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Export agriculture and the problem of
food production *

Fernando B. Homem de Melo **

1 — Introduction

As traditionally defined, the agricultural sector of an economy has
several functions during the economic development process, two of
which are adequate food production and the obtention of foreign
exchange. These two objectives have considerable significance within
the framework of the current Brazilian situation. Since 1974, the
difficult situation of the Brazilian balance of payments has caused
pressure to be exerted on the agricultural sector for the production
of an increasing exportable surplus. Furthermore, when the results
of the 1970 census were released, the debate on the distributive
aspects of development in Brazil gained force, impelled by the
economic difficulties which arose in 1974. In addition, the validity
of the development model which had been used until that time was
brought into question. In this context, criticism was voiced against
the excessive ‘“opening” of the economy to the detriment of the
internal market; it was believed that greater importance should be
given to factors such as the availability and the relative prices of
the food products of greatest importance to the lowest income strata
of the population.

This scenario reflects the double pressure to which the Brazilian
agricultural sector is currently subjected. While an increase in
agricultural exports requires new resources, the food product price

Editor’'s note: Translation revised by the author.

¢ This paper was prescnted at the Seminar entitled “The New International
Order’’, sponsored by the Instituto Universitdrio de Pesquisas do Rio de Janeiro
(IUPER]), in Nova Friburgo, Rio de Janciro, on Decemher 1-8, 1978. Originally
published in Estudos Econdmicos, vol. 9, n.° 8, September/December, 1979.

¢® Instituto de Pesquisas Econdmicas at thc Faculdade de Economia ¢ Adminis-
tragdo, Universidade de Sio Paulo.



trend on the internal market has been used as an indicator of the
distribution of real income. In the short-run, an improvement in
the performance of food production should at least affect the
performance of the agricultural export sector, in terms of production
and quantity exported.! We do not pretend to propose definitive
solutions for such a complex and politically sensitive problem. Our
objective is more modest: we wish to make a contribution to the
discussions on both agriculture in the current Brazilian context, and
the use of economic policy instruments. For this purpose, this paper
will be divided into two main parts. In the first, we shall characterize
the agricultural exports within the context of the balance of
payments. In the second part, we shall discuss the distributive
implications of a possible adjustment of the agricultural sector to
export stimulation policy measures.

2 — The crisis of the external sector and the 1974-1977
period

In 1974, the Brazlian balance of payments situation was drastically
inverted. It was the year in which the complete impact of the oil
crisis and the consequential deterioration of the terms of trade were
first perceived.? A summary of Brazil’s foreign accounts is presented
in Table 1, in reference to which some points should be immediately

Table 1

Brazil: The Balance of Payments (in US$ Millions)

Accounts 1073 1074 1075 1076 1077
1. Commercial ¢« —1 600 —3400 —2 151 140
1.1. Esxports 6 199 7 951 8 670 10 126 12 130
1.2. Importa —4 102 —I2 641 —12 160 —12 277 —11 090
2. Bervicenand Unrequited Transfers —1 605 —2432 —3 213 —3 913 —4 425
3. Current Transactions (1 + 2) —] 688 —7 122 -—6 712 —6 084 —1 285
4. Capital 3 512 6 254 6 161 6 080 4 045
5. Net Errora and Omiasiona 355 —68 ~—300 128 —200
6. Burplua or Deficit 2 179 —038 —050 1 053 460

SOURCE: Conjurtura Econémica and Malan and Luz (1077).

1 In the study by Homem de Melo (1978), the Brazilian agricultural scctor
is divided into two subsectors: cxports and internal market goods. This division
is dctermined by the exposurc or non-exposure to intcrnational economic
variables. Another recent study by Mendonga de Barros and Graham (1978)
uses the same division of the agricultural sector.

o

2 It is not meant to be said that the 1974 commercial deficit was entirely
caused by the oil crisis. On the contrary, although the value of fuel imports
quadrupled this import item constituted only onc third of the total increase
observed (Malan and Luz, 1977).
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clarified: (a) in 1974, imports showed an increase of over 1009, in
comparison with 1973. This could be explained by the increase in
the price of petroleum and the resulting increase in expenditures
and considerable increases in the imports of capital goods and raw
materials; (b) during this period, exports were always increasing
while imports remained nearly constant, converging on a balance of
payments equilibrium in 1977; (c) the fairly high magnitudes of the
net result of the capital account, indicating an increase in the foreign
debt, as one of the short-run adjustment mechanisms.

Five years have gone by since the first signs of crisis in the
Brazilian foreign accounts were discerned (October, 1973). This
perspective now allows us to conduct a more precise analysis of the
export trend and the performance of agricultural exports. Such
analysis are of interest to us, since positive results in the balance
of payments for an extended period of time 2 would mean the solution
to the economy’s external problem. Furthermore, agricultural
exports, which account for approximately two thirds of Brazilian
total exports (in U.S. dollars) in principle should never be
disregarded in the formulation of export policy.

Table 2

Brazil: Agricultural, Semi-Manufactured and Manufactured
Exports — 1973-1977 ¢ (in USS Millions)

Typo 1973 1974 1975 1976 1977

Agrioult 1b 3 697 4 006 4 103 5 135 6 054
AariouTurs (84) (24 (2520 (179

i-Manufaot. 476 917 849 842 1 044
Semi-Manufactured o -y 08 20

Maonufactured 1 485 2 263 2 586 2 776 3 845
(64.5) (14.3) (73 (38.5)

Totol 6 199 7 951 8 670 10 126 12 139
(28,3) ( 8,9 (17,0) (19.9)

SOURCE: Conjunture Econbmica, various b

a Tho numbera in parcnthesia (under the export magnitudes) show the percentual variations in
rolation to the immediately preceding yecar.

b In order to obtain total agricultural exporta, tho only adjustment mad was the subtraction
of the oxport of minorale from the export of hasio products, The result slightly overestima-
tes agricultural total,

3 Sec also Malan and Luz (1977).



Some basic points may be detected: (a) agricultural exports
registered growth in all of the years during the period, although
in a fairly irregular pattern; (b) the exports of manufactured
goods also showed irregularities during the period, but with the
sole exception of 197G, they showed rates of growth exceeding those
of the agricultural products “in natura”. The years of 1975 and 197G
were years of relatively poor performance for this group of products,
and it should be kept in mind that their total export value is partially
influenced by the performance of the manufactured products of
agricultural origin. *

Upon analyzing the post-1974 Brazilian exports (principally
agricultural products) some additional aspects are worth mentioning.
First, although there may have been some alterations, 5 the basis of
Brazilian trade and exchange policies remain the same. The mini-
devaluation system is still in effect, along with a set of measures
incentivating the exportation of manufactured goods, despite the
intensified reactions of the various importing countries. Using the
concept of effective devaluation, however, some authors pointed out
that while in 1974 the devaluation of the cruzeiro against the
currencies of several of Brazil’s main trading partners was above
the purchasing power parity rule, in 1975 and 1976, it was several
points below the same parity. ¢ This coincides with the relatively
poor performance of Brazilian manufactured goods exports.

Second, with regard to the performance of agricultural exports
in monetary terms, we should examine the behavior of the inter-
national prices of the main Brazilian products. The first half of the
seventies’ was characterized by large foreign price increases of primary
goods, but Brazil continued to rapidly increase export proceeds even
after 1974. Coffee in 1976 and 1977 is the most outstanding example
of such an impact: exports equalled USS 2,500 millions against
US$ 934 millions in 1975. The average price of coffee exported in
1976 was 1479, higher than in 1975, with an increase of only 39,
in tons exported.

The movement of international prices for cocoa, coffee, sugar,
soybeans, cotton, and corn which represent more than 809, of the

4 Orange juice, vegetable oils, instant coffec and processed meats are among
the main producs.

r

5 Sce Homem de Melo and Znckun (1977). The principal alteration concerned
subsidized credit for manufactured exports.

0 Sce Lemgruber (1976) and Homem de Mclo and Zockun (1977). It scems
that this situation was reversed in 1977 and 1978 with the cffective devaluation
above parity.
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value of agricultural exports of recent years?” may be summarized
as follows:

Periods of MHigh Periods of Low
International Prices International Pricea

Sugar 1974 1975
Cocoa 1973—74 e 1976 19756

Coffee 1976 —77 —

Cotton 1973 e 1975—76 1974 e 1977
Soy 1973—76 1977

Corn 1974—76 i

Two isolated cases may be presented as examples of the
importance of international price increase periods for Brazil: the
increase in the value of sugar exports in 1974 (even with a decline
in the quantity exported) corresponded to 749, of the increase
observed in the total export revenue. Coffee exports in 1976 were
more outstanding still, since their value increase (also with a decline
in the quantity exported) corresponded to 1009, of the total increase.
Furthermore, Malan and Luz (1977) indicate that the expansion
of the quantity of agricultural exports since 1974 has basically been
due to the export of soy products (beans, flour, oil).

On the other hand, agricultural exports diminished considerably
in 1978, as a result of the crop failures in the South-Central region,
which resulted principally in the reduction of soy production and
exports. # Furthermore, the international price of coffee in October
1978 corresponded to 509, of the price charged from October through
December of 1977. This comparison was made following the frost
of August 1978 in Brazil. With these negative events, total Brazilian
exports should not be very different from that of 1977. Further
still, the international coffee price decrease is a clear indication of

7 The lecast important of thesc products is cormn, which has been irregularly
cxported over the years.

8 In balance of payments terms, the effects of harvest reductions should be
taken into account with regard to the import of agricultural products.
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the temporary nature of a large part of the export revenue in 1976
and 1977. During those two years, Brazilian foreign export revenue
received an unexpected addition of US$ 1,500 million per year.

At this point, we wish to make some final comments. First,
there seems to be no doubt that in recent years, positive results
were achieved, despite the relatively limited economic growth of
developed countries. Second, with the exception of soy and its
subproducts, agricultural exports have been influenced by the
temporarily favorable prices of some important products, such as
sugar, cocoa and coffee. Third, exchange and trade policies were
not significantly altered in 1974; exchange policy continued to
follow the purchasing power parity rule. These two events probably
allowed exchange policy to be used, keeping in mind the conditions
under which the internal market was supplied with food products

a subject which will be discussed below.

3 — The distributive aspects of a possible adjustment

Despite the positive results obtained to date, both the temporary
nature of the gains received in the exportation of some important
products and the penalization of agriculture by the post-war?
Brazilian trade policy, are reasons to justify the consideration of
agricultural export stimulating measures. Such measures would aim
not only to achieve a balance of payments equilibrium, but also to
promote the development of the agricultural sector. These measures
might include a more substantial devaluation of the cruzeiro and/or
a direct tax exemption (credit) in foreign transactions with “in
natura” products. 1°

Accepting the consequence of these measures (i.e. the altering
of the relative prices between exportable agricultural products and
the agricultural products usually destined to the internal market),
the economic forecast would be the expansion of the exportable
agricultural products. This might be accomplished through the
utilization of resources from the domestic agricultural subsector, and,
as mentioned above, would tend to have a negative effect on the
domestic agricultural subsector's performance (production and
prices) . It would also tend to provoke unfavorable distributive
consequences. Due to the seriousness of such results, we shall examine
the behavior of some relative prices of the last ten years — in

9 Sec, for example, Vciga (1975), Zockun et alii (1976) and Pastore (1977).
10 Many have considered agriculture to be an important element of the
solution of the external crisis. See Malan (1976), Homem de Melo and Zockun
(1977) and Mendonga de Barres and Graham (1978).
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particular those prices with greatest exposurc in the international
market.

Two important events related to the external sector of the
Brazilian economy took place during the second half of the sixties’:
(a) the introduction of the foreign exchange mini-devaluation system
(in 1968) and, (b) the beginning of a favorable period for terms
of trade, even with regard to the behavior of international prices
for agricultural products. The introduction of the mini-devaluation
system benefited the agricultural export sector by reducing the risk
involved in real remuneration, and the favorable terms of trade
increased such real remuneration, at least for some products. Thus,
the allocative consequences in agriculture would be similar to those
described above for the introduction of agricultural export stimu-
lation measures, i.e. the price increase of exportable products in
relation to the prices on the internal market.

In Table 3, we shall trace the terms of trade trend for agri-
culture-industry in the period 1966-1975 (during most of this period,
favorable terms of trade predominated). The first column presents
these terms of trade only for products usually traded in the internal
market, all of them being food products. The other two columns
illustrate the same trend for products traded in the external market,
divided into two categories. It may be observed that in 1969 a
favorable terms of trade phase began for both export product groups;
this phase was still in effect in 1975. On the other hand, the relative
prices of internal market products began to increase in 1970 and
only stabilized in 1975. It should also be kept in mind that most
of the period considered in Table 3 corresponds to years of high
economic growth and therefore greater growth in the demand for
food products.1! Thus, the price trend for food products on the
internal market would be strongly affected by both the supply and
demand for these products.

‘We wish to complement the information of Table 3 and to
detect possible alterations occurring in the composition of Brazilian
agricultural production. For this purpose, Table 4 presents the
production rates of growth for 14 products, including both those
traded on the international market and those traded domestically
(rice, beans, potatoes, onions and tomatoes) for the entire sixties’
and the ten-year period 1967-1976. The latter is the period of
favorable international prices for some products where alterations
in the composition of production would have to be observed.

11 It should be clarified that we arc assuming that the prices for internal
market products are affected by the external market, but that the reverse is not
true, since the external demand for these products is highly elastic, at least
for the extcrnal market group 1.



Table 3

Trend in the Terms of Trade for Agviculture-Industry
1966-75 (1948 = 100),

Three-Year Moving Average !

Internal Internal Internal

Year Market® Market 13 Market IT4
1966 105,8 71,6 80,5
1967 107,1 68.6 748
1968 104,0 66,9 76,8
1969 98,3 67,4 81,2
1970 100,8 71,6 86,4
1971 103,1 76,7 93,5
1972 118,9 90,4 105,4
1973 130,6 98,0 114,9
1974 138,8 101,3 1257
1075 137,9 102,2 147,2

SOURCE: Original data, Instituto de Economia Agrfcola e Conjuntura Econbmica.

1 Three-year moving average of the ratio between prices received by Sfo Paulo farmers and
the industrial product price index (Index 18 in Conjuntura Eeondmica).

2 Products: Polaloes, manioc, rice, beans, onions, eggs, pork and milk.
3 Producta: cotton, soy, peanuta, castor benns and ten.
4 Products: the five products of group I, plus coffee, sugar cane, oranges and bananaa.

The comparison of average annual growth rates in both periods
shows a decline in 1967-1976 for food products such as rice, beans,
manioc, potatoes and tomatoes. The growth rates of the first four
are well below the population growth rate, with beans and manioc
values close to — 2.0%, per year. 12 Since total Brazilian production
is a good indicator of the total availability for the consumption of
these goods, and since the importation of these same products is
relatively insignificant, the decline in per capita consumption of
these food products is substantial.

The results obtained by Mendonga de Barros and Graham
(1978) tend to confirm this deterioration in the more recent period.
Working with the domestic supply of calories related to rice, beans,
manioc, potatoes and wheat, these authors conclude that the

12 If we were to include thesc results in the year 1977, they would probably
bz somewhat morc favorabie.
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domestic per capita availability of calories decreased between 10
and 209, since 1971. Nevertheless, it seems that the inclusion of
wheat causes these results to underestimate the per capita decrease,
since in this period domestic wheat production increased at very
high rates, 13 since the import substitution plan for this product
had a partial substitution in the origin of the consumed product.
Furthermore, Mendonga de Barros and Graham (1978) indicate that
the real cost per calorie nearly doubled since 1971 — a reasonable
result given internal demand's low price elasticity. Real prices of
important food products increase rapidly but in a very unstable
path. ™ In some cases, this increase is outstanding, with a reversion

appearing only in 1977.

Table 4

Brazilian Agricultural Production Growth Rates:
13 Producls

1960-1969 and 1967-1976 1

Products 1960-1969 1967-1976
Rice 3,23 2,47
Beans 4,19+ —1,96
Manioc —6,07" —1,86*
Potatoes 4,34+ 1,34*
Onions 3,48 4,77
Tomatoes 8,23 5,11
Com 4,75 3,55~
Peanuts 7,74 — 6,80
Bananas 4,36 — 2,39
Soy 16,30+ 35,03
Coffee — 6,94 —0,17%
Sugar Cane 3,63 3,56*
Cotton 1,61% —1,99%

SOURCE: Homem de Melo (1978). -
1, Lettor a indicates significance at the 5% level and b indicatea non-significance. Colfee, 1960-

1069 and 1967-1975.

At this point, we wish to introduce more specific information
regarding the importance of the food component in the family

13 The rate of growth for the domestic production of wheat was 149, during
the period, and is therefore well above the increase in intermal demand.

14 Homem de Meclo (1978) presents cvidence of the greater instability of
internal market product prices in relation to external market prices. This may
be a trend to alter the composition of Brazilian agricultural production towards
exportables, as a result of the lower price risk.



budget of different income classes. With the data in Table 5, the great
relative importance of expenditure on food may be observed for
the lowest income class in the sample (0-2 minimum wages). Note
also the decrease in the weight of this component as we move
towards higher income classes. The importance of the price trend
for products included in the food component 15 thus becomes evident,
Since the agricultural price trend was high in relation to industrial
prices since 1969, in terms of the prices received by the farmers (as
seen in Table 1), income distribution may be negatively affected,
in terms of expenditure.

Table 5

Behavior of the Weights of the Components in the Cost of
Living Index Among Income Classes?

Item 0—2 2—6 6—10 10—33
Food 51,4 43,5 36,3 26,6
Housing 23,1 22,7 20,7 20,5
Personal Expenses 11,2 13,6 16,4 18,9
Transportation 44 6,3 8,2 11,1
Clothing 4,1 6,4 8,6 8,7
Health 4,6 53 6,2 7.8
Education 1,2 2,2 3,6 6,4

ﬂOERngE Instituto do Pesquisas Econdmicas — Cost of Living Index. Family Budget Rese-
are

a8 The b indi claas refer to multiples of the minimum wage. The propor-
tions of familics in uch clans are: 0-2: 8.7%; 2-8: 46.9%; 6-10: 20.6% and 10-33: 23.8%.

The agricultural price increase at the producer level in relation
to the industrial prices is confirmed at the wholesale price level,
concepts of total supply and domestic availability in Conjuntura
Econdmica. While both the wholesale and retail prices received by
the farmers are probably determined more freely in the market, the
latter seem to be much more strongly influenced by the government
price control policy (as they were during the period 1969-1976).
These prices were used in the calculation of the cost of living index,

16 Williamson (1977) analyzed the relative price trend for “strategic’’ wage
goods and the expenditure incquality for the United States of the last 80 years.
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contributing to the undecrestimation of the upward pressure being
exerted.

Obviously, we may only reach definitive conclusions on the
distributive impact of these alterations on relative prices through
expenditures for the period 1969-1976 with knowledge of the weights
of various components of the cost of living index, such as those
in Table 5 for Sao Paulo. Also necessary is the information regarding
the behavior of the price indices of these different components
and the growth observed in the income of the diverse classes. A
preliminary examination of the price index trend for Siio Paulo,
Rio de Janeiro and Curitiba (the latter two published in Conjuntura
Econémica) indicates that the price trend for other components
had compensatory effects in distributive terms, although the index
of the food component increased more than the index for all the
years of this period. An example is the price of housing (rent) and
residential articles. Each year they were below the general index,
relatively benefiting the lower income classes, assuming that the
weights in Table 5 are valid for the other cities. The exact reverse
occurred with the personal expenses component, the third most
important item in Sdo Paulo, relatively penalizing the highest
income classes. In any event, we suggest that other research projects
seek to detect the distributive effect of the price alterations which
have occurred since 1969, the year marking the beginning of
favorable international prices. Such a research endeavor would be
worthwhile, given the importance of this occurrence in the contem-
porary situation.

Within the current Brazilian economic scenario, large devalua-
tions and other export stimulation measures are being reconsidered.
In this context, the prices of export products, including agricultural
products, tend to increase in relation to the others, while in the
agricultural sector, the prices of export products would increase in
relation to the domestic market prices. ¢ Through the substitution
effect in production, the transfer of resources for food crops in
the domestic market to the food crops in the external market was
stimulated during the period 1969-1976, and this subsector subse-
quently expanded. In this sense, the study by Zockun (1977) is
interesting, since it quantifies the substitution effect among products
in the case of soy. Zockun concludes that the domestic market
products were those which were displaced by the expansion of soy
cultivation from 1970 to 1973. In the states of Sao Paulo, Parani

16 With the numbers is Table 3, it may be observed that, since 1968, the
prices of the external market products (I and II) increased in relation ta the
domestic market prices, in a proportion of 15 ta 20%.
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and Rio Grande do Sul, the main crops substituted were corn, beans,
wheat, manioc, cotton and rice, along with pasturage.

On the other hand, the expansion and consolidation of soy
cultivation in South-Central Brazil, for example, was not caused only
by a period of favorable international prices, but also by important
technological advances made by institutes of agricultural research,
since the nineteen-fifties’. ' International prices were clearly
important for the development of this crop in the early 1970's;
however, technological progress and its medium-run effects on the
composition of production indicate a need to examine the agricultural
sector's adjustment to export stimulation measures, also from this
point of view.

‘While recognizing the difficulty in obtaining information
regarding technological progress among different types of cultivations,
we will use the output rate of growth (product per hectare) for
the period 1967-1976 as the indicator of the occurrence or non-
occurrence of this event. The output per unit of area of the various
cultivations is principally affected by land conditions, climate,
technology, product and factor prices. We shall assume, however,
that in terms of output rate of growth, technological development
is one of the most important variables. Technological development,
as is understood here, is basically that which results in the impro-
vement of new varieties through genetic research. These new varieties
generally have a higher capacity of response to fertilizers and require
more careful cultivation techniques. 18

Table 6 shows the output rates of growth for several cultivations
in the South-Central region of Brazil, in all of Brazil, and in the
States of Minas Gerais, Sio Paulo, Parani, Rio Grande do Sul,
Mato Grosso, and Goids, these states doubtlessly being those most
responsible for the cultivation of the selected crops. These indicators
show a more favorable situation for the cultivation of soy, cotton,
coffee, corn and potatoes and fairly unfavorable conditions for
beans and manioc. '* Observe that some crops not mentioned, such
as sugar cane, wheat and oranges, profited from technological
development in previous periods?? and that they were reproduced

17 See Fundagao Cargill (1977) and Homem de Melo (1978). The main
varieties becamc commercially available in the mid-1960's.

18  These requirements may even imply the mecchanization of several techniques.
It is perhaps for this reason that biochemical techniques have penctrated agri-
cultural activities 10 a greater extent than machines.

19 See Homem de Melo (1978) for information on the agricultural research
conducted on various products.

20 See Pastore, Dias and Castro (1976).
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Table 6

Output Rates of Growth per Area Unit: Brazil and
States, 12 Products, 196776

Brazil SP PR RGS MT GO MG

Rice —0,300 —0,79% 5,50 0.94* _ —3,148 —Q,04%
Beans —3,72% —1,78% —~—1,716 —1,22% - -7,66* —1,306
Manioe —2,44* —0,25% = —0,67% — — —1,24"
Potatoes 3,63 5,690 2,628 3,06° — =k 3,02
Corn 1,08* 2,213 —3,07% 1.84% 2,44 2,420 0,174
Peaunuts 1,17b 2,55 —1,10b — —1,60b — —_

Sugar-cano 0.70* 0,085 —- — — _— —0,968%
Caffec! 3416 7,585 0,79b — — —_ 5216
Cutton —1,244 2,68 2,54% s, — 7,42 1,408
Soy, Oranges, Whent g,16* 4,78 8.52¢ 5,52 1,836 —_ —

. —0,013 0,635

—0,33¢ 2,80® —0,63% 0,27%

SOURCE: Primary data, Fundacio Instituto Brasileiro de Geografia e Estatfatica.
1 For coffes, 1966—1975.

in greater rates of growth, in the part despite the signs of stagnation
observed during this more recent period. Rice and peanuts also
seem to have stagnant output.

Were we to accept the hypothesis that previously developed
technology may still have effects on agricultural production in the
present, for other regions and producers, agricultural exports
stimulation measures through the manipulation of the exchange
rates or tax exemption would probably have greater expansive
effects on soy, cotton, corn, coffee, sugar cane, wheat and oranges,
although the degree of heterogeneity of this effect among these
products must be fairly high. Soy is apparently still the product
with the greatest short-run potential, as is observed in examining
its recent productivity improvement pattern. Nevertheless, the
additional expansion of this product should not occur with the same
ease as during the last ten years, because the main technological
impulse had already taken place during said period. The more
fertile areas were already occupied, making the total use of this
technology in regions with different ecological conditions somewhat
doubtful.

With regard to the other products, adjustments are nceded in
the specific coffee and sugar cane expansion policies, due to Brazil's
prominent position in the international markets. Corn seems to
have medium-run potential, as shown by several states’ high output
during the period 1967-1976. Cotton and oranges have available
technology and should have casier expansion potential (oranges to
be exported mainly processed).

13



Nevertheless, in terms of domestic market products (rice, beans,
and manioc, among those included in Table 6) the possible
consequences are fairly serious [or two reasons. First, a large change
in the foreign exchange policy or in the [iscal regime tends to
affect a set of products, by altering relative prices. This would be
unlike the period of favorable international prices which began in
1969 during which several, although not all, products were favored
— most of them, however, only temporarily. Second, the exportable
products showed technological development although in an uneven
manner and occurring at diflerent points in time. By contrast, the
domestic market food products, with the exception of potatoes, show
no evidence of productivity increases, and until the mid-seventies’
few technological improvements have taken place.

These two facts lead us to foresee a [airly unfavorable situation
with regard to production and price level for domestic market
food products as a result of greater stimulation of agricultural
exports. 2! For a correct evaluation of this negative impact, we would
have to keep in mind that this occurs precisely following a period
of clear deterioration in Brazilian production and consumption
of food products, as illustrated in Table 4. It must also be observed
that, for some of these [ood products, imported supplies are not
very promising. Should the above-mentioned indications be correct,
measures stimulating agricultural exports (aiming to solve the
balance of payments problem) and their possible consequences
should be analyzed with extreme caution. The Brazilian agricultural
sector is apparently divided into two subsectors: exportable products
and food products destined to the domestic market. The former
presents technological conditions much more favorable than those
of the latter, creating a situation which is extremely difficult to
correct in the relative short-run.

4 — Some options and final considerations

Due to the two-fold pressure to which it is subjected, the Brazilian
agricultural sector has faced a conllict in recent years in the formu-
lation of economic policy. This two-fold pressure emerges, on
the one hand, from the balance of paymenrs disequilibrium, which

21 Concerning the demand for agricultural labor, the results are not clear.
Paula Pinto and Mendonga de Barros (1978) foresce a positive impact, using a
model in which only labor is mobile among cultivations. Nevertheless, this is not
necessarily valid, given the more realistic presence of other mobile factors and
different production functions. Data from the Instituto de Economia Agricola
show that, with the exception of coffee and cotton, the use of labor per hectare
is grecater in the domestic market cultivations.
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began in 1974, and which created the nced to increase exports,
including agricultural products. On the other hand, supply of food
products to the domestic market is inadequate, principally due to
the price trend, its distributive consequences and the resulting low
nutrition levels. The unfavorable trend of the Brazilian production
of some highly important food products (which serve as calorie
and protein sources for low income families) probably explains why
foreign exchange policy was not put to more radical use as a solution
to the balance of payments problem.

Two factors should be stressed upon examining the alternative
of providing greater stimuli to the agricultural products exports. First,
a fairly ample set of products would be favored in the short-run,
through changes in relative prices, in contrast with the period
of favorable international prices which began in 1969. Second, a
considerable disequilibrium may be observed among crops in the
technological progress of Brazilian agriculture, creating a much less
favorable situation for food products on the domestic market. This
near total absence of productivity improvements in food production
should be kept in mind in the formulation of economic policy,
even when attempting to identify a short-run solution to the food
problem.

Our discussion has been based upon an alternative for the
balance of payments question, such as export stimuli for agricultural
products. Instruments used for this purpose may include exchange
and trade policy adjustments and have been considered due to
the seriousness of the external sector crisis and the historical
importance of the agricultural sector in total Brazilian exports.
Pastore (1977) analyzes an alternative of this nature, in terms of
longer-run agricultural development, due to the penalization which
occurs due to import substitution policy. Malan and Luz (1977)
argue for the need to not only decrease the consumption of inter-
national goods, but also to increase the domestic production of
these goods, “rather than simply waiting for the eventual response
of the private sector to the relative price signals, given the preca-
riousness of the problem.” With regard to the increase of production
of exportable products, the responsibility should fall on the agricul-
tural sector. Fonseca (1978) proposes to foster sectors which are
less demanding in imports and relatively labor-intensive. These
sectors would be the producers of those goods of popular consumption
which are usually traded on the domestic market, such as the food
products.

Upon analyzing the dual problem of the trade balance (agri-
culture and inflation), Sayad (1978) argues that “a devaluation
policy aiming towards a reduction in the economy's liquidity, would
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have very serious effects on the food supply for the urban sector
and should therefore not be adopted. We conclude that exchange
rates should be adjusted according to inflation, while the industrial
sector’s level of activity should be controlled, observing the foreign
account situation.” While this should be applied in the short-run,
Sayad (1978) argues that in the long-run the solution to the problems
of inflation and the balance of payments will depend on a
realignment between the agricultural and industrial sectors, growth
rates or a redistribution of income in the urban sector.

We have rapidly reviewed the positions taken with regard to
the external sector problem, in an attempt to verify that, even
after five years, Brazilian economists have yet to reach a consensus.
However, upon concluding this study, we shall reconsider some
measures worth a more detailed analysis, which could lead to a
nutritional and distributive improvement. These measures would
act principally through demand or by altering the quantity of food
demanded on the market and take into account the restrition of the
absence of signilicant technological advances in food production
which is important in the short-run. Measures of this type have been
utilized over time in several countries, including Brazil, in the case of
several food products. Without running the risk of exhausting the
alternative possibilities, we shall cite the following variants:

(a) Subsidies for specific food products, but applied to all
consumers.

(b) Subsidies for specific food products, but applicable only
to consumers with lower income levels.

(c) Different administrative prices for producers and con-
sumers.

(d) Programs of direct monetary income transfer to part of
the population, including programs relating the transfer to
the consumption of food products.

Although some programs of this nature already exist in Brazil
(the case of wheat and its products is a good example of alternative
c) a retrospective examination of Brazilian economic policy shows
a much greater use of measures oriented towards production and
the marketing of agricultural products. 22 The results are not always
adequate. 2 We do not wish to make it appear that the only
important measures are those mentioned above; on the contrary, the
solution to the food problem in Brazil will require the introduction
of other instruments and the improvement of those already in use.

22 Sce Homem de Melo (1978).
23 Sayad's study (1977) on subsidized rural credit is a good example.

16



Nevertheless, several of these instruments need to operate for a
long time to reach satisfactory results. 24

Alternative « to d, listed above, affect the agricultural product
market by altering the prices of specific food products or by altering
the income of some consumers. The population groups included
are the target of a previous decision, as are the products to be
included and the magnitudes of the price changes and the transfers. 28
It is clear that, in order to reach decisions on policy information
and difficult estimatc need to be obtained. In Brazil, however, this
has not impeded the implementation of certain programs such as
those described above. The most common example is the alternative
of fixed prices [or producers and consumers; in some cases, this
involves large subsidies such as those related to the programs for
sugar and wheat, important sources of nutrition for lower income
families. 2¢

These two products, however, have important characteristics in
comparison with other food products, particularly the geographic
concentration of production and the need for industrial processing
involving a relatively small number of firms. In the case of some
food products, such as beans, rice, and manioc, the lack of such
characteristics probably hinders the implementation of similar
programs, which basically scek to subsidize the consumer price
without penalizing the agricultural producer.

The administrative viability of programs of this type (alter-
natives a — d, as mentioncd above) is an important factor to be
considered ex ante; there is the risk of the policy's credibility being
negatively affected if errors are committed or if difficulties arise
following its implementation. In this respect, programs which seek
to isolate part of the consumecr population as a beneficiary, should
be more complex from the administrative point of view. 27

2¢  Among these results, we would discard the generation of technology for the
production of some food products and the occupation of the agricultural frontier.
It should be emphasized that some instruments may be implemented more
rapidly, such as regulating stocks for greater price stability.

25 Studics on the cconomics of nutrition have made significant advances in
recent years in Brazil. For a review of some of these studies and the presentation
of evidence for the city of Sio Paulo, seec Alves and Vieira (1978). These authors
detect greater caloric than protein insufficiencies in poor familier as well as
the importance of rcal income 1o explain the nutritional deterioration over time.
26 Data presented by Alves and Vieira (1978) attest that sugar and bread
constitute 31.6% of the total of calories per day and 235% (brcad) of the
protecin total of families with an income of one minimum wage or less, in the
city of Sio Paulo in 1971

27 Direct income transfer programs, including those related to food consumption,
arc more favorable in this respect. The recent study by Anderson and Calcedo
(1978) , shows that the alterations in the income distribution cause an improve-
ment in the nutrition levels, even when supply is considered to be constant.
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On the other hand, the alternative of subsidizing specific and
generalized food products for all of the consumer population through,
for example, indirect tax exemption, seems to be administratively
easier, but it involver higher costs for the government. This is due
to the nutritional waste involved and the need for changes in the
fiscal system, particularly in the state governments’ tax revenue. 28

These brief reflections reveal the need to examine the available
alternative instruments, in accordance with certain criteria, such as
costs for the government, administrative viability, adjustments in
food production, the effects on prices paid by consumers and received
by farmers, the need for more imports, as well as other instruments,
including complementary measures. 2°- The difficulties should not
discourage all those involved, since important social returns may
be obtained.
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Income distribution and social mobility:
the Brazilian experience *

Virgilio H. S. Gibbon **

1 — Introduction

During the second half of the sixties as growth of the Brazilian
economy reached high rates in relation to the previous period,
interest has turned towards studies on income distribution as an
effort to determine to what extent economic development promotes
social development.

Studies previously conducted in this arca have always been
marred by the unavailability of the information necessary to analyze
income distribution from a dinamic perspective.

Traditional methodology with its static measurement of ine-
quality only allows for a comparative analysis at two points in
time when based on cross-section data. In such analysis, for example,
the adjustment processes involved go unobserved.

Studies such as those by Langoni (1973), Morley (1975), Cas-
tello Branco (1977) and Gary Fields (1977) call our attention to
the need to analyze the dynamic aspects of income distribution
which are masked by the static measurements of inequality. This
need is particularly evident since one of the most important con-
sequences of economic development (social mobility) cannot be
measured by conventional methodology only.

The objective of this study is to fill the lacuna existing in the
studies on income distribution in Brazil.

Editor's note: Translation revised by the author.

® This study is a summary of the author's doctoral thesis, of the same title.
Originally published in Revista Brasileira de Economia, vol, 33, n° 3, July/
Scptember, 1979.

®® Escola de Pés-Graduagio em Economia (EPGE) of the Fundagio Getulio
Vargas.
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For this purpose, we utilized data taken from personal income
tax statements, which allowed for a selection of samples over time
of the same individuals, ! by CPF number. Transcending the needs
of our study of income distribution, we were thus also able to cons-
truct mobility matrices which provide a more precise idea of the
movements of individuals among income classes. We were also able
to distinguish the phenomenon of mobility from the absorption of
new entries to the labor market.

In Section 2 of this study, we shall analyze the income distri-
bution of 1970 and 1975 with two different samples. One of the
samples encompasses all of the individuals with earnings above the
income tax exemption limit in 1970 and 1975; in the other, only
the same individuals are considered. In Section 3, we shall study the
mobility among income classes by constructing matrices of transition
probabilities and origin matrices for Brazil as a whole, as well as a
disaggregated analysis at the regional level.

As will be seen further on in this study, the construction of
a matrix of transition probabilities with income tax data creates a
bias, since the positive mobility of the lower classes is overestimated.
In Section 4, we develop a methodology which allows us to estimate
an expanded matrix of transition probabilities revealing the negative
mobility of the lower income groups.

The origin matrices, also by virtue of the data utilized, create
a bias as well, since they underestimate the probabilities of lower
class origins. In Section 5, we shall develop a methodology to overco-
me this problem which also allows us to distinguish the phenomena
of mobility from the absorption of new entries to the labor market.

In the final section of this study, a summary of the results is
presented as well as some final comments regarding the implications
of these results in the debate on income distribution in Brazil.

2 — Income distribution in Brazil: 1970-1975

2.1 — Desaiption of the data and definition of the income
classes

The data utilized refer to the gross annual individual earnings
obtained from personal income tax statements for the years 1970 and
1975.

1 For methodological purposes, it was unnccessary to identify the individuals.
The CPF registration was utilized only as a key in thc sclection of samples and
in the mounting of matrices, as will be observed further on in this study.
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Since a change had been made in the income-tax exemption
levels, our first concern was to define the sample for 1970 so that
the inflated lower limit of the first class of that year corresponded
to the base level of the first class of 1975, as stipulated by the legal
exemption limit. 2 This was done so as to avoid comparisons of the
samples based on different criteria.

We used the 1970-1975 cost of living index for the former State
of Guanabara as the deflator (for that period, it indicated a variation
of 159.66%,) . Thus, the low limit of the first class for 1970 was set
at 10,000 cruzeiros 3 per year, which, when inflated, corresponded to
26,000 cruzeiros annually, i.e. the value corresponding to the 1975
exemption limit.

Since we proposed to study not only the income distribution of
1970 and 1975, but also the degree of mobility of individuals among
the diverse income classes during this period, the income classes for
those years were determined by two distinct equivalence concepts,
levels of absolute and relative income. The first was obtained
according to the determination of income classes for 1975, by merely
inflating the class limits of 1970. The second, besides the inflation
rate, also took into consideration the increase in per capita income
during this period (48.1789,). The difference between the class
limits between 1970 and 1975, within this concept of equivalence is
284.89,.

In order to simplify the computation procedures, we used an
instrument which allowed us to obtain the two equivalent concepts
of income classes for 1975 simultaneously; this instrument was the
use of the growth rate of the real per capita income observed dur-
ing the period 1970-1975 as a determining factor of the range of the
income classes.

The values obtained is this manner distinguished the income
classes presented below and were numbered from 1 to 8 and from
1 to 9, for future simplification in the presentation of tables.

2 The income tax cxemption limits have cvolved at rates which transcend the
increases in the cost of living. For this reason, studics on income distribution
which utilize data from the income statements must standardize the lower
income limits in real terms. If this is not done, significant distortions in the
frequencies of the lower classes will appear upon defining the equivalent income
classes in the two periods. This would be the effect of a comparison of samples
with diffcrent coverage. The exemption limit in 1970 was 5,040 cruzeiros, and
in 1975, 26,000 cruzciros. In other words, an increase of 4159, against 159.7%, in
the cost of living index had taken place.

3 The lower limit of our income classes in 1970 corresponds to 2.07 minimum
wages of that year. In 1975, the lower limit corresponded to 8.75 minimum
wages.



Chart 1

Income Classes

(In Cruzeiros)

Income Classes 1970 1975

1 10.C12 |- 14.836 26.000 — 38.523
2 14.836 — 21.984 38.523 - 57.083
3 21.984 - 32.575 57.083 - 84.584
4 32.575 + 48.269 84.584 + 125.335
5 48.269  71.524 125.335 + 185.719
6 71.524 +~ 105.983 185.719 | 275.195
7 105.983 + 157.043 275.195 - 407.777
8 157.043 +~ 407.777 - 604.236*
9 =

604.236

OBSERVATION: a) the mate of growth of the renl per capita income in thia period was 48.17%
between 1070 and 1975; b) the variation rato of the coat of living index for the former State of
Cunnobara waa 159.66% for the aome period.

* This clasa is open, following the first equivalence concopt previously described.

In this study, the universe of tax payers with income exceeding
the tax exemption levels was used. For the year 1970, this sample
encompasses 2,139,801 observations and, for the year 1975, 2,627,183
individuals.

We have also used a sample which comprises the intersection
set of 1970 taxpayers who declared their income in 1975 as well.
The sample’s coverage was 1,467,969 observations in both periods;
the sample was selected due to our interest in analyzing income
distribution and social mobility of a single group of individuals
over time.

As we have stated in previous studies, it appears that the greatest
increase in inequality ocurred in the urban sector, as a result of
the unbalanced development of the labor market. The choice of
our sample was designed to analyze the income distribution and
degree of mobility exactly in this sector, where the increase in income
concentration was more pronounced.

2.2 — Empirical results

The income distribution results for 1970 and 1975 appear in Tables
1 and 2. These results were obtained by taking into consideration
all of the individuals of the 1970 and 1975 samples who fell within
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the limits set by the definition of equivalent income classes, incor-
porating the inllation rate and growth of per capita income in the
period.

It is worth taking note of the considerable stability of distri-
bution which was accompanied by only a small decrease in the
relative frequencies in the two first and the two last income classes.

It was observed that 40.619, of the individuals fell within the
first class in 1970 and 27.249, in the second. For 1975, these per-
centages were reduced to 39.72%, and 26.62%,, respectively. In the
last class, there was a reduction of 0.389, to 0.35%, and in the
penultimate class, 0.709, to 0.69%,. The stability of distribution
may still be observed in the aggregate statistics of inequality. The
variance of the logs was 0.576 in 1970 and 0.585 in 1975, remain-
ing essentially unaltered in the two periods.

These results contrast with those obtained in previous studies, 4
but since our sample is representative ol the tail of a Pareto distri-
bution, the results will require special interpretation. The assertion
that income distribution remained unaltered should be understood
as a reference to the stability of the distribution tail.

These results, however, provide little information regarding the
appropriation of income by dilferent strata of the population, since
a lower frequency in the higher classes may be associated with a
areater share of these classes in the total income.

In order to measure this elfect, we transformed the frequency
distributions into Lorenz curves, based on the observations of co-
lumns a and b of Tables 1 and 2. This was done by adjusting a
parabola at each three points as was done for the calculation of
moving averages. Thcretore, in each parabola, we considered two
observations which had already been utilized in the previous para-
bola, with an additional observation. Since the frequencies were
very high in the first classes, they were cut in half, giving us 11
observations excluding point (0,0).

Table 3 explains the results obtained in these adjustments. As
may be observed, there is perfect distribution stability, since the
the variations perceived, both in the aggregate statistics of inequality
and in the appropriations of income by the diverse deciles are in-
significant. The lowest decile of the distribution, which in 1970
appropriated 4.769, of total income, saw its share reduced to 4.53%,
in 1975; the highest decile exceded 30.059, in 1970, reaching 30.679,
in 1975.

In our sample, the poorest 309, of the population, who in 1970
received 14.589, of the income, had a share of 14.02%, in 1975, while
the wealthiest 309, increased their share from 44.92 to 45.349,.

4 See Langoni (1973), Castello Branco (1977) and Morley (1975).
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Table 1

Distribution and Composition of Income by Income Classes
(All Individuals)

1970
Frequency Grosa Earnings Composition of
Grosa Earnings
. A\'glgc
ncome of Groea
Acoumulated § n
Class Acoumulated Relative  Relative Labor Capital [Eornings ()“'
Relativa  Relative Share Share Income Income  Cruzarce
(%) (%) (%) (%) (%) (%)
(A) (B)
1 40.61 40.61 20.94 20.94 86.37 9.32 12,100
2 27.24 67.85 20.72 41.66 86.47 10.28 17.866
3 15.84 83.69 17.83 50.49 88.37 11,77 26.435
4 8.98 92.85 14.93 74 .42 85.88 13.02 39.118
5 4.40 97.05 10.78 85.20 83.28 15.96 57.531
(] 1.87 08.92 6.76 01.96 78.98 20.31 84.9€8
7 0.70 99.62 3.77 95.73 72.64 26.68 125.521
8 0.38 100.00 4.25 09.98 61.41 37.64 262.673

SOURCE: Serpro/IRPF.

Average of Total Grosa Earning: 23,480 cruzeiros (1970 cruzciros).
Total Number of Individuals Observed: 2,139,801.
Variance of the log of Groes Earnings: 0,576.

Table 2

Distribution and Composition of Income by Income Classes
(All Individuals)

1975
Frequency Grosa Earnings Composition of
Gross Earnings
A‘\'eGrnge
Ineome of Gross
Accumulated . .
Clasa Accumulated Relative  Relative Labor Capital E:::::ig:o.()m
Rolative  Relative Share Share Income Income
(%) (%) (%) (%) (%) (%)
\A) (B)

2 39.72 39.72 20.12 20.12 00.46 6.65 46.735
3 26.62 686.34 19.84 39 906 89.67 8.04 68.757
4 16.43 82.77 18.16 58.12 89.40 9.33 101.9088
5 0.46 02.23 15.42 73.54 88.38 10.92 160.424
] 4.75 08.98 11.42 84.06 86.51 13.04 221,888
7 1.08 08.08 7.01 01.97 83.20 16.45 326.600
8 0.69 90.65 3.61 05.58 78.21 21.38 481.611
9 0.35 100.00 4.41 00.99 72.68 26.80 1.152.379

SOURCE: Serpro/IRPF.

Average of Total Groaa Earnings: 92,251 (1075 cruseiros).
Total Number of Individuals Observed: 2,627,183.
Variance of log of Groas Earninga: 0,585.
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Table 3

Decile Distribution of Income
(All Individuals)

1970-1975
Income Percentage
Population Accumulated
Percentage Populstion
Accumulated Accumulated
1970 1975 1970 1975 L
10— 4.76 4.53 4.76 4.53 10
10 4.77 4.53 9.53 9.06 20
10 5.00 4.96 14.53 14.02 30
10 5.27 5.95 19.80 19.97 40
10 6.93 6.19 26.73 26.16 50
10 8.39 8.81 35.12 34.97 60
10 8.86 8.87 43.98 43.84 70
10 11.10 10.82 55.08 54.66 80
10 14.87 14.67 69.95 69.33 920
10+ 30.05 30.67 100.00 100.00 100
SOURCE: Tables 1 and 2, columns a and b.
1970 1975
% of % of % of % of
Population Income Population Income
14 7.17 14+ 7.78
5+ 19.97 54+ 20.26
40— 19.80 40 — 19.97
Gini. .. 0.33 Gini. .. 0.34

The measures of computed inequalities also show small vari-
ations (Gini: 0.33 in 1970, and 0.34 in 1975). Furthermore, the
Lorenz curves cross in the fourth decile, which confirms the ambi-
guity of the interpretation regarding the trends of income distri-
bution. 5

6 Besides the small increase, the magnitude of the Gini index is inferior to
that found in previous studies. Langoni (1973), working with census data,
found a Gini index for 1970 of 0.56. While working with income tax data,
he found a Gini index of 0.48. His sample, however, had a lower bound level.
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The increase in the share of labor income® in all income
groups is very interesting. For all individuals of the seventh and
eighth classes the labor income which represented 72.6 and 61.4%,
of their income, respectively, in 1970 increased to 78.2%, and 72.79%,
in 1975. In a previous study, 7 income generated by physical capital
is observed to be far more concentrated than that generated by
human capital stock, but there is also evidence that a substantial

share of total inequality results of the qualitative differences of the
labor force.

Castello Branco (1977) provided ample empirical evidence re-
garding the effects of economic growth on the structure of the labor
market disaggregated by sectors.

The increase in the share of labor income in total income, in
the same period during which we observed relative stability in in-
come distribution, merits a more detailed analysis.

Economic growth brings about a significant increase in employ-
ment opportunities for individuals with lesser qualifications, parallel
to an upward shift in the demand for skilled labor. Therefore,
while some individuals achieve upward income mobility due to the
dynamic forces of development, (better job opportunities, working
experience, returns to investments in education) a new and subs-
tantial labor contingent is incorporated in the labor force at the
lower income groups.

These dynamic aspects of economic development suggest that
the analysis of income distribution which compare two samples at
different points in time require a careful interpretation of changes
in the earnings profile, since various types of social phenomena are
camouflaged by a set of aggregate measures of concentration, There-
fore, in order to deliver a more precise interpretation of the
redistributive effects of the development process we must differentiate
the behavior of the earnings of the population sectors which were
employed at both points in time covered by the analysis, from the
earnings behavior of the new labor market entries which became
effective during time period studied herein.

6 Lahor income is the sum of constant gross carnings of forms C and D
in the income statements. All othcr categorics were considered capital income.
We considered the carnings of catecgories (carnings from agricultural and
cattle-raising enterprise) as capital income. There surely cxists some ambiguity
in the classification of this type of carnings. nevertheless, we deem this classifi-
cation to be correct, since capital income is usually underestimated in income
statements,

7 See Langoni (1973).
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The lach of differentiation between thesc two contingents creates
distortions, both quantitative and qualitative, since the recent labor
market entries usually manifest diverse characteristics with regard
to level of skill, age compostion, sex, etc.

Given the limitation of the sample used in this study it is not
possible to analyze the entire income profile, and particularly the
lower income groups where new less-skilled labor contingents are
absorbed. Nevertheless, our data offer the opportunity to study the
behavior of the income distribution of a sample formed by the same
individuals in two points in time with considerable precision. Once
each tax-payer possesses a CPF number, we may select the same
individuals for the two periods. The income distribution results,
considering only the same individuals, are presented in Tables 4, 5
and 6. The first outstanding result is the reduction of the relative
frequencies of the two first low income groups and the increase in
these frequencies for the others.

This frequency reduction is much more intense than that of the
sample which takes all individuals into consideration. This brings
to light a certain degree of mobility towards the higher income
classes which was hidden in the total sample by the entry of new
labor contingents in the tax-payer groups.

With regard to concentration, and using the Gini index and
the variance of income logarithms as indicators, we observe a slight,
though still insignificant concentration when only the same indi-
viduals are considered. The Gini index increased from 0.33 to 3.34
between 1970 and 1975, considering all individuals, and from 0.34
to 0.36, considering only the same. The variance of the logarithms
increased from 0.57 to 0.58 for the distribution with all individuals
and from 0.G1 to 0.68 for the distribution with only the same indi-
viduals. The distribution by deciles did not present substantial mo-
difications either. A decrease in the share of the two inferior deciles
is observed as well as an increase of the share of the three superior
deciles, although percentually insignificant.

As was to be expected, the increase in the gross average earnings
of the distribution as a whole between 1970 and 1975 is significantly
greater in the sample of the same individuals than in the sample
of all individuals. (322.7 against 292.9%,).

It is interesting to observe that, although we are working with
a sample of tax-payers, the average rate of nominal income growth
in the sample encompassing all individuals exceeded the growth of
the per capita income in the period by only, 2,89, (292.9 to 284.89,).

Traditional literature on income distribution always encountered
certain difficulties in interpreting variations in the indices of con-
centration in terms of social well-being, since such an interpretation
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Table 4

Distribution and Composition of Income by Income Classes
(Same Individuals)

1970
Frequency Gross Eamings Composition of
Grosa Earnings
A Gross
Income vernge
Accumulated ;
Clasa Accumulated Relative  Relative Labor Capital (CE"“.'“K;
Relative  Relative Share Share Income Income FLECIIOS
(%) (%) (%) (%) (%) (%)
(A) (B)
1 30.52 30.82 14.27 14.27 89.39 7.75 12.325
2 29.20 590.72 19.02 34.10 88.67 0.19 17 .988
3 19.29 79.01 1940 53.59 87.55 11.02 26.496
4 11.41 90.42 16.95 70.54 86.58 12.51 30.158
5 5.72 06.14 12.48 83.02 83.79 15.56 57.563
)] 2.44 98.58 7.86 80.88 79.37 20.01 84.044
7 0.91 99.49 4.35 95.23 72.99 26.47 125.504
8 0.49 09.98 4.70 99.99 61.20 37.95 250.840

SOURCE: Serpro/IRPF.

Avernge of Total Groas Earninga: 26,338 cruzeiros (at the 1070 value).
Total Number of Individuala Ohaerved: 1,467,969.

Variance of log of Gross Earnings: 0.611,

Table 5

Distribution and Composition of Income by Income Groups
(Same Individuals)

1975
Frequency Grosa Earnings Composition of
Gross Earnings
. A\éernna
ncome ross
Accumulated . .
Class Accumulated Relative Relative Labor Capital Enm;:p ()m
Relative Relative Share Share Income Inecome S
(%) (%) (%) (%) (%) (%)
(\) (B)
1 27.15 27.18 11.60 11.60 89.86 8.40 47.573
2 26.60 53.78 16.80 28.20 88.94 0.50 69.486
3 29.57 74.32 18.64 47.14 88.65 10.40 102.484
4 13.41 87.73 18.17 65.31 87.70 11.76 160.890
5 7.3 95.06 14.64 79.05 85.08 13.688 222.412
[} 3.21 08.27 9.43 89.38 82.73 16.97 326.833
7 1.13 99.40 4.91 04.29 77.51 22.13 481.513
8 0.59 99.99 5.70 09.99 70.26 29.32 1.077.619

SOURCE: Serpro/IRPF.

Average of Total Groas Earnings: 111,338 Cruzeiroa (at the 1975 value).
Total Number of Individuals Observed: 1,467,969.
Variance of log of Total Earninga: 0,675.
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Table 6
Decile Income Distribution
(Same Individuals)

1970-1975
Income Percentage Accumulated
Percentage Percentage
of the of the
. Accumulated Accumulated .
Population 1970 1975 1970 1975 Population
10— 4.29 3.82 4.29 3.82 10
10 4.39 4.11 8.68 7.93 20
10 4.72 5.02 13.40 12.95 30
10 6.16 5.16 19.36 18. 11 40
10 7.01 6.76 26.57 24 .87 50
10 8.18 8.79 34.75 32.66 69
10 9.60 9.22 44.35 42.88 70
10 10.66 10.98 55.01 53 86 {0
10 15.17 15.56 70.18 69.42 90
10+ 29.82 30.58 100.00 100.00 100
SOURCE: Tables 4 and 5, columna a and b.
1970 1975
0 % o . %
Population Income Populaiion Income
14 7.21 14+ 7.66
54 19.63 3+ 19.97
40— 19.56 40 18.11
Gini. .. 0.34 Gini. .. 0.36

requires the arbitrary definition of the function of well-being for
society. # This difficulty looms larger still when such dynamic aspects
as mobility and labor absorption are hidden behind modifications in
the statistics of concentration.

Given the data presented in the previous section, it would be
difficult to pass judgment on the manner in which the diverse
social strata benefited from the economic growth process.

8 See Aigner and Hcins (1967).
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In both the global model and that which considers only the
same individuals, the relative stability of distribution does not clearly
reveal the impact of the creation of new jobs, the possibility of
upward social mobility of those already employed which are the
phenomena which truly influence the future behavior of the appro-
priation of income. Therefore, the study of mobility among the
diverse income classes with statistics especially developed for this
purpose, is just as important, or more important still, to judge
the social aspects of a development process, since only this type of
information is capable of revealing the long-run trends deflagrated
by the continual adjustments of the market forces in a dynamic
context.

For this reason, in Section 3, we will develop an analysis of
mobility based on the same samples which provided the aforemen-
tioned results so as to measure the probabilities of change in the
income classes of the individuals already employed.

3 — Social mobility
3.1 — Methodological description

The data utilized, as we stated in Section 2, refer to the gross
annual earnings, included in the income tax statements of indivi-
duals for the years 1970 and 1975.

Since our objective is to analyze the mobility of individuals
among the diverse social classes, during the period under study, the
income classes for 1970 and 1975 were determinded according to
two distinct equivalence concepts.

The first of these concepts simply consists of inflating the limits
of the 1970 classes so as to obtain the classes for 1975. Within this
concept, the shift of an individual from class i in 1970 to class j in
1975 reflects a mobility which we shall term absolute, in order to re-
flect a mere variation of purchasing power in real terms. It becomes
interesting, however, to create equivalent income classes which, besi-
des inflation rate, also take into consideration the growth of real per
capita income of the period. Therefore, if the difference between the
1970 and 1975 class limits incorporates, besides the inflation rate, the
real growth of per capita income, the mobility of an individual of
class i in 1970 to class j in 1975 would show that, besides an absolute
improvement in terms of real purchasing power, this individual obtai-
ned gains superior to the average of the individuals. This would
reflect a relative improvement. We shall call this relative mobility.

The terms absolute mobility and relative mobility may cause
some semantic confusion, thus it is necessary to clarify the meanings
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of these concepts, as they will be used throughout this study. With
regard to absolute mobility, an increase in income exceeding the
cost of living index for Rio de Janeiro, during the five years covered
by the study, is required for an individual to ascend to a higher
social class.

Therefore, mobility may be overestimated to the extent that the
indices underestimate the inflation rate. The correct interpretation
would be that, in order for the individual to attain a higher social
class, his increase in income would have to exceed the variation in
the cost of living index. Relative mobility, on the other hand, should
be interpreted as the result of an increase in income superior to
the cost of living index variation, plus the variation in the per
capila income for the period. This per capita income, refers to
national per capita income, rather than income estimated for the
individuals of the sample.

Once the income classes were defined, we constructed a matrix
of transition probabilities in which each element a; represents the
percentage of individuals of class i in 1970 which shifted to class j
in 1975, in the following manner:

a1 12 ... ceaeee dyg
M — day dno ceeeeaes. . dog
gy Ay . et eaane agsg

The sum of the lines of this matrix is, by delinition, equal to
1. The matrix would reflect perfect immobility if the values of the
main diagonal were equal to 1 and the others equal to zero, or if
M = 1 (identity matrix).

Therefore, the higher the values of a; for i 3¢ j and j > |,
the greater the mobility in terms of income increases (positive
mobility) . Likewise, the higher the values a; for { = j for j < i, the
greater the mobility in terms of loss of income (negative mobility) .

Since they are relative frequencies, elements a; may be inter-
preted in large samples as the probability of migration from class
i1 to class j since as is known, relative frequency converges on the
probability measure of the event as n increases.

It is interesting to note that, for the construction of such a ma-
trix, it is necessary to obtain the data on income of the same indi-
viduals for the last two years under consideration, in order to locate
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them in the various income classes. This was possible with the
income tax data, since the fiscal identification number facilitated
sclection of the same individuals at the two points in time.

Since only the same individuals were considered at the two points
in time, the matrix M, by definition, reflects the mobility of the
labor contingent already employed in the labor market. In other
words, it does not take into consideration the impact of the entry of
new individuals.

We constructed two matrices of transition probabilities. The
first, which we shall call the absolute matrix, considers the equi-
valent income classes in order to measure absolule mobility. The
second matrix, called here the matrix of relative transition, con-
siders the equivalent income classes to measure relative mobility.
Table 1 specifies the important income classes [or each matrix.

As may be observed in the definition of income classes, jumping
one class according to the concept of relative mobility corresponds
to jumping two classes according to the concept of absolute mobility.

3.2 — The matrix of transition: empirical results

Tables 7 and 8 illustrate the empirical results obtained from the
matrixes of mobility.

As was previously explained, each element a;; of the matrix of
transition refers to the percentage of individuals who were in class i
in 1970 and who migrated to class j in 1975. Thus, taking the
matrix of absolute transition, we see that, of the individuals who
were in the {irst income class in 1970, 279, remained in that same
class in 1975 (element a,,), 389, migrated to Class 2 (element a;,),
22%, migrated to Class 3 (element a;3), and so on. We are then
able to observe that 73%, of the individuals who belonged to the
first low income class in 1970 moved on to higher classes. Of the
individuals who composed the second class, 649, also received an
increased real income. These percentages remained high, although
declining, lor all of the income classes. The shares of the third,
fourth, fifth, sixth and seventh classes which migrated to higher
classes were 62, 62, 58, 52 and 449, respectively.

In the matrix of relative transition, 489, of the individuals of
the first class in 1970 shifted towards the higher income classes. This
percentage is 339, for the second class, 339, for the third, 269, for
the fourth, 219, for the fifth, 189, for the sixth and 159%, for the
seventh. Such mobility means that besides the increase in real
income, the individuals who were able to enter the immediately
superior income classes obtained gains exceeding the increase in
real per capita income for the period.
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Table 7

Matrix of Absolute Transition

Classes 1075
Clasacs Zayy
1970 1 2 3 4 5 8 7 8 i>i
1 0.27 0.38 0.22 0.00 0.03 0.01 — — 0.73
2 0.00 0.27 0.31 0.21 0.07 0.02 — — 0.64
3 0.04 0.10 0.24 0.34 0.21 0.06 0.01 — 0.62
r 0.02 0,04 0.00 0.23 0.38 0.20 0.05 0.01 0.62
H 0.01 0.03 0.05 0.11 0.23 0.35 0.18 0.05 0.58
6 0.01 0.02 0.03 0.05 011 0.26 0.34 0.18 0.52
7 0.01 0.0l 0.02 0.04 0.07 014 0.26 0.44 0.44
8 0.01 0.01 0.02 0.02  0.05 0.08 0.13 0.08 0.00
SOURCE: Serpro/IRPF.
Table 8
Matrix of Relative Transilion
Clazacs 1070
Classcs oy
w0, 2 3 4 5 6 7 3 >3
1 0.52  0.31 0.12 0.04 0.01 — —_ — 0.48
2 0.20 0.28 0.23 0 08 0.02 —_ — — 0.33
3 0.10 0.25 0.35 0.21 0.06 0.06 — — 0.33
rt 0.01 0.00 024 03 020 0 05 0.01 s 0.26
5 0.03 0.05 0.1 0.23 0.38 0.18 0.04 0.01 0.21
o 0.02 0.03 0.05 0.11 0.26 0.34 0.14 0.04 0.18
7 0.01  0.02 0.04 0.07 0.14 0.27 0.29  0.15 015
8 0.01  0.02 0.02 0.05 0.08 0.13 0.21 0.48 0.00

SOURCE: Serpro/IRPF.

The methodology used in the construction of the matrix gave
rise to certain biases in the results. Since we considered only the
same individuals and equivalent income classes at two points in time
the sample automatically excludes the individuals who were among
the first classes in 1970 and who suffered a reduction in their in-
come during the period ¢ large enough to exclude them from the
first class in 1975.

The matrix of transition probabilities as defined in this section, ?
and as estimated based in income tax data (with exemption limits)

9 In reference to the use of matrices of the probability of transition in studies
on mobility, sec Szal, Richard T. and Robinson, Sherman (1974) ; Kemeny and
Snell (1960) .
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contains a bias in that it overestimates the mobility of the lower
income classes. In Section 4, we shall develop a methodology to
overcome this difficulty.

3.3 — Matrix of origin: empirical results

Another way to visualize the existing degree of mobility is to analyze
a transformation of the matrix of transition which we may call the
matrix of origin. In this matrix, elements a, represent the percenta-
ges of individuals of the classes j in 1975, originating in the classes
i in 1970. Therefore,

}_:0” = ]
i

This form of measuring the degree of mobility introduces a bias
in the first income classes, since it does not take into consideration
the individuals originating in the lower classes. Thus, the matrix
of origin underestimates the positive mobility of the first classes.
This difficulty is overcome with the use of a special methodology in
Section 5.

Two matrices of origin were estimated. The first, which we
shall call the matrix of absolute origin, and the second, the matrix
of relative origin. The distinction between the two is bound to the
concepts of equivalence utilized in the determination of income

classes, as was previously observed. The results are presented in Ta-
bles 9 and 10.

Table 9

Matrix of Absolute Origin

Classes 1975
Cln;nu
100 1 2 3 4 5 o 7 8
1 0.74 0.59 0.35 0.18 0.00 0.04 0.02 0.01
2 0.10 0.31 0.41 0.32 0.17 0.08 0.04 0.02
3 0.05 0.07 0.18 0.33 0.31 0.17 0.08 0.04
4 0.01 0.02 0.04 0.13 0.31 0.31 0.18 0.08
5 = 0.01 0.01 0.03 0.10 0.28 0.32 0.10
[} _— _ —_ 0.01 0.02 0.00 0.20 0.2¢
7 _ — —_— — — 0.02 0.08 0.24
8 — — — — = 0.01 0.02 0.20
Low Origin 0.00 0.39 0.76 0.81 0.88 0.88 0.90 0.80
High Origin 0.25 0.10 0.05 0.01% 0.02 0.03 0.02 0.00

SOURCE: Serprc/IRPF.
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Table 10

Matrix of Relative Origin

Claases 1975
Clasacs
1970 1 2 3 4 5 6 7 8
1 0.59 0.35 0.18 0.09 0.04 0.02 0.01 0.01
2 0.31 0.41 0.32 0.17 0.08 0.04 0.03 0.02
3 0.07 0.18 0.33 0.31 0.17 0.08 0.05 0.03
4 0.02 0.04 0.13 0.31 0.31 0.18 0.00 0.05
5 0.01 0.01 0.03 0.10 0.28 0.32 0.10 0.09
[} — - 0.01 0.02 0.08 0.26 0.31 0.16
7 —_— —_ == —_ 0.02 0.08 0.23 0.24
8 — — — — 0.01 0.02 0.09 0.40
Low Origin 0.00 0.35 0.5 0.57 0.60 0.60 0.62 0.60
High Origin 0.41 0.23 0.17 0.12 0.11 0.10 0.09 0.00

SOURCE: Serpro/IRPF.

As may be observed, the percentage of individuals of the third
class and beyond, having originated in the lower income classes, is
particularly high. These percentages contrast drastically with these
related to the origin of the higher classes which, with the exception
of the first and second classes, in 1975 were less than 59, for the
matrix of absolute origin.

In Table 9, of the elements which composed the eighth class in
1975, 19, came from class 1, 29, from class 2, 49, from class 3,
169, from class 5, 269, from class 6, 249, from class 7, and 209,
from class 8.19 For classes, 3, 4, 5, 6, and 7, the percentages of low
origin are 76, 81, 88, 88 and 909, respectively.

In Table 10, these percentages are smaller, by virtue of the
equivalence concept used in the definition of income classes. Ne-
vertheless, they are considerably high for classes 5, 6 and 7 when
they reach 60, 60 and 629, respectively.

The small percentages of low origin (i.e. the percentage of
individuals having originated in the lower income classes) in the
first classes are distorted by the fact that the absolute frequencies

10 At first glance, these results appear to be inconsistent with thosc obtained
with the matrix of transistion. If we had 0%, migration from Class 1 in 1970
to Class 8 in 1975 in this matrix, how could 1%, of Class 8 in 1975 have
originated in Class 1 in 19707 This is merely a problem of rounding-off.
1% of the absolute frequency of Class 8 in 1975 is a small percentage of
Class 1 in 1970. This percentage would be 0.04%,, or zero, within the approxima-
tion which we are using.
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of these classes in 1975 remained very low in the sample related to
the construction of the matrices. We only considered those indivi-
duals who had declared earnings in 1970 and who also appcared in
1975. A large part of the absolute ecffective frequency in the first
income classes in 1975 reflect the absorption of new individuals by
the labor market during the period convered by the analysis, but
unfortunately, they did not appear in the 1970 sample within the
income limits considered by the class definitions.

The absorption phenomenon is another extremely important
factor in the analysis ol the effects of economic growth on income
distribution, and has been neglected in studies previously conducted.
In Section 5 of this study, we were able to measure this prenomenon,
due to the use of the methodology developed, thus solving the distor-

tion of the estimates of the percentages of origin from the first
income classes.

4 — Mobility among income classes: the expanded matrix of
transition probabilities

One of the deficiencies of the analysis of mobility developed in
Section 3, is the fact that we do not possess information regarding
the individuals of the lower classes of the sample who suffered a
reduction in real income during the period covered by the analysis.
Upon selecting two samples containing the same individuals at two
points in time, distributed according to equivalent income classes,
we automatically excluded those who were located in the first strata
in 1970 and who shifted toward lower classes at the minimum limit
considered in this study.

Considering the likely significance of the probability of such an
occurence, particularly when dealing with individual data, in this
chapter, we shall atiempt to develop a methodology based on the
information contained in the frequency distributions and in the
matrices of transition probabilities and which will allow us to esti-
mate the magnitude of the phenomenon.

For this purpose, we shall estimate a probabilities triangle, which,
together with the matrix of the transition probabilities, overcomes
its deficiency regarding the individuals who suffered reductions in
real income during the period. Considering that migrations to up to
four lower classes would be sufficient to encompass a significant
percentage of the individuals with income reductions, our objective

was to transform a matrix squared Afg;g in a trapezium as described
in Chart 3.

In this trapezium, the element b ; represents the percentage of
individuals of class 1 in 1970 who migrated to class 8 in 1975, in
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other words, those who migrated four classes downward during the
period under analysis.

Likewise, the elements b, b; and b, also reflect the loss of the
four classes. The elements b3z b,; and b reflect the loss of
three classes. The elements b;, and by, reflect the loss of the two
classes, and b, the loss of one class.

Since all of the lines of the trapezium should sum up to 1, the
first [our lines of the squared matrix underwent alterations (for this
reason we use letter b). The others remained identical to those of
the corresponding matrices of transition (for which reason we kept
the letter a).

Thanks to the methodology utilized in the determination of the
scope of the classes, in order to calculate classes 0, —1, —2, and —3
we needed only to divide the limits by 1,48178 (the rate of growth
of the real per capita income plus 1) to obtain the immediately
lower classes. Thus proceeding, we obtain the income classes presented
below in Chart 2.

It is worth noting that the lower limit of class —3 in 1970
corresponds to a monthly income of 156.69 cruzeiros and 317.23 cru-
zeiros in 1975. During those years, the minimum wage was 187.20
cruzeiros and 532.80 cruzeiros respectively. However, our analysis of
mobility in this chapter also includes a stratum of the population of
very low purchasing power.

In the original tables, we have the absolute frequencies by in-
come class in 1970 and 1975 for distributions which include all of
the individuals at the two points in time, and then alternatively,
for the same individuals. 11 Therefore, we may assume that the dif-
ference between the absolute frequencies by class rcfer to individuals
who either died '? during the period or migrated to lower classes. 13
Our first concern was to estimate a proxy for the mortality rate so
as to subtract it [rom the total of individuals excluded in the sample
relevant to the matrix, to obtain an estimate of the number of indi-
viduals who lost income.

The proxy was estimated as follows:

1. That an individual of the seventh and eighth income classes
of 1970 could suffer a reduction in income large enough

11 See statistical annex.

12 The word died should be interpreted lato sensu. Besides death, other factors
such as old age, marriage, and travel may causc an individual to cease to
declare income. Our cstimate of the mortality rate cncompasses all of these
factors.

18 In this case, this would mcan falling below the excmption levels of 1975,
duc to thc construction of the intervals of income classes. See item 2.2.



Chart 2

Income 1970 1975

Classes

—3 2.076 — 3.077 5.393 |— 7.991
—2 3.077 |— 4.560 7.992 |— 11.841
—1 4.560 [— 6.757 11.841 |— 17.546
0 6.757 |— 10.012 17.546 [— 26.000
1 10.012 |[— 14.836 26.000 |— 38.523
2 14.836 |— 21.984 38.523 |— 57.083
3 21.984 I— 32.575 57.083 |— 84.584
4 32.575 |— 48.269 84.584 |— 125.335
5 48.269 |— 71.524 125.335 |— 185.719
6 71.524 |— 105.983 185.719 |— 275.195
7 105.983 |— 157.043 275.195 |— 407.777
8 157.043 |[— 407.777 |— 604.236
9 604.236 |—

Chart 3
Mobility Trapezium

Income Income Classes — 1975

Classes

1870 3 2 1 0 1 2 3 4 5 6 7 8
1 b3 b3 bF bio bu bz bua b bis b biz bis
2 b5 by b5 bar baz baa ba b bag by bag
3 byt bag bar bz baz bac bas  big  bar  bas
4 b b ba ba by bis b ba ba
5 @51 Gga Qsa Gy Gss Gpg Q57 Gsg
6 @y Qpz Qa3 Qo CGgs Qe Gar  Gos
7 @3y @3 Q3 Gy Q5 Gy Q77 Qa3g
8 gy QGgz Gy Ggy QGgs QGgy gy Ggg
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exclude him even {rom the [irst class of 1975, was considered
to be a null probability. !

2. We added the absolute [requencies ol the seventh and eighth
income classes of 1970 to the sample containing all of the
individuals.

3. We added the absolute [requencies of the scventh and
eighth income classes of 1970 to the sample containing
the same individuals.

4. 'We subtracted the total obtained in item 3 [rom the total
obtained in item 2.

5. We divided the result obtained in item 4 by the total obtai-
ned in item 2 and we called this result m, which represents
the mortality rate. In other words, calling

70
f and 11:' the absolute frequencies of classes 7 and 8 of
7 8
1970 [or the sample containing all of the individuals, and
70
AI;' and ‘{" the absolute [requencies of classes 7 and 8 in
7 Mg

1970 for the sample containing the same individuals, we
made the [ollowing calculations:

(F + F) (F +7)
M; Mg

n =

70 70
F+F
Tz Ts

The utilication of the differcnces in [requency in classes 7 and
8 among the two samples as a mortality proxy merits some com-
ments. First, since we are working with a sample representative of
the tail of a Pareto distribution, or rather, with data that exclude
the poorest stratum of the population, we do not expect the income
variable to be crucial in the determination of the mortality rate as
such. It thus seems plausible to use the same rate for both the
higher and lower income classes in our sample.

Second, the analysis of the income/age profiles indicates that
the highest incomes occur in an intermediate age group, observing
a decline in earnings at more advanced ages. Thus, when taking
the data of the highest income classes as an element of estimation
of the mortality rate, we should not overestimate its value either.

14 This hypothesis is consistent with the empirical results obscrved in Table 9.
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Once having obtained the mortality rate, we applied a percentage
found on the absolute frequencies of the first four income classes

of 1970 in the sample containing all of the individuals who died in
class 1.

We have calculated below the differences of the absolute fre-

quencies of the first four income classes in 1970 between the two
70 70

samples, in other words, we calculated the differences Fy, — F,,, for
i varying from 1 to 4. We called these differences d,. These diffe-
rences give us the number of individuals by class who disappeared
when we passed from the sample containing all of the individuals
in 1970 to the sample containing the same individuals, also in 1970. 15

If we subtract the values of A, from d, in other words, if we
subtract the number of individuals who died from the number of
all the individuals who disappeared from the sample, we will obtain
the number individuals who suffered a loss of income and who, for
this reason, disappeared from the sample. This number, which we
shall call TD; (the total to be distributed in class i), was calculated
for each income class and added to its absolute [requencies in the
sample which contains the same individuals.

Based on this information, we altered the first four lines of the
transition matrixes. Each element a; of the matrix represented the
percentage of individuals in class i in 1970 who migrated to class j
in 1975.

This percentage, however, referred to the absolute [requency
of class i in the sample which contained the same individuals in
1970. In other words, if there were 100 individuals in the first class
of 1970, one element a,3 cqual to 0.30 meant that 309, of the indi-
viduals who were in class 1 in 1970 moved on to class 3 in 1975.
Therefore, the frequency of the first class increased by TD, indivi-
duals. In our example, therefore, 309, of the 100 corresponds to a
smaller percentage of 100 4 TD,. By simple arithmetics we altered
the a, values of the [irst four lines of the transition matrices, to
render these values consistent with the new absolute [requencies
in effect for the respective classes.

The sum of the new b, for each line of the matrix was less
than 1, since the percentages decreased. The difference between the
unity and the summation of b, for each line i, and for j varying
from 1 to 8 gave us the percentage of individuals of class i who lost
income, and who therefore moved into lower classes.

156 When we refer to the sample for 1970 which contains the “same individuals®’
we arc referring to the sample consequential to the transition matrixes presented
in Section 3. Actually, it is an intersection sct of the samples of 1970 and 1975,
which takes into consideration the individuals appecaring in both.
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In algebraic terms, the operations carried out were as follows:

70
a) M; =m. I
Ty
where
M; = the number of individuals who died in class i
m = the mortality rate, as previously defined
70
F = absolute frequency of class ; in 1970 for the sample which
T
contains all of the individuals
70 70
b) d; = F—F for i varying [rom I to 4.
T M;
where

d; = the number of individuals who disappeared by income class
i, upon moving from the sample containing all of the individuals
to that which contains only the same individuals.

F = absolute frequency of class i in 1970 for the sample con-
taining all of the individuals

F = absolute [requency of class i in 1970 of the sample contain-
ing the same individuals.

¢) TD, = dy — M,

where

TD, = the number of individuals to be added the absolute fre-
quencies of the i classes in 1970 in the sample containing the same
individuals.

70
a;; r

d) b; = —ﬁ—‘"i- for i varying from 1 to 4 and j varying

F + TD, from 1 to 8.

“

Mg
where
a; = the element of the transition matrix as presented in Sec-

tion 3

b, = the new element of the transition matrix
8
e) PD, =1 — X by, for each i
j=1
PD; = the total percentage of the negative mobility to be dis.
tributed among the lower income classes.
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Once we obtained the percentages (PD;) to be distributed
among the lower classes, we must still determine which percentage
lost one, two, three or four classes, in other words, we must estimate
the by; values for each i and for j varying from 0 to —3, so that

0

2 b; = PD,
j=—3
For this purpose, we must estimate the probability of a loss of
one, two, three and four income classes. Fortunately, the matrices
of transition probabilities in Section 3 gave us the estimate.

The a,; elements for j = i-1 give us the probability of loss
of one class.

The a;; elements for j = i-2 give us the probability of a loss
of two classes, and henceforth, until reaching a loss of four classes.
Therelore, the diagonal elements immediately inferior to the main
diagonal are probabilities of regression of one class for classes 2 to 8.

If we take the four diagonals successively than the main diago-
nal, we will have in each one, the probabilities of a loss of one, two,
three and four classes.

Calculating the average of the elements which compose these
diagonals, we will obtain estimates of probabilities for one, two
three and four losscs which we shall call Pg, K = 14.

The first line of the triangle which we add to the matrix was
calculated by the equation:

Pk - PD,
4
>z Py
Kel

bl.l—h’ = ’

for K varying from 1 to 4.

Thus, when K takes on the value 1, we obtain b,,; when K takes
on value 2, we obtain bLT; when K takes on value 3, we obtain

b g when K takes on value 4, we obtain b, 3

The second line of the triangle was calculated by the equation:
Py - PD,
4
2 Pg
K =2

b2>2—x e

for K varying from 2 to 4.

Thus, when K takes on the value 2, we obtain b.y; when K
takes on value 3 we obtain b,; and when K takes on value 4, we
obtain b3,
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The third line of the triangle was calculated by following
equation:

Py - PD

bs,s_,\.=_’:_z_
2 Tr
K=3

for K varying {from 3 to 4.

Thus, when K takes on value 3, we obtain by, and when K
takes on value 4 we obtain b ;.

The clement by of the fourth line of the triangle is obviously:

8
b40‘—1—' 2 b_u'.

J=1
The expanded matrix of absolute transition with the respective

estimated triangle appears in Table 11.

Based on the expanded matrix of absolute mobility, we develo-
ped six statistics which we shall define as follows:

1. Positive mobility = 3 by for j > i
j
2. Negative mobility = = b, for j <
i
3. Positive Average Jump
i>i >3
4. Negative Average Jump
i<i Ii<i
5. Expected Jump
E] = 2 by (j—i)
J
6. Null Mobility
NLM = by for i = §

Table 12 illustrates these results by income classes.

Based on the methodology previously described, but working
with the relative transition matrix, we obtained the expanded matrix
of relative transition which appears in Table 13.

This matrix provided raw material for the computation of the
statistics already defined and summarized in Table 14.
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Table

11

Expanded Matrix of Absolute Mobility

Income Income Classca — 1075 o
o MmO T o 1 : 3« 5 & 7 s ewiw
1 0.21 0.017 0.033 0.054 0.107 0.213 0.300 0.27¢ 0.071 0.024 0.008 0.58
2 0.18 0.016 0.031 0.050 0.081 0.24¢ 0308 0.100 0.083 0.018 0.59
3 0.17 0.012 0.021 0.030 0.007 0.232 0.320 0.203 0.058 0.010 0.60
4 0.13 0.005 0.020 0.010 0.080 0.220 0.358 0.109 0.050 0.010 0.62
5 0.20 0.01 0.03 0.05 0.11 0.23 0.35 0.18 0.05 0.58
[] 0.22 0.01 0.02 0.03 0.05 0.11 0.26 0.34 0.18 0.52
7 0.29 0.01 0.01 0.02 0.04 0.07 0.14 0.26 0.4 0.44

8 0.32 0.01 0.01 0.02 0.02 0.05 0.08 0.13 0.68




Table 12

Statistics of Absolute Mobility
Summnary of the Statistics Computed Based on Table 11

Income

Classes NLM PM NM PAJ NAJ EJ
1 0.21 0.58 0.21 0.73 —1.81 0.62
2 0.24 0.59 0.18 0.64 —1.90 0.61
3 0.23 0.60 0.17 0.5% —1.69 0.66
4 0.23 0.62 0.15 1.53 —1.62 0.69
5 0.23 0.58 0.20 1.48 —1.70 0.52
6 0.26 0.52 0.22 1.35 —1.96 0.27
7 0.26 0.44 0.29 1.00 —2.03 —0.15
8 0.68 0.32 —2.34 —0.75

Note that, even after the statistical adjustment to incorporate
the negative mobility of individuals of the lowest income classes,
the perccntage of individuals who managed to move in the direction
of the higher income classes in the expanded matrix of absolute
mobility is still high. With the exception of the seventh class, all
of the percentages were above 509, creating the hope of positive
mobility for the six first classes. It is obvious that this statistic is
meaningless for the last class.

The decrease in mobility which we observed upon moving from
the matrix of absolute mobility to the matrix of relative mobility
merits comment.

Relative mobility, by definition, cannot be very high. In order
to ascend one income class within this mobility concept, the indivi-
dual must have an increase, in real terms, exceeding the average
increase. This necessarily implies that another parcel of the popu-
lation lost income in relative terms, by the very definition of the
term average gain. Thus, in this mobility matrix, it is interesting to
observe that the larger percentages of positive mobility are to be
found in the first two lower income classes, and that they are
significantly greater than the percentages observed for the fifth, sixth,
and seventh classes. This suggests that an adjustment in the income
profiles is taking place, at least in the sense of containing increases
in inequality.

In the case of the matrix of relative transition, the percentages
of negative mobility, as may be observed, systematically exceed
the percentages of positive mobility, even for the first classes. This
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is reflected as an expected jump statisuc. This measure reveals a
negative expected value for all classes, which in principle could
suggest a tendency of deterioration of the income distribution. Ho-
wever, a more careful analysis shows that this result is due to the
definition of the matrix, as well as the methodology used in the
determination of the income classes.

It should be noted in the results in Section 2, that the average
of gross earnings in the sample grew at a rate superior to that of
the per capita income during the period.

Observe in Table 13 that the percentages of positive mobility
are inferior to the percentages of negative mobility (in relative
terms). It may be concluded from these two observations that the
income increases are, on the average, superior to income losses, on
the average. This is compatible with an income distribution assyme-
tric to the right. However, this is not evidence of a deterioration of
the income distribution in relative terms. The same statistic, com-
puted with the matrix of origin is positive for all income classes, as
will be seen in the next Section. The joint analysis of the concepts
of absolute and relative mobility is extremely important, because
it clearly reveals the errors of interpretation that a simple statistical
observation of inequalities can create.

Upon observing that positive mobility is relatively small in the
matrix of relative mobility, we may simultaneously note that in the
matrix of absolute mobility a substantial portion of the population
received increases in income in real terms. This gave rise to the
expectation of positive mobility, as may be observed in the statistic
E] corresponding to that matrix. This result is particularly impor-
tant by virtue of the quality of our data which allow us to accompany
the same set of individuals over time, rather than a portion of the
population whose composition is altered. In previous studies, similar
affirmations were made regarding deciles, income strata, but not
with respect to the same individuals, as referred to here.

This confrontation of results does not give us an idea as to how
the dynamic forces operate in the labor market throughout the
development process, within the population stratum represented by
our sample.

Accelerated income growth 1¢ during the period covered by our
analysis allowed a large percentage of the employed population 17

18 The product’s rates of growth during the years covered by the analysis

were: 1970 — 9.5%, 1971 — 11.3%, 1972 — 10.4%, 1978 — 11.8%, 1974 — 9.6%,.
and 1975 — 4.0%,.

17 When we refer to the positive mobility of the employed population, we are
alluding to our sample, because the sample relers 1o employed albor, dealing
with the same individuals who declared income in 1970 and 1975.
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Table

13

Expanded Malrix of Relative Transition

Income Income Classes -— 1975
Classes Negative Positive
1070 Mobility 3 5 i 0 1 2 3 4 5 a 7 3 Mobility

1 0.42 0.034 0.053 0.104 0.228 0.302 0.180 0.070 0.023 0.008 0.28
2 0.41 0.031 0.047 0.092 0.241 0.315 0.101 0.060 0.017 0.27
3 0.41 0.030 0.046 0.004 0.236 0.330 0.198 0.057 0.000 0.26
4 0.39 0.025 0.039 0.080 0.236 0.355 0.197 0.049 0.010 0.26
5 0.42 0.03 0.05 0.11 0.23 0.30 0.18 0.04 0.01 0.23
[} 0.47 0.02 0.03 0.05 0.11 0.26 0.34 0.14 0.04 0.18
7 0.55 0.01 0.02 0.04 0.07 0.14 0.27 0.20 0.15 0.15
8 0.52 0.01 0.02 0.02 0.05 0.08 0.13 0.21 0.48




Table 14

Statistics of Relative Mobility I
Summary of Statistic Computed [rom Date of Table 13

Income

Classes NLM PM NM PAJ NAJ EJ
1 0.30 0.28 0.42 1.48 —1.75 —0.32
2 0.32 0.27 0.41 1.36 —1.68 —0.32
3 0.33 0.26 0.41 1.28 —1.68 —0.34
4 0.35 0.26 0.39 1.27 —1.62 —0.31
5 0.36 0.23 0.42 1.26 —1.71 —0.43
6 0.34 0.18 0.47 1.22 —1.81 —0.63
7 0.29 0.15 0.55 1.00 —1.96 —0.93
8 0.48 0.52 —2.31 —1.20

to receive increases in income in real terms. However, within this
positive shift there occur changes in relative positions which actually
translate the differentials of possibility of appropriation of the addi-
tional generated income. !®

These differentials of the possibilities of appropriation of income
fundamentally reflect the best utilization of thc opportunities offered
by the expansion of the labor market by the most skilled individuals,
The causal relation between the existence of these excess gains in
income and the unbalanced growth of the labor market is endorsed
by the increase of the share of labor income in the total earnings
of the individuals composing our sample between 1970 and 1975.

As was seen in Table 4, in 1970 labor income represented more
than 809, of the earnings of the individuals of the first five classcs,
this percentage falling to only 799, 729, and G619, for the indivi-
duals of classes 6, 7, and 8 respectively. Furthermore, it is worth
remembering that the share of labor income in total income increa-
sed for all income classes in 1975, as may be seen in Table 5.

5 — Mobility among income classes: the expanded
matrix of origin

In the previous section, we analyzed only the redistributive aspects
of economic growth, i.e. the mobility of the labor market already

18 The data utilized do not allow for distinction between transitory gains in
income and the concept, in fact relevant, which would be permanent income.
Therefore, the interpretation of the degree of mobility, both absolute and
rclative, should keep this limitation in mind.
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employed among the diverse income classes. With the methodology
utilized, it was impossible to estimate negative mobility of the lower
income classes. Flowever, in order to have a better understanding
of this phenomenon, it would be interesting to also study the origins
of the individuals who composed the diverse income classes in 1975.
This study was presented in Section 3 as an estimation of the ma-
trixes of origin. We then verified that by virtue of the exemption
limits, we did not have information regarding the lower origin of
the individuals who were within the income classes in 1975.

In terms of income classes, the origin of the individuals compris-
ing the first classes in 1975 is highly important, since it is reasonable
to expect that it is there that we should find those who had a still
lower income level in previous years, as well as a large portion of
those who are entering the labor market for the first time. 10

Thus, the study of the origin of the individuals who were
among the first income classes in 1975 could be useful to distinguish
two different phenomena and which are part of the effects of
economic development on income distribution: the mobility of the
low population strata, and the absorption of new individuals in the
labor market.

Upon analyzing the two samples for 1975, in other words, the
sample containing all income tax payers2 in 1975 and that which
only takes into consideration those who declared income in 1975
and who also declared in 1970, we observed that there exists a dif-
ference in frequency between both, by income class (see Table 1
in the statistical annex) .

This difference actually encompasses all of the individuals who
in 1970 received earnings below the exemption level as well as those
who did not participate in the labor market and who entered during
the period covered by our analysis, i.e. between 1970 and 1975.

Our objective is to dissociate these two phenomena with the
intention of (irst analyzing the origins of the lower income classes,
in other words, the degree of mobility in the labor market in the
lower income stratum; and second, to study the distribution of the
elements having recently entered the labor market.

Here we will develop a methodology to estimate the origins of
the individuals who comprised the first income classes of 1975, but

10 The first income class in 1975 corresponds to 26 thousand cruzciros per
year or 2 thousand cruzeiros per month. At the time, this amount was the
cquivalent of 3.75 minimum wmonthly wages. Therefore, the necw individuals
to whom we are referring and who were absorbed by the labor market are
workers with some level of skill.

20 “Taxpayer' is understood to be the individual with gross carnings above
the exemption level.
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who were already in the labor market in 1970, having been excluded

from the statistics merely because they did not attain the exemption
level that year.

5.1 — Methodological description and empirical results

In Section 3, we analyzed two matrices of origin which we shall
call the matrix of absolute origin and the matrix of relative origin.

For the purposes of this analysis, we shall only work with the
matrix of relative origin, since we believe that this concept of mo-
bility maintains the closest relationship with the change in real
income in relative terms.

Our objective is to estimate a triangle of origin which, together
with this matrix, provides us with the origins of the first classes of

1975, in other words, to construct a trapezium, as illustrated in
Table 15.

In this trapezium, the element d3 represents the percentage of

individuals of class 1 in 1975 who originated in class 3 in 1970. The
element d;, represents the percentage of individuals of class 1 in

1975 who originated in class 2 in 1970 and henceforth.

We also believe that the origin of four low classes would be
sufficient to explain the phenomenon of the individuals who were

Table 15

Trapezium Of Origin

Income Income Clusses — 1975
Clasces
LIy 1 2 3 4 5 6 7 8
—3 0‘51
—2 d3, a5,
—1 11 T2 dsy
—0 doy doa dos
1 dy, dya dia di Cis Cie Ci7 Cus
2 dl 1 = dl: 24 025 Clo C” 28
3 day daa diy dag Cis Cas Car Cas
4 dgy dey dqa ™ Css Cie Ca Cas
5 day dga dpa 54 Ces 58 Csr 68
6 dey dea dea dg, Con Ces Cez Cos
7 dn dy, dy dag Crs Cze 77 Crs
8 dg, = dga dg4 Cas Ces Cyar 8
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in the labor market in 1970 and were excluded from the sample
as their income was below the exemption level.

The analysis of the differences in frequency by income class
and between the sample containing all of the individuals and that
containing only the same individuals, nevertheless reveals an ex-
cessive difference among the first classes which diminishes until
becoming practically insignificant in the eighth class.

These differences, however, encompass the two phenomena
which we wish to distinguish, in other words, part of the difference
results from the entrance of new individuals into the labor market
during the period covered by the analysis, and the other is due to
entrance of individuals who were already in the labor market in
1970, but who were excluded from the sample as they received income
below the exemption limit.

By virtue of the hypothesis that the origin of four low classes
would be sufficient to detect the origin of the individuals excluded
from the sample (but who were already in the labor market), the
differences among the frequencies of the samples for classes 5, 6, and
7, and 8 will be considered as representative of the individuals who
entered the labor market during the period.

These differences, divided by the frequencies of the sample con-
taining all of the individuals, gives us the percentage of entrance
to the labor market which we will call PIM. This variable takes
on the values 14.49,, 9.289,, 8.25%, and 6.879%, for the fifth, sixth,
seventh, and eighth classes, respectively.

It remains for us to estimate the percentages of those who en-
tered the market in the first classes. However, in order to obtain
these values, we must first develop a methodology which allows us to
estimate the percentage of the individuals who were among the
first four income classes in 1975 and who originated in lower classes.
Once these percentages are obtained, we will then be able to estimate
the percentages of persons having entered the labor market by re-
sidual.

The difficulty in making this estimate is that, contrary to what
occurred in Section 4, we do not have the exact number of persons
having originated in the lower income classes, because now the
difference between the samples encompasses not only those who
originated in the lower classes, but also those new participants in
the labor market. In order to isolate the two phenomena, we have
at our disposal only the probabilities of origin of the lower classes,
included in the matrix of relative origin, estimated in Section 3.
Thus, these probabilities take on a critical role in our methodology,
and consequently require an analysis of greater depth.

53



This measure of greater care is necessary due to the fact that,
in our analysis, we have worked with a sample which may be consi-
dered a representative of the tail of a Pareto distribution. The
observed patterns of behavior refer to the highest income strata. In
attempting to extrapolate for the low limit of the distribution the
observed patterns of mobility in our sample, we risk committing an
error, since, as we know, the income distributions have diverse pro-
files in the interval corresponding to low income groups.

When working with observations referring to the tail of the
Pareto distribution, i.e. with a sample in which the income level is
relatively high, the frequencies, by income class, tend to decrease
to the extent that we move towards the high strata. This phenome-
non makes the positive percentages of mobility, measured by the
matrix of transition, substantially smaller than the corresponding
inferior percentages of origin, measured by the matrix of origin,
i.e. if N individuals move from class i to class j, in the period
under consideration, the element q; in the matrix of transition

would be defined as —%‘1—, while element c,; of the matrix of origin
!

would be defined as % Thus, as that N, > N, we will obtain
)
a; < Cy.

This discrepancy between the two measures of mobility tends
to decrease when it approximates the median of the distribution
which, in the case of the income distribution, is located at the
lower income levels. The reason [or this reduction is the smaller
difference between the frequencies among successive income classes.

Similarly, upon considering an income distribution by deci-
les, we observe that, in the interval corresponding to the distribution
tuil, the average earnings of the deciles tend to increase cxponen-
tially. In the interval corresponding to the median, the rate of
growth of the average earnings between the deciles is practically
constant. This is evidence of the fact that the observations refer to
a segment near the distribution median.

In the study entitled, Distribui¢cio da renda e desenvolvimento
econémico, Langoni 2! presents the average earnings by deciles, {rom
an income distribution obtained from census data.

Table 16 shows the results obtained by Langoni and the third
column wich was calculated by us.

21 Langoni (1973), p. 21, Table Ll.
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Table 16

Rates of Growth of Average Income by Deciles

Average Income in

Decile 1970 Cruzeiros Rate of Growth
monthily of Income

10— 32,60

10 57,86 76,9
10 84,65 16,3
10 107,41 26,9
10 141,54 31,7
10 173,87 22,8
10 203,23 16,8
10 280,59 38,1
10 426,89 52,1
10+ 1.309,87 206,8

SOURCE: Langoni (1973), p. 21, Table I.1.

As may be observed, the rates of growth of average incomes
among deciles stabilize between the fourth and the seventh decile. In
this interval, average income is 100 cruzeiros to 200 cruzeiros per
month, cotresponding to 1,300 to 2,600 cruzeiros per year. This value
shows that within the classes taken into consideration in this analysis,
the frequencies by income class should stabilize below the lower
limit of our sample, in other words, the percentages of transition
approximate the percentages of origin only for the first classes.

Thus, only in the low limit of our distribution N, approximates
N; and therefore, a,; in the matrix of transition approximates ¢;;
in the matrix of origin.

Our objective is to estimate a triangle, as described below:

d3,

ds ds,

dy, dia dis

doy doa doa do,
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This measure of greater care is necessary due to the fact that,
in our analysis, we have worked with a sample which may be consi-
dered a representative of the tail of a Pareto distribution. The
observed patterns of behavior refer to the highest income strata. In
attempting to extrapolate for the low limit of the distribution the
observed patterns of mobility in our sample, we risk committing an
error, since, as we know, the income distributions have diverse pro-
files in the interval corresponding to low income groups.

When working with observations referring to the tail of the
Pareto distribution, i.e. with a sample in which the income level is
relatively high, the frequencies, by income class, tend to decrease
to the extent that we move towards the high strata. This phenome-
non makes the positive percentages of mobility, measured by the
matrix of transition, substantially smaller than the corresponding
inferior percentages ol origin, measured by the matrix of origin,
i.e. if Ny individuals move from class i to class f, in the period
under consideration, the element @; in the matrix of transition

would be defined as %, while element ¢;; of the matrix of origin
]

would be defined as %— Thus, as that Ny > N, we will obtain
b}

ay < cy

This discrepancy between the two measures of mobility tends
to decrease when it approximates the median of the distribution
which, in the case of the income distribution, is located at the
lower income levels. The reason for this reduction is the smaller
difference between the frequencies among successive income classes.

Similarly, upon considering an income distribution by deci-
les, we observe that, in the interval corresponding to the distribution
tail, the average earnings of the deciles tend to increase exponen-
tially. In the interval corresponding to the median, the rate of
growth of the average earnings between the deciles is practically
constant. This is evidence of the fact that the observations refer to
a segment near the distribution median.

In the study entitled, Distribui¢do da renda e desenvolvimento
econdmico, Langoni 2! presents the average carnings by deciles, from
an income distribution obtained from census data.

Table 16 shows the results obtained by Langoni and the third
column wich was calculated by us.

21 Langoni (1973), p. 21, Table LI.
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Table 16

Rates of Growth of Average Income by Deciles

Average Income in

Decile 1970 Cruzeiros Rute of Growth
monthly of Income

10— 32,60

10 57,86 76,9
10 84,65 16,3
10 107,41 26.9
10 141,54 31,7
10 173,87 22,8
10 203,23 16,8
10 250,59 38,1
10 426,80 52,1
10+ 1.300,87 206,8

SOURCE: Langoni (1073), p. 21, Table I.1.

As may be observed, the rates of growth of average incomes
among deciles stabilize between the fourth and the seventh decile. In
this interval, average income is 100 cruzeiros to 200 cruzeiros per
month, corresponding to 1,300 to 2,600 cruzeiros per year. This value
shows that within the classes taken into consideration in this analysis,
the frequencies by income class should stabilize below the lower
limit of our sample, in other words, the percentages of transition
approximate the percentages of origin only for the first classes.

Thus, only in the low limit of our distribution N; approximates
N; and therefore, a; in the matrix of transition approximates c;;
in the matrix of origin.

Our objective is to estimate a triangle, as described below:

dsy

ds ds,

di dia di;

do, daa doa dos
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The three elements framed by the rectangle at the base of the
triangle, i.e. elements dg», dy3, and dyy may be estimated based on
the information contained in the original matrix of origin, since
it refers to the superior extremity of the tail of the Pareto distribu-
tion. Furthermore, the great stablllty of elements ¢; in the matrix
of origin fori = j — 2,i = j — 3, and i = j — 4 suggest that the
values of these diagonals should be adopted as probabilities of origin
of two, three and four lower classes. Thus, we took the average of the
values of corresponding the diagonals and estimated the values dg,,
dgs, and dyy,. However, the elements of the vertical cathetus of the
triangle d;,, dj3,, and d;, refer to the individuals who, in the first
income class in 1975, originated in even lower income classes. The-
refore, the extrapolation of the behavior patterns of these individuals
in effect for the tail of the distribution does not seem to be adequate.
Thus, for the purposes of this estimation, we took the information
from the first line of the matrix of transition (Table 8).23

As we stated previously, at the low income levels (i.e. near
the distribution median) the percentages of mobility measured by
the matrix of origin should approximate those estimated with the
transition matrix. For this reason, we took elements a,3, a4 and a,;
of the matrix of transition as the estimators of the elements d;,
d; and d; of the triangle to be coupled to the matrix of origin,
since those elements represent probabilities of two, three and four
positive jumps.

‘We thus formed the following triangle:

0,01

004  ds

012 dp  dy

doy 0,8 009 004

where the values dy,, d;,, d;, and dy, still need to be estimated.

We know that elements d;,, d;,, dj, and do, of the triangle

(i.e. the elements of the hypotenuse) are the probabilities of origin

28 Even considering the elements of the first line of the matrix of transition,
we are still extrapolating for classes 0, —1, —2, and —3 the mobility patterns
of class 1 which, as we know, corresponds to level of 3.75 minimum wages.
To the extent that these individuals have a level of skill superior to that of
the individuals from lower classcs, the evidence regarding the format of the
income age profiles, by level of skill, suggest that perhaps we are overestimating
the degree of mobility, since the profiles usually increase more slowly the lower
the educational level. This is, however, the only information we have available.
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from four inferior classes. We have two estimates from these ele-
ments, one from the transition matrix (d;,) and the other from the
origin matrix (do,) . We estimated the values d;, and dy; by inter-
polation, resulting in the values 0.02 for «, and 0.33 for d,. The
interpolation was used because, to the extent that we shift from
dos to dj, we leave the tail of the distribution to penetrate the
interval corresponding to the low incomes.

Element d;. of the triangle, similarly, was estimated by the
average between the elements d; and d,, of the triangle which
correspond to the elements a;4 of the transition and origin matrices,
respectively. This procedure gave us a value of 0.07.

Element d;, remains to be estimated. For this purpose, we took
the values a;, of the matrices of transition and origin for Tables
8 and 10 and we calculated the average, which resulted in the value
0.33.

Using this methodology, the complete triangle would be:

0,01

0,04 0,02

0,12 0,07 0,03

0,33 0,18 0,09 0,04
0,50 0,27 0,12 0,04

Upon incorporating this triangle to the matrix of origin, we
must adjust the elements of the first four columns so that they
continue to sum 1.

The expanded matrix of origin appears in Table 17.

5.2 — The expanded matrix of relative origin

Table 17 shows the expanded matrix of relative origin, following
the adjustments imposed by the incorporation of the triangle cor-
responding to the lower origin of the first four classes.

As may be observed, the percentages of inferior origin (positive
mobility) are significantly greater than those of superior origin.
These results, since they refer to the same phenomenon previously
analyzed by the matrix of transition, are extremely important, since
they show that the small percentages of positive mobility observed 2+
are basically the result of the manner in which the matrix is cons-
tructed, given the growth of the frequencies which are usually
observed by income class, as we move in the direction of the higher

24 See Table 13.
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Table 17

Expanded Malrix of Relative Origin

Income Income Classes — 1975
Clzuists
R o1 02 03 €4 05 06 07 08
—3 0,01
—2 004 0,02
=] 012 007 0,03
0 033 018 000 0,04
1 0205 0256 0,16 008 004 002 001 0,01
2 0,155 0300 028 016 008 004 003 0,02
3 0035 0,131 029 030 017 008 005 0,03
4 0010 0029 0,11 030 031 018 0,00 0,05
5 0,005 0007 003 010 028 032 0,19 0,09
6 001 002 008 026 031 0,16
7 002 008 023 0,24
8 001 0,02 009 0,40
Low 05 052 05 058 060 0064 068 0,60
Origin
High 021 017 015 0712 0111 0,10 0,00
Origin

income strata, The percentages of mobility in the matrix of tran-
sition refer to the classes of origin, while in the matrix of origin,
they are related to the classes of destination.

Based on the expanded matrix of relative origin, the following
statistics were calculated:

1. Stable Origin
SO = d“, for i = f
2. High Origin
SO = 2 dq
i>7

This measure gives us the total probability that the individuals
of class j in 1975 originated in income classes superior to j in 1970.
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3. Low Origin

LO= 3 d;
< J
This measure gives us the total probability that the individuals
of class in 1975 were from classcs inferior to j in 1970.

4. Average Ascending Origin
] i<y

i<
This measure shows the average number of classes that the
individuals of class j in 1975 reached since 1970.

5. Average Descending Origin

ADO=(2 d,',' [i'—'.ﬂ) + = d.‘,‘
> i>j
This measure shows the average number of classes that the
individuals of class j in 1975 descended to since 1970.

6. Expected Jump
EJ = 5 d; (5 —1)

This statistic shows how many classes it is expected that indi-
viduals from class j had to jump in 1975, from their 1970 origin
in order to reach j.

The results summarized by statistics presented here, contained
in Table 18, merit comment. As may be observed, the percentages
of low origin are substantially greater than those percentages of
high origin. This means that the majority of individuals compris-
ing the diverse 1975 income classes originated in lower income classes.
This fact is reflected in the statistic which we call the expected
jump, which is positive for all income classes.

This result complements and clarifies the results obtained in
Table 14, when we found the expected jump statistic with negative
values [or all income classcs.

The apparent contradiction in the results is a phenomenon cha-
racteristic of the dynamic processes which are even compatible with
the long-run stability of distribution. This phenomenon results from
the fact that the percentages of positive mobility corresponding to
the classes of origin in the matrix of transition are smaller than the
corresponding percentages of low origin, which are related to the
destination classes in the matrix of origin.
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Table 18

Statistics of Relative Mobility 11
Summary of the Statistics Obtained Using the
Expanded Matrix of Relative Origin

Income

Classes SE S0 10 AAO ADO EJ
1 0,30 0,21 0,50 1,46 1,31 +0,46
2 0,30 0,17 0,52 1,74 1,24 +0,70
3 0,29 0,15 0,56 1,77 1,33 +0,79
4 0,30 0,12 0,58 1,76 1,17 +0,38
5 0,28 0,11 0,60 1,75 1,36 +0,90
6 0,26 0,10 0,64 1,84 1,20 +1,06
7 0,23 0,09 0,68 2,01 1,00 +1,26
S 0,40 0,00 0,60 2,28 +1,37

5.3 — Labor absorption by income classes

The analysis which we have conducted until this point deals with
the expansion qf the intersection sample of the years 1970 and 1975,
aiming to incorporate the individuals who had been excluded for
not attaining the exemption level.

As a sub-product of the methodology, it was also possible to
identify the distribution, by income class, of the individuals who
entered the labor market during the period covered by the analysis.
We had the PME statistic (Percentages of Market Entries) for
classes 8, 7, 6, and 5. This statistic for classes 4, 3, 2, and 1 remains
to be estimated.

The sum of these four lines of the triangle which was incorpo-
rated into the matrix is 0.50, 0.27, 0.12, 0.04 for the first, second,
third and fourth classes, respectively.

‘We should therefore estimate the frequencies effective in 1975
based on the absolute frequencies of these classes in the sample
containing the same individuals. By effective [requency, we mean
all the individuals who belonged to classes 1, 2, 3, and 4 in 1975,
including those who, in the sample of the same individuals, were
excluded for having been below the exemption level in 1970, but
who were in the labor market in 1970.

This estimate was made with the following two calculations:

7% 75
F=F -+ (- Z dg) for each j.
B My i<o
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where

75

F = Elfective frequency of class j in 1975

E;

75

F = Frequency of class j in 1975 in the samplc containing
L the same individuals (Column B of Table 2 in the sta-

tistical annex) .

Table 19 shows the results of these estimates.

Since the estimates of the effective [requencies for 1975 (Co-
lumn C in Table 19), we may calculate the number of individuals
who should have entered the labor market for the first four income
classes by simply subtracting the effective frequencies from the ab-
solute [requencies [rom the sample containing all of the individuals.
This result is in Column D of Table 19. With this information, we
may obtain the PME statistic (Percentage of Market Entries) for
the first classes, whose result is found in Column E,

Table 19

Percentage of Market Entries: Methodological Example

Absolute Absolute Effective
Frequencies TIrequencies I'requencies
in the in the 1975 = Individuals PME
Income Sample Sample ColumnB of Who Entered Statistic
Classes Containing Containing this Table the Labor PME=(D):(A)
All the same  Divided by Market
Individuals Individuals (1— =d;for

1<0
(A) B) ©) (D)=(A)-(C) (&)
1 1.043.496 398. 527 797.054 246.442 23,6
2 699.338 390.490 534.917 164.42L 23,5
3 431.749 301.997 343.178 88.571L 20,5
4 248.403 196.866 205.068 43.335 17,4

SOURCE: Table 1 of the Statiatical Annex.
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The PME statistic for the eight classes appears in the table
below:

Table 20

Percentage of Enlries

Income Classes PME

23,6
23,5
20,5
17,40
14,40
9,28
8,25
6,87

OO W -

We can thus calculte the frequency distribution by income
class for the individuals having recently entered the labor market.
The results are presented in Table 21.

Since information regarding the individual incomes of these
new workers is not available to us, this table does not allow for a

Table 21

The Distribution of Income: New Workers

Individuals Who

Income Classes Entered the Labor Relative
1975 Market During the Fiequency
Period Covered by (%)
the Analysis
A)
1 246.442 43,41
2 164.421 28,96
3 88.508 15,50
4 43.222 7,61
5 18.107 3,19
6 4.826 0,85
7 1.498 0,26
8 637 0,11
Total 567.661

S8OURCE: Table 10 (first four linca, Column A); and Table 1 of the Statiatical Annex.
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more in-depth study on the income distribution of this segment of
the labor force. However, it would doubtlessly be worthwhile that
in future studies a disaggregated analysis be conducted of the dis-
tribution of the new participants, even for occupational categories.
This would certainly complecment the evidence on the effects of
the unbalanced growth of the labor market on the distribution of
real income in Brazil, during recent years.

6 — Final coments

The central objective of this study was to the provide empirical
evidence of a phenomenon which is frequently cited in studies on
income distribution, but which is rarely measured: inter-income
class mobility.

Due to the essentially dynamic characteristics of economic de-
velopment, its positive effects are usually underestimated when ana-
lyzed in a statistical comparison of two distinct moments in time.

With the income tax data, we were able to select samples for
1970 and 1975 which were compatible with the demands of the
construction of mobility matrices, such matrices being the adequate
instrument for the analysis of income distribution in a dynamic
context.

The concentration of income which usually occurs in the initial
stages of the development process may create social tension among
the classes which have as yet to benefit from development, and the
probability that such tension arises, as well as the time period ne-
cessary to its emergence, are inversely proportional, among other
factors, to the society’s degree of mobility.

Hirschman (1973) in analyzing this phenomenon, gave the name
“tunnel effect” to the fact that individuals, although not benefiting
from development in its initial stages, receive utility gains resulting
from the positive future expectations. The analogy he established
uses the image of a tunnel during a traffic jam in which individuals
in the left lane, although their vehicles are immobilized, are pleased
to see that the right lane is moving. This increase in satisfaction is
resultant of the expectation that their automobiles will soon begin to
move as well.

In social terms, a high degree of mobility among income classes
would cause this same type of expectation among the lowest income
groups, thus allowing for a socially peaceful coexistence with the
transitory increase in relative inequality.

The phenomenon of inequality with mobility helps to explain
why certain societies undergo the transformations inherent to eco-
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nomic development with a reasonable degree of social and political
stability, while in others this has not been possible.

Mobility among income classes is a determinant of income dis-
tribution. In relative terms, it allowed for a fairly precise visualiza-
tion of the income distribution transformation processes overtime
in the Brazilian economy. Traditional analysis, with their synthetic
measures of inequality, provide little evidence of the constant gains
and losses of position, in relative terms, which result in the adjust-
ment processes of the market forces in a dynamic context.

In creating opportunities of upward income mobility, economic
development allows increasing percentages of individuals from lower
income classes to appear in the higher classes. This observation is
evident in the expanded matrix of origin.

Likewise, in the matrix of transition, a loss in the relative po-
sition of some individuals in various income groups is observerd
as well,

Taken together, these phenomena project the idea of ambiguity
which usually arises when one attempts to judge the losses or gains of
social well-being based on the statistic measures of inequality. Since
the composition of income classes is altered over time, the fact that
the decile of the highest income increases its relative share does not
necessarily mean that the same portion of the population, i.e., the
same group of individuals took possession of a large portion of the
national income.

As may be observed in the expanded matrix of origin, 609, of
the individuals who comprised the fifth income class in 1975
(Cr$ 14,286 to Cr§ 21,168 per month) came from lower classes,
while 319, came from the fourth class (Cr§ 9,461 to Cr$ 14,286
per month), 179, from the third (Cr$ 6,506 to Cr$ 9,461 per month),
8%, from the second (Cr$ 4,391 to Cr$ 6,506 per month) and 4%,
from the first (Cr§ 2,963 to Cr§ 4,391 per month). These shares
of lower income class origin increase up to the sixth class when they
reach 689,

The natural conclusion is that it is more important to maintain
open the channels of social mobility — which is only possible
maintaining high rates of income growth — than to permanently
control Gini indices or other conventional measures of income ine-
quality.

1f to the mobility aspects is added the problem of the absorption
of new entrants in the labor market it is clear that only through
continuous and accelerating growth will be possible to assure job
creation which is, in the last instance, one the main determinants
of future income distribution. -
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Statistical annex

Table 1

Absolute Frequencies by Income Classes — 1970 *

Sample With the

Sample With the

Income Sample \Vith Same Same
Classes All Individuals Individuals Individuals
) )

1 868.967 448.021 613.954
2 582.724 428.729 472.114
3 338.946 283.310 293.613
4 191.784 167.551 170.636
5 94.181 83.934 84.900
6 39.985 35.829 36.132
7 15.078 13.418 13.494
8 8.136 7.177 7.224

SOURCE: Serpro/IRPF.

*Although they refor to tho same year nnd the sample with tbe same individuals, columnas a)
and (2), present different valuca hecauso the intersection samples 1970-1975 encompass different

individuals, depending on the i

under

Table 2

leration. According to the concept of
absolute equwnlcnce the lower limit of the 1975 income clanscs is lower, and for this reason, tho
intcracction sample is larger. Thus, the data in Colutan (1) were utilized to cxpand tho matrix
of absolute transition, and the data fiom Column (2) to expand the matriz of relative transition.

Absolute Frequencies by Income Classes — 1975

Sample With

Income Classes*

All Individuals

Sample With the
Same Individuals

(A) (B)
1 1.043. 496 398. 527
2 699. 338 390.490
3 431.749 301.997
4 248.403 196.866
5 125.745 107.606
6 2.008 47.178
7 18.163 16.663
8 9.281 §.643

SOURCE: Serpro/IRPF.

*Income classes defined nccording to the ccnocpt of relative equivalence.
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Monetary policy in the context of price
indexation: the Brazilian case *

Carlos Alberto Reis Queiroz **

In the 1930°s, when widespread unemployment was
the economic malaise threatening the foundation of
free society, professor John Maynard Keynes, of King'’s
College, prescribed fiscal activism as a cure. Now, in
the 1970's rampant inflation is seen by some to
threaten the viability of free society. Professor Milton
Friedman, of the University of Chicago, has prescribed
indexation as an effective expedient to prescrve free
society. (Yang, Jai-Hoom, The Case for and Against
Indexation: An Attempt at Perspective. Federal Reserve
Bank of St. Louis Review, October 1974, p. 2).

1 — Preliminary considerations

In 1974, Professor Milton Friedman of the University of Chicago,
wrote an article entitled “Using Escalators to Help Fight Inflation”
for Fortune magazine. ! And just after wards another article published
by the American Enterprise Institute for Public Policy Research 2

Editor’s note: Translation not revised by the author.
® Originally published in Revista Brasilcira de Economia, vol. 34, n.° 2, April/
June, 1980.

*¢ Department of Economics at the University of the State of Rio de Janeiro
(UFR]) and the Brazilian Central Bank.

1 Friedman, 1974a.
2  Friedman, 1974b.
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where he advocated the use of monetary correction as a means to
avoid, if not diminish, the transitory recessive phase caused by
restrictive economic policy to combat inflation.

The hypothesis formulated by Friedman in these two articles
is that in an indexed economic system, the adverse collateral effects
of restrictive monetary policy are reduced.

Friedman's hypothesis is based upon several of his previous
studies, 3 which suggest that there exists a short-run conflict between
inflation and unemployment as a consequence of the divergence
between the inflation rate expected by the economic agents (on
which they base their decisions) and the inflation rate which
actually occurs. Such hypothesis developed in the studies by Friedman

have come to incorporate what is known as the modern quantitative
theory of money. !

Modern monetarism suggests that, since the expected inflation
rate does not coincide with the inflation rate that actually occurs
due to errors, the short-run cffects of a given monetary policy will
be felt, at least partially, in quantity adjustments (rate of growth
of the real product) and subsequently in price adjustments (inflation
rate). In the long-run, however, once the errors are perceived and
corrected, the price variation absorbs the total effect of the monetary
policy and real output returns to its potential value. In other words,
the economy would function at the level given by the desired use
of the economy’s real resources.

Based on the cxchange equation MV = PX, this theoretical
proposition may be described, to the extreme, as an indication that
in the short-run, the elasticity of the rate of growth of the real
product in relation to the rate of growth of money stock is unitary
— e (X,M) = 1 —, while the elasucxty of the rate of growth of
prices in relation to the money stock is null — ¢, (P,M) = 0.

Friedman's hypothesis is that monetary correction, in itself,
cannot neither increase nor decrease the inflation rate. The
only effect is can have is to approximate the short-run position
(generated by a given spending policy) with long-run behavior. In
contrast with that of the previous paragraph, this hypothesis affirms
that the elasticity of the rate of growth of real output in relation

to the rate of growth of the money stock is null — ¢(X,M) = 0 —,
and thc elasticity of the rate of growth of prices in relation to the
rate of growth of the money stock is unitary — ¢ (P,M) = 1.5

3 Friedman, 1968, p. 1-7.
4 Andcrsen, 1970; Laidler, 1975.
6 Anderson and Karnoski, 1972, p. 151.
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As an empirical consequence, the idea that the collateral effects
of monetary policy are abated in an indexed economy may be
interpreted as the hypothesis that monetary correction makes
expected inflation approach real inflation more rapidly. This would
correspond to the hypothesis that, adjustments occur more rapidly
on the shortrun Phillips curve towards the longrun position
(vertical Phillips curve) in an indexed economy. Thus, the adjust-
ment velocity of expected inflation to real inflation would be greater
in an indexed economy.® Another alternative, though not mutually
exclusive with regard to the first theory is that in a perfectly indexed
economy, it is senseless to speak of a short-run Phillips curve defined
for a specific value of the expected inflation variable. Since both
prices and wages are automatically corrected by monetary correction,
inflation will not provoke a change in relative prices, not even in
the short-run. In other words, the Phillips curve would be vertical
in a perfectly indexed economy, and there would be no need to
create expectations.

Thus, in principle, monetary correction would have two effects
on the price formation process. The first would render the short-run
Phillips curve more vertical, and the second would make the
adjustment process between the. expected rate of inflation and the
actual rate more rapid, i.e. the short-run Phillips curve would
adjust more rapidly to the long-run position.

2 — The Phillips curve and its empirical trend

Many theoretical and empirical research studies have been developed
on the endogenous process of the determination of the inflation
rate 7 based on the 1958 study by Phillips. ® Pioneer studies generally
presented the nominal wage variation rate as a function of the
unemployment rate, used as a proxy for excess demand in the labor
market, as indicated in equation (1)

W, =v+ 6 u 0))
where:
W, = rate of variation of the nominal wage, in period t¢.
u, =— the rate of unemploy‘ment in period t.

We subsequently attempted to include other explanatory varia-
bles, such as unemployment dispersion, price changes, labor union

¢  Lemgruber, 1977.
7 Phillips, 1958, p. 283-299.

8 For a complete rcview of thesc studics, sce Santomero and Scater, 1977 and
Lemgruber, 1974, p. 87-46.
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bargaining power and productivity, among others. A considerable
advance in the study of the Phillips curve resulted from the natural
unemployment rate hypothesis of Friedman and Phelps.® Based on
these contributions, one additional variable came to be used in the
specification of the original equation. This variable was to measure
the expected future inflation rate.

We=1y + 0 u -}- aP¢ ?

where:

P} = expected future inflation rate, formed in period t.

Prior to this specification, Samuelson and Solow used a Phillips
curve as an economic policy instrument, establishing a negative
correlation between inflation and the rate of unemployment. 1 They
believed that the inflation rate was adjusting to the excess demand
in the goods and services market. The rate of unemployment was
used as a (negative) index of excess demand, no longer in the
labor market but rather in the goods and services market. With
this procedure, economic authorities would be able to choose
between alternative points with different inflation and unemploy-
ment rates along the Phillips curve.

Another specification of the Phillips curve was reached with
Samuelson and Solow's consideration of the dependent variable, the
inflation rate. Now the dependent variable is the rate of inflation
rather than the nominal wage variation:

P, — v+ 6u + off ®3)
0 <0 a>0
where:
P, the real inflation rate;
I the expected future inflation rate, formed in period ¢.

Other authors then began to substitute the unemployment rate
variable by the real output gap to represent excess demand.!!
This procedure was adopted due to the lack of unemployment
statistics for some countries, and may be justified by Okun’s study. 12

0 Friedman, 1968, 1969; Phelps, 1976, p. 254-281, 1970, p. 1-26.
10 Samuelson and Solow, 1960, p. 177-194.

11  Lcmgruber, 1974,

12 Okun, 1962, p. 98-104.
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The equation was specified as follows: -

P, = y + 6(Log X¥ — Log X)) + aP} (1)
6 <0 a>0
Where:

X! _ the potential product in period t.
X, the real product in period &.

Equation (4) was utilized to test the accelerationist theory of
inflation 13 after we added the adaptive type process of expectdtion
formation. The test was conducted by estimating the equation” and
then by studying the magnitude of coefficient a. If the hypothesis
a = l'is not rejected, we must accept the accelerationist theory that
there is no long-run trade-off between the rate of price increases (or
nominal wages) and the rate of idleness (or the rate of unemploy-

ment). If hypothesis ¢ = 1 is rejected, however, the existence of a
long-run trade-off is accepted.
The consideration of the coefficient ¢ = 1 for the above-

mentioned test is based on the following transformation of
equation (4): ‘

P, — aP? = v + 6(Log X — Log X)) (5)

in other words, the real output gap is related to the difference
between the expected and the real inflation rate. When these rates
become equal, we have a vertical Phillips curve, i.e. the unemploy-
ment rate will be independent of the rate of inflation. If a is equal
to 1, we have:

0 =y + 6(Log X — Log X¢_,) (6)
Log X7 — Log X,_, = — Z @)

Observe that equation (7) indicates that when expected
inflation is equal to real inflation and a = 1, the economy's rate
of idleness is independent of the rate of inflation, being equal

to (— _;), corresponding to a natural rate of idleness, a la

Friedman. 14

18 Lemgruber, 1974.
14 Friedman, 1968, p. 2-17.
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3 — The choice of a model

As desaribed in the previous section the accelerationist theory has
been developed with a single equation representing the Phillips
curve.

With Brazilian data, we intend to test the hypothesis that
the introduction of an indexing system wotild influence the much
discussed conflict between inflation and unemployment. For this
purpose, the use of a single equation is not sufficient. A model
will have to provide more in{lonmation, especially with regard to
the effects of exogenous acts of the government on the economy.

Since there exists an immense number of models, the choice
must be made according to specific criteria; two in particular, are
of special importance. First, the chosen mocdel must be destined
to a specific use, in other words, there must be a research objective,
so as to minimize the number of variables to be used. This procedure
is doubtlessly preferable to using a general model, capable of dealing
with a wider variety of problems. Second, even with a well-defined
objective, it must be kept in mind that there are not only alternative
processes, but also alternative variables to be utilized. In these
conditions, only the empirical tests can provide the correct indication.

The model to be used in this study was developed by the
Research Deparument of the Federal Reserve Bank of St. Louis, and
we believe that it meets the above requirements since it is an
extremely simple working instrument.

4 — The short-run test

The main implication of the accelerationist theory is that in the
longrun, there is no conflict between inflation and unemployment,
although this trade-off does exist in the short-run by virtue of the
gap between real and expected inflation.

According to Friedman, the introduction of an indexing system
would isolate thc real sector of changes in the nominal sector of
the economic system. Thus, the economic agents feel that they are
protected from the distributive effects of the unexpected inflation.

An analysis of the St. Louis model will be useful for a better
understanding of the short-run situation:

DlLog Y, = aq 4 b, DLog M, 8)

D, = DLog ¥, — (Log X! — Log X,_,) (9)
DLOg P| = a + bl D‘ + Cq A‘ (10)
Dlog Y, = Dlog X, 4 DLlog P, a1
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where:

money
nominal expenditure -
demand pressure

price index --

real output

— future price expectation

PEYRRCIRS
I

_Within the model, the transmission occurs as follows: variations
in, the money stock (M) provoke variations in total expenses (Y).
the elasticity of total expenditures in relation to money stock being
- e (Y,M) =

As the model is recursive, variations in the money stock (M) are

transmitted to prices (P) through demand pressure (D), the price
elasticity in relation to moncy stock being — e (P,M) = bb,.

Equation (10) shows that two variables affect price formation
process: the demand pressure variable and the future price expec-
tation variable. The justification for the inclusion of the latter
variable in the price formation process in the short-run is that the
economic agents need to form expectations on future inflation in
order to make their decisions. Variations in these expectations lead
to short-run variations in prices.

The role played by the future price expectation variable in
the short-run price formation process- is the over-or under-estimation
of the effects of government spending policy. Let us assume that
inflation is expected to increase. sharply in the future. In this case,
prices .will incrcase in a greater proportion.than that which would
have been caused by monetary policy alone; in.other words, they
would increase by:

blbn + 31

Let us now assume that inflation is expected to decline in the
future. In this case, prlces should rise less than they had been only
affected by monetary policy, in other words:

bib, —

In the case of a perfectly indexed economy, the introduction
of the future price expectation variable in the short-run price
formation process is senseless when the economic agents feel protected
from the. distributive effects of unexpected inflation. This is due to
the fact that the prices are automatically corrected by the rhonetary
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correction instrument. Contracts are drawn in real terms, : with
clauses stipulating the automatic compensation of inflation. The
economic agents must then form expectations on inflation before

taking their decisions. In a situation of perfect indexation,- the rate
of inflation is irrelevant.

The test as to how monetary correction affects the short-run
conflict between inflation and unemployment consists of verifying
the magnitude and significance of the coefficient of the inflation

expectation variable and of the coefficient of the demand pressure
variable.

Thus, keeping the St. Louis model price equation in mind, it
may be said that, if at the same time, ¢, + b, = 1, ¢, = 0 and
b, = 0, the monetary variations will be directly transmitted to
prices without affecting real output. If at the same time, ¢; 4+ b, = 1,
¢,z 1and b, = 0, the monetary variations will be directly transmit-
ted to real output, without affecting prices.

In the second case, ¢; + b; = 1. In terms of the traditional
Phillips curve (in other words, a price equation which uses the
real output gap H, rather than demand pressure variable D,), thia
equals « = 1.15 Although there is a short-run conflict between

prices and unemployment, in this case the curve becomes vertical
and the trade-off disappears in the long-run.

The traditional test of the accelerationist theory is therefore
concerned with studying the existence of a long-run trade-off
between inflation and unemployment while the test which we have

just mentioned attempts to confirm the existence of a short-run
trade-off.

Thus, if the magnitude of the coefficient of the expectation
variable for the indexed period were statistically less than during
the non-indexed period, and if the magnitude of the coefficient of
the demand pressure variable were greater, this would be  an
indication that the expectations will begin to have less influence

in the shortrun price formation process and that the monetary
variations will increase in influence.

15 1t can be proved that the traditional Phillips curve equation
DLogP, = & — §H, + ad,
Where:

H, = the real output gap:
4
P

. = future inflation expectation;
= prices.

?
c?uals the price equation of the St. Louis model. Nevertheless, the interpretation
of the cocfficients will be different. See Queiroz, 1978.
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5.1 ~ The model for Brazil

The model used in this study was developed by the Federal Reserve
Bank of St. Louis. The original model was slightly modified,
however it conserves the recursivity that facilitated the use of the
ordinary least square technique in the estimation process.

All of the variables were treated as first order logarithmic
changes and with respect to the original model changes were made
due to lack of quartely data for certain variables. These variables are
the long and short-run interest rates and the rate of unemployment.
Therefore, the equations which use these variables were not estimated.

" The process of the formation of future inflation rate expectations
is another question to be examined. In the St. Louis model;-the
coefficients of the long-run nominal interest.rate equation are used
in the construction of the expectation variable. Another expectation
formation process had to be adopted due to the absence of this
equation in the specification of the model. Consequently, in the
expectation formation, we used Cagan’s adaptive method. !®

In the econometric part of this study, the procedure used was
the construction of expected inflation rate series for different values
of . The value which maximizes the coefficient of determination
of the estimated function was taken as the estimate of B. Thus,
various f adjustment coefficient (0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0)
were used to represent the future price expectation variable. 17

Several hypothesis were raised regarding the adjustment velocity
of the future inflation expectations. It may be proven that the
estimate thus obtained is of maximum likelihood. 18

16 The model of adaptive expectations onginates in the hypothesis that the
‘ecdnomic agents correct their errors, period by period. Given that P is the rate
of inflation, that the asterisk indicates the expected values, and the adjustment
coefficient, we may formulate the following model:

P~ P; = BPy=Pry), 0<B> 1
Pra P +B(P—y—P;y)

If the observed inflation rate P, is greater than the expected inflation rate
Pe,.,, the inflation expectation increases by the proportion B of the error
P,y — P*,., In the opposite case, the inflation expectation decreases in the
same proportion f as of the error. Sce Cagan, 1956.

17 Adjustment coefficient less than 0.4 were not considered, since it was deemed
a priort that, given the Brazilian inflationary experience, such a slow expectation
adjustment velocity would be senseless.

18 Ppastore, 1969, p. 106.
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The following equations constitute the model for the Brazilian
economy:

Dlog ¥, = a, + 3 mi DLog M,_, (12)
i=0
D, = DLog ¥, — (Log X[ — Log X,_,) (18)
DLOO Pt = + 2 dl Dg_‘ + C A' (14)
1=0 Y
A = % B0 —P)' DLlog Py, @5
DLog ¥, = DLog X, + DLog P, (16)
‘Where:
' Y = nominal expenditure;
M = money;
XF — potential output;
X = real output;
P = prices;
.4 = expectation of future inflation;
D = dem:mdApressure._

Equauon (14) was estimated with the Almon technique. 1* A
:pecxhcauon with a second degree polinomial was used, with lags
distributed over time of 2, 4, 6, and 8 periods. Since we are working
with small sample periods, we used the polinomial lag technique
in order to decrease the number of parameters to be estimated. 2

The difficulty in using the polinomial lag model is that the
polinomial degree and the extension of the lags must be specified
a priori. The criterion used in the choice of alternative specifications

was the magnitue of R2. Therefore, inthis.study, the specifications
which produce larger R? are considered to be preferable in' relation
to the others which produce higher residual variance or lower R2.2!

1%  Almon, 1965, p. 178-196.
2¢  Kelejian and Oates, 1974, p. 156.

" In the ordinary least square estimate, the ‘addition of an indepéndent
variable normally decreases the sum of the square of the residuals. Another
statistic, the residual variance, must bé computed in order to make the com-
parison among the equations with the same dependent - variable, but with
different indepéndent variables. The R2 statistic may decrease with the addition
of a variable to the eqguation, even when R2 increases. This is possible if the

variance of Y is not aftected by the independent variables. See Rao and \hller.
1971, p. 18-21.
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5.2 — Sample periods

Two sample periods were considered:

1. From the second quarter of 1957 (57.2) to the fourth
quarter of 1964 (64.4).

2.  From the second quarter of 1969 (69.2) to the fourth
quarter of 1976 (76.4).

Both periods have 31 observations. This division was made since
the period 57.2 to 64.4 is representative of an institutional period
characterized by the absence of monetary correction, and the period
69.2 to 76.4 representative of generalized use of indexation in the
Brazilian economy. The period 65.1 to 69.1 was not considered,
first because it was a transitional period from the indexed to the
non-indexed system and second, so as to establish a lag system in
the second period which does not use data from the first period.

5.3 -— The price equation

The test of the hypothesis (i.e., that in an indexed system the
conflict between inflation and unemployment is mitigated) is
developed on a price equation.

In the comparison between the rwo different periods, it is
expected that the coefficient of the future inflation expectation
variable is higher in the period without monetary inflation in
relation to the other. This means that in the first period, the
economic agents are forming price expectations which influences
future prices. In the second period, with monetary correction, the
coefficient of the future inflation expectation variable should be
less, indicating that in this period, the economic agents are protected
against inflation to the point of not being concerned with forming
expectations. These, logically, do not enter into the formation of
prices, hence the lower coefficient.

5.3.1 — Preliminary results
The price equation of our model is a follows. 22

Dlog P, = a + £ di D,_, + C, 4, a17)

=0

22 In the cconometric study, seasonal dummies are used.



where:

P = price index;
D = demand pressure, defined as follows:

D = DLog Y, — (Log XF — Log X,_,)

© - A = future inflation expectation, constructed according to:

n
4, = s (1 —p)! DLog P,_,_,
1=
where B is a coefficient which represents the adjustment velocity
of past inflation expectations.

Before presenting the results of the estimate of this complete
equation, we shall present the estimate. carried out without the
demand. pressure variable . (D). The objective of this {irst exercise
is to obtain information on the behavior of the coefficient of the
future inflation expectation variable in the price formation process.
The results appear in Tables 1 and 2.

The regressions were made by using the ordinary least squares
technique and indicate the logaritmic variation of the price index
as a function of the inflation expectation A for the following values
of f: 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 0.975. The values in parenthesis

are the ! statistic. R2? is the determination coefficient, adjusted by
degrees of freedom. SE is the standard error. DWW is the Durbin
Watson statistic. DF means degree of freedom and f is the coefficient
of the future inflation expectation adjustment.

The results show that in all cases, the estimated coefficient of
variable 4 is significantly different from zero at the 959, level.
These initial estimates are not capable of indentifying the best value
of the coefficient of expectation adjustment for each period. This
is due to the fact that in our results for the period 57.2-64.4, the

R%s vary between 0.45 and 0.49 for the different values of B, as
may be observed in Table 1. It may be observed in Table 2 that

for the period 69.2-76.4, the same occurs and the E?s take on
the value 0.18 for the various hypothesis regarding the value of f.
Therefore, it may not be concluded that for the indexed period
(69.2-76.4) the expected inflation adjustment velocity has increased
in relation to the non-indexed period, since it is not possible to
identify the best-f value ‘for cach period, as was éstimated.

With regard to the behavior of the coefficient of the expectation
variable, for each .value of f the c coefficient is always higher for
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the non-indexed period (57.2-64.4). This means that the elasticity
of the future inflation rate is always higher for the non-indexed
period, for any hypothesis made regarding the velocity of the
expectation adjustment (represented here by value fi).

It may be affirmed that the coelficient of the future inflation
expectation variable is greater for the period 57.2-64.4, in relation
to the behavior of the ¢ coefficient in the two periods. However,
the appropriate test must be conducted in order to know if it is
statistically greater. This test will be conducted at the end of this
section.

In Table 3, we reproduced the best estimates of the St. Louis
model price equation made with the second degree polinomial for
the different values of f§ for both periods. The values in parenthesis
are the ¢ statistic. R? is the determination coefficient adjusted by
degrees of freedom. SE is the standard error. DIV is the Durbin
Watson statistic. DF means degrees of freedom and the values in
parenthesis after A4, is the coeflficient of future inflation expectation
adjustment fi.

The comparison of the econometric results between the two
periods shows that the lag of the demand pressure variable is greater
for the indexed period. It seems that indexation tends to increase
the lag as demand pressure (and therefore, monetary policy) affects
prices. The coefficient of the price expectation variable is systemati-
cally higher for the non-indexed period (57-2-64.4).

With regard to the f§ coefficient of the price expectation variable

adjustment, the value of K2 increases slightly as the value of f
increases in both periods and without monetary correction. Such
behavior does not suggest that there was an acceleration of expectation
adjustment in the indexed period.

The traditional Phillips curve,

Dlog P, = y — 6 H; + a 4, (18)
where:
P = price index;
H = real output gap;
4 = expected inflation rate,

cqual the price cquation of the St. Louis model,
Dlog Py = a 4+ dD, 4 cA, (19)
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Table 1

Price Equation
Period 57.2 — 64.4
Dlog P, = a 4+ dyDy, 4+ dsD, + d3Dy 4 ¢ A,

4= 2 B(l — f)' Dlog Prr_,

B=04n=13 B=05n=9 g=06n=8 B=07n=5 F=08Sn=4 B=09n=3 B=0975 n=2

C: 0,8727 0,8294 0,7043 0,7624 0,7302 0,6955 0,6667
(4,8001) (4,9425) (4,9335) (4,9215) (4,8346) (4,6872) 14,5375)
a 0,0482 0,0519 0,0551 0,057 0,0603 0,0623 0,0641
(2,3740) (2,6459) (2,8761) (3,0668) (3,2077) (3,3067) (3,3571)
D, —0,0198 —0,0231 —0,0262 —0,6291 —0,0314 —0,0329 —0,0334
(—0,9467) (—1,1048) (—1,2523) (—1,3788) (—1,4685) (— 1,5119) (—1,5008)
D, —0,0641 —0,0667 —0,0686 — 0,696 —0,00696 —0,0685 —0,0671
(—3,1628) (—3,2946) (—3,3834) (— 3,4180) (— 3,3884) (—2,2033) (—3,1825)
D, —0,0353 —0,0347 —0,0335 - 0,0317 —0,0293 —0,0266 — 0,024
(—1,7501) (—1,7259) (—1,6665) (— 1,5695) (—1,4379) (—1,2814) (—1,1572)
R 0,49 0,49 0,49 0,49 0,48 0,47 0,45
EP (3,04 0,04 0,04 0,c4 (,04 0,04 0,04
D 1,0 1,93 2,06 2,18 2,20 2,37 2,41

DF 26 26 26 26 26 26 %
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Table 2

Price Equation
Period 69.2 — 76.4
Dlog P, = a + d\D, + d.D. 4 d3Dy 4 ¢ A,

4= 2 B(l — B) DLog Prr_y

=04 n=13 =00 n=9 B=06n=8 g=0,7n=5 =08 n=4 B=09n=3 3=0975 n=2

C. 0,8596 0,7653 0,6981 0,6364 0,6042 0,5683 0,5444
(3,2015) (3,1893) (3,1833) (1,1817) (3,1830) (3,1848) (3,1867)
a 0,0036 0,080 0,0112 0,0137 0,0158 0,0177 0,0190
(0,2133) (0,5119) (0,7538) (0,9674) (1,1598) (1,3443) (1,4797)
D, 0,0086 0,0080 0,0089 0,0001 0,0092 0,0093 0,0094
(0,7366) (0,7494) (0,7639) (0,7775) (0,7887) (0,79614) (0,7992)
D, 0,01C6 0,0180 0,0108 0,0108 0,0107 0,0105 0,0103
, (0,9435) (0,9551) (0,9604) (0,9596) (0,9515) (0,9356) (0,9189)
Dy 0,0102 0,0101 0,0100 0,0008 0,0096 0,0094 0,0002
(0,9109) (0,9045) (0,8937) (C,8785) (0,8598) (0,8378) (0,8201)
R2 0,18 0,18 0,18 0,18 0,18 0,18 0,18
EP 0,02 0,02 0,02 0,02 0,02 0,02 0,02
D 1,89 1,85 1,90 1,94 1,98 2,01 2,04
br 2 2 % 26 2% 26 26




Table 3

Period §7.2/64.4

Period 00.2/70.4

2 .
Dlog P = 00114 + 02112 I Di-i + 00703 4, D log Py = 00352 + 02120 3 Di-i + 03781 4
o0 L
0,5764 26550 (3.7810) Bm=0.4 (1,5330) 2,3278) (1,0005) B<04
g2 og O (eS0 DW = 1.48 R-2 = 0,27 DWV = 173
EP = 0,03 DN = 23 EP = 002 DF = 23
2 a
Dlog Py = 00142 + 01068 = Dy-i -+ 00749 4, D Log Py = 00366 + 02112 ,-‘30 Di-y + 03488 4
-0 =
0,7435; 2,5103 (4.0070) B=05 (1,7810)  (2,3763) (1,1430) B=05
R-2 = 0,69 ( U J DWW = 1, R-2 = 0,28 DW = 178
EP = 0,03 DP = 23 2P = 0,02 DF = 23
2 8
D leg P = 00171 + 01830 = Di-i + 00780 4, D log Py = 00374 + 02106 Z Di-i + 032304 A
L ‘>
(00274)  (2.3710) (4,2800) 8=00 (1,0050)  (2,4289) (1.2283) B=00
R-2= 071 DW = 1,74 R-2 = 0,28 DW = 1,83
EP = 0,03 DF = 23 EP = 0,02 DF = 23
3 -]
D Log Py = 00054 + 0,1730 .::‘J Di-i + 00768 A D log Py = 00380 + 02102 _}.‘o Di-i + 03165 A,
5.3 im
(0,2091) 2,2560) (4,4478) B=07 (2,1059)  (2,4791) (1,3108) B=07
R-2 = 032 DIV = 189 R-2 = 0,20 DWW = 187
EP = 0,03 DF = 23 EP = 002 DF = 23
2 8
D log Py = 00222 + 0,1670 _:o Di-« + 0,6082 A, D Log P = 0,038 + 0,2100 ::D D i + 03048 A
- e
(1,2420)  (2,1877) (4.5338) B=0.8 (2,3853)  (2,5202) (1,3801) A=08
R-3= 0,72 DIV = 2,02 R-2 = 0,20 DW = 191
KP = 0,03 DF = 23 EP = 0,02 DF = 23
2 8
D log Pt = 00238 + 0,1068 ‘::o Di-i + 00520 Ay D log 't = 00301 + 02100 = I-; + 0,2044 A,
i =0
(1,3341)  (2,17535) 4,5518) B=09 (2,5733) 2,5733) (14631) B=09
R-1= 072 DYV = 2,13 n-2 = 0,30 DW = 195
EP = 0,03 DF = 23 EP = 002 DF = 23
2 ]
Dlog Pt = 00246 4 0,1703 '::n Di-i + 0,6305 A D loz Py = 0039 + 02100 X ny-; + 0,2850 A,
Te an0
(1,3736)  (2,2198) (4.5001) B=10 (2,7012)  (2,6139) (1,5348) B=1,0
R-2= 072 DW = 221 R-? e 031 nwv =) 1.9
EP = 0,03 DF = 23 EP = 0,02 DF = 23




where:

D, = Dlog ¥, — (Log X! — Log X,_,)

Y = total expenditure;
XF = potential output;
X = real output;

and the correspondence relations between the cockficients of the
two formulations is as follows:

g a
L
d
i P
s G
w2

The objective of this cconometric exercise is to analyze the
short-run trade-off between inflation and unemployment. The test
is based on the magnitude of ¢ 4 d, c, d. Tables 4, 5 and 6 present
these values for both the indexed and non-indexed periods, for
the different hypothesis on fi.

In order to guaranteec complete absence of conflict between
inflation and unemployment, we would have to find:

c4+d=1
c= 0
d 1.

Since thesc results are not confirmed in either period, we can-
not guarantee complete absence of the trade-off in the short-run
for either the non-indexed nor the non-indexed period.

It may be observed in Table 4 that the value of ¢ 4 d for the
period 57.2-64.4 is substantially higher (varying around 0.85) in
comparison with the period 69.2-76.4 (which varies around 0.55).
The magnitude of d does not vary much between the two periods,
as indicated in Table 6. Observe in Table 5 that the magnitude
of ¢ (which varied between 0.63 and 0.68 during the period
57.2-64.4) shows a significant decrease during the period 69.2-76.4,
varying between 0.28 and 0. 38.
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Table 4

Magnitude of ¢ 4 d

Period 57.2/64.4

Poriod 69.2/76.4

[}] Non-Indexed Indexed
0,4 0,88 0,59
0,3 0,87 0,56
0,6 0,56 0,54
0,7 0,85 0,53
0,8 0,84 0,51
0,9 0,82 0,50
1,0 0,80 0,49
Table 5
Magnitude of c
Period 57.2/64.4 TPeriod 69.2/76.4
[} ] Non-Indexed Indexed
0,4 0,67 0,38
0,5 0,67 0,35
0,6 0,68 0,33
0,7 0,68 0,31
0,8 0,67 0,30
0,9 0,63 0,29
1,0 0,63 0,28
Table 6
Magnitude of d
Period 57.2/64.4 Period 69.2/76.4
8 Non-Indexed Indexed
C,4 021 , 0,21
0,5 0,20 ¢,21
0,6 0,18 6,21
0,7 0,17 0,21
0,8 0,16 0,21
0,9 0,17 0,21
1,0 017 0,21
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This information scems to indicate that there was an improve-
ment in the sense that the elasticity of price variations in relation
to variations in moncy have increased, although we may not affirm
that during the indexed period, the shortrun trade-off ceased to
exist. In other words, monctary policy affected prices more than
oulput in the short-run. The interpretation of these results is based
on the hypothesis that the effect of monetary correction in nominal
contracts is the fact that the economic agents cease to be concerned
with the distributive cffects of unexpected variations in the inflation
ratc. Thus, ncither borrowers nor creditors are unforesccably harmed
or benefited, since contracts are drawn-up in real terms. Therefore,
they do not need to form expectations upon making the contracts.
Hence the value of ¢ should approximate zero, indicating that the
cxpectations do not influence the formation of prices.

5.3.2 — Complete specification — dAnother compavison

The existence of different lags for the pressure demand variable D,
was indicated by the use of the criteria for the choice of the best
equation for cach period, based .on value R2 The sample 57.2-64.4
presented a lag of two periods as the best and the sample of
69.2-76.4 presented a lag of eight periods.

The analysis and conclusions of the previous item are therefore
based on the comparison of the same cquation, although with
different specifications. We shall now present Table 7, 8, and 9
listing the values of ¢ 4+ d, ¢ and d for the two sample periods,
with identical specilications of the price equation.

With regard to the specification of the pricc equation, with a
lag of eight periods for the demanq pressure variable, the magnitude
of ¢ 4 d remains constant in the two periods and differs considerably
from 1. In reference to the valuc of ¢, the opposite occurs, in other
words, this value increases significantly during the period 69.2-76.4.
The value of d decreases for the same period. This information
leads us to the opposite conclusion, since ¢ +4- d takes on a fairly
small value for the indexed period, ¢ increases and d decreases.
Therc would thus be a worsening in the short-run trade-off between
inflation and unemployment.

In reference to the specification of the price equation with a
lag of two periods for the pressure demand variable, the magnitude
remains unaltered in both samples. The value of ¢ practically does
not change and the value of d decreases considerably. Nor was there

85



Table 7

Magnitude of ¢ 4 d

Period 57.2/64.4
Non-Indexed

Period 69.2/76.4

Indexed

B
n=8 n=2 n=8 n=2
0-4 0,59 0,88 0,59 0,89
0,5 0,60 0,87 0,55 0,80
0,6 0,60 0,86 0,54 0,75
0,7 0,61 0,84 0,53 0,70
0,8 0,61 0,84 0,51 0,67
0,9 0,60 0,82 0,50 0,64
1,0 0,59 0,80 0,49 0,62
Table 8
Magnitude of ¢
Period 57.2/64.4 Period 69.2/76.4
Non-Indexed Indexed
B
n=8 n=2 n=§ n=2
0.4 0,4 0,67 0,37 0,79
0,5 0,08 0,67 0,34 0,71
0,6 0,07 0,68 0,33 0,65
0,7 0,08 0,87 0,32 0,61
0,8 0,08 0,67 0,30 0,57
0,9 0,07 0,65 0,29 0,54
1,0 0,05 0,63 0,29 0.51

evidence here in favor of an improvement in the trade-off in the
shortrun for the period 69.2-76.4, since ¢ did not vary and d
decreased.

This said, we shall move on to the next two sections in search
of additional evidence for the conclusion that the trade-off in the
short-run improved during the period 69.2-76.4 in comparison with
the period 57.2-64.4.
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Table 9

Magnitude of d

Period 57.2/64.4 Period 69.2/76.4
Non-Indexed Indexed

8

n=8§ n=2 n=§ n=23
0,4 0,55 0,21 . 0,21 0,10
05 0,53 0,20 0,21 0,09
0,6 0,53 0,18 0,21 0,10
0,7 0,53 0,17 0,21 0,00
0,8 0,5} C,17 0,21 0,10
0,9 0,53 0,17 0,21 0,10
1,0 054 0,17 0,21 © 010

5.3.3 — An alternative specification of the price equation

The results of the regressions made for the price cquation with
the polinomial distribution show that the elasticity of the inflation
rate in relation to the inflation expectation is systematically higher
for the non-indexed period, in comparison with that obtained for
the indexed pcriod. This result is in full agreement with the
interpretations of the Friedman hypothesis regarding the effects of
monetary correction on the short-run conflict between inflation and
unemployment. Although the test which we are about to conduct
does not involve considerations on the lag between the demand
pressure variable (D) and the inflation rate, it is understood that
the extension of this lag provides us with some information on the
conflict between inflation and unemployment.

According to the model used, the smaller the lag, the more
rapidly the monetary policy adopted is transmitted to prices.
Furthemore, if the prices become more sensible to the variation
in the monctary rate of growth, less of this variation will be
transmitted to the real output. Thercfore, a longer lag structure
scems to be incompatible with the hypothesis of less conflict.

The results obtained with the specification of the price equation,
using the polinomial distribution, indicate that the lag structure
is always grecater during the indexcd period than during the non-
indexed period. -

In attempting to confirm these results, we worked with an
alternative specification, which will be explained below. However,
in order to justify it, we considered the following problem: if we
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wished to explain the variation of. dependent variable ¥, with lagged
variable X,_,, together with other [rec variables, the change X,_,
is considered to exercize an effect on variable Y, after a given
number of periods. The regression equation can be specified as
follows:

Y, = a, 4+ oy X¢—1 + ay Z, + =

T'he lag of the independent variable X,_; (which explains the
dependent variable Y¥,) may be obtained by estimating the equation
for various values of i and by considering the lag which produces
greater R* as empirically appropriate. 24

Following this model of punctual lags, the specification of the
pricc equation would be:

DLlog P, = a 4+ dD,_; + cA, (B)

where:
P = price index
D = demand pressure
A = future inflation expectation
f = coelficient of the expectation adjustment

In Table 10, we list the estimates obtained for the various
hyphotesis regarding the coelficient of expectation adjustment f,
for both periods.

The results obtained with this specilication ratify those gencrated
by the equations estimated with polinomial lags. The magnitude
of the coefficient of the price expectation variable 4, is systematically
higher during the non-indexed period. This is confirmed for all
of the hypothesis regarding the adjustment volocity f. With regard
to the lag between the demand pressurc variable and the inflation
rate, the same type of information is produced. It is indicated that
this lag was expanded durmg the indexed period.

Information on the size of the lag betwcen the inflation rate
and the demand pressure variable indicates that the variations in
the growth of money supply take more time to affect prices during
the indexed period than during the non-indexed period.

This results contradicts Friedman’s theory on indexation.
However, a more accurate examination of the role of indexation
in the economic system explains this empirical result. In the

23 Ruo and Miller, 1971.
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Table 10

Period 57.2,63.1

Period 09.2/70.4

D Log I = 00061 + 0,2343 D, + 0,6360 A, D log I = 00278 + 0,631 Di-g + 04728 A

(4,0249) (1,0747) B=04
R-2 = 0,66 DWW = 1,56 -2 = 031 DW = 1,75
EP = 0,03 DF = 25 EP = 0,02 DF = 25
D log PP, = 00083 + 0,23%0 /), 0,0091 A, D Lot Iy = + 0,1041 /) _g + 0,4328 A,

(4,1321) (1,7515) B=0.5
R-2 = 0,67 NIV = 1,69 R-2 = 0431 NIF = 1,80
EP = 0,03 DF = 25 EP = 0,02 DF = 95
D Log I’ = 0,5830 A, D Tog I = 00308 + 0,1641 Di-3 + 0,010 A

(4,1497) (1,8223) B=06
R-2 = 047 nwW = 181 -2 w05 DIV = 1,85
EP = 0,03 DI = 25 LP = 002 NS = 23
D log Pt = 00127 0,5580 A, D log I’ = 0,3828 .4,

(4,0068) (1,8877) B=07
R-2 = 0,07 DN = 1,00 1-2 = 037 NI = 1,89
EP = 0,03 DF = 25 EP = 002 DF = 25
Dlog I’y = 0,5314 A, D Log I = + 0.1663 Iy.5 4 0,364C .1

(3,0838) (1,9170) B=08
I-2 = 0,66 DW = 1,07 I-2 = 036 DY = 1M
EP = 003 DF = 25 El' = 0,02 DF = 25
Dlog I = 0,5011 ¢ D Log Iy = 00335 + 0,1680 1 .x + 0,3486 .1¢

(3,8198) (2.,0011) g=09
R-? = 0,05 DY = 2,01 R-2 = 037 N = 197
EP = 0,03 DF = 25 EP = 0,02 DF = 2§
D log Py = 0.4608 ¢ D Loz I’y = + 0,1074 .3 + 033 .4

(:1,0118) (2,0513) B=0.1
R-2 = 0,83 DWW = 201 R-2 = 037 DWW = 2,00
EP = 0,08 DV = 25 LP = 0,02 DF = 23




monetarist approach, changes in the money supply determine the
variations in total spending. These changes are subsequently allocated
among variations in real output and prices. Thus, the behavior of
an isolated market has no effect on the general price level, affecting
only relative prices. Monetary correction isolated the real sector of
the economy from purely monetary variations.

The question of indexation becomes more difficult, due to the
cffect of changes in relative prices on the price level and the difficulty
in measuring mere monetary variations. Therefore, changes in the
relative price structure may affect the calculation of the price index,
in other words, the monectary correction index would be affected
not only by purely monetary variations, but also by real changes.

Thus, although the use of monetary correction makes price
formation less dependent on inflation expectations, distortions in
an indexed economy may occur, widening the lag between the
variations in money supply and inflation, as the price index varies
with changes on the real side.

While indexation isolates the real sector from the effects of
monetary shocks, it may exacerbate the effects of real shocks. This
fact is not taken into consideration by authors such as Friedman,
who focus only upon monctary disturbances. For an economy subject
to both types of disturbances, this approach is set against the usual
remedy of complete indexation as the cure for uncertainty. On
the contrary, this analysis suggests an optimum degree of partial
indexation which will depend on the statistic structure of the
economy. The incentive for indexing would be relation to the
variability of the price level and not with the average rate of
change. 2

In synthesis, the results, both in the specification of the price
cquation with Almon lags and in the specilication with ordinary
least squares indicate that:

1. The cconomic agents use less future inflation expectation
in the process of determining the current inflation rate
during the indexed period than in the non-indexed period.
This effect tests the hypothesis that, even in the short-run,
there is no conflict between inflation and unecmployment
in a [ully indexed economy. In other words, it is senseless
to spcak of an absence of long-run conflict, since there
exists no conflict, even in the shortrun.

2. A grcater lag between demand pressure generated by
monetary policy (cxpansion or retraction of the rate of
growth of money supply) and the inflation rate is created

2§ Gray, J. .\, 1976, p. 221-236.
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during the indexed period. This effect confirms the fact
that incdexation according to a given index can provoke
distortions in the relative prices which may obstruct the
mechanisms of economic policy transmission, since the price
indices capture not only variations from the real sector
with random characteristics.

5.3.4 — The test of structural change

Estimates have been made for two distinct sample periods (that
of 57.2 10 64.4, and that of 69.2 to 76.4) with the objective of
making comparisons between the indexed and non-indexed period.
Thus, the following information was gencrated:

1. With regard to the demand pressurc variable:

a) the lag between the demand pressure variable and the
inflation rate is larger for the indexed period;

b) the magnitude of the cocfficient of the demand pressure
variable is practically the same for both periods.

2. 'With regard to the inflation expectation variable:

a)  the results obtained do not enhance the distinction between
the various alternatives of f§ adjustment cocfficients
attempted;

b) the magnitude of the coefficient of the future inflation
cxpectation variable is always higher for the non-indexed
period.

As mentioned in Section 1, the two effects of monetary correction
on the price formation process would be: an effect that would make
the short-run Phillips curve more vertical, and another effect
which would make the process of adjustment between the cxpected
inflation rate and the observed inflation rate more rapid, over
time. In other words, this would be a more rapid adjustment of
the short-run Phillips curve to the long-run position.

We have sought empirical support for the two possible effects
of monetary correction on the price formation process. The size of
the lags, of both the future inflation expectation variable and the
demand pressure variable would be connected to the effect which
would make the adjustment of the short-run Phillips curve to the
long-run position more rapid and the magnitude of the coefficients
of these variables to the effect that would make the short-run Phillips
curve vertical,
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With regard to the change in the size of the lags, nothing may
be concluded in relation to future inflation expectation variable,
but with relation to the demand pressure variable, the lag increased
just for the indexed period. The interpretation of this result was
presented previously in this section.

In reference to the magnitude of the coefficients, all that may
he said until now is that the coefficient of the inflation expectation
variable is less for the indexed period. Nevertheless, this information
is purely nunerical, and must be better qualified with a statistical
test. In this section, we shall be concerned with the application of
such a test. We shall now attempt 1o demonstrate that the coefficients
are not only numerically different between the two periods, but
that they are also statistically different.

Since we were previously concerned with the size of the lags,
we worked with polinomial distribution, ordinary least squares with
lags and adaptive cxpectation formations. Actually, the use of
different specifications for the price cquation, in terms of different
hehavioral hypothesis regarding lags, makes it unnecessary to compare
the magnitude of the cocfficients of the various variables between
the two periods. For this reason, we shall use the same specification
in this section, in terms of lags for both periods and for both
variables, since we are solely concerned with the magnitude of the
cocfficients.

The St. Louis model price equation differs from the traditional
version of the Phillips curve in that it includes the demand pressure
variable in its specification rather than the real output gap. The
objective of this modification is to make the model recursive.
Nevertheless, both versions of the price equation are equivalent.
The interpretation of the coefficients of the explanatory variables
is that it is different.

Since the Si. Louis model price equation has already been
estimated, and since it is given that the traditional Phillips curve
and the St. Louis model price equation, presented here, are
cquivalent, we will develop a test of structural change with the
specification of the traditional Phillips curve.

Our price equation for the test will have the following
specification:

Dlog P, = y 4+ = @H,_,_, + 3 w«DLog P,_,_,
1=1 i=0

where:

P — general price index;
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H = real output gap, defined as:
H, = Log X! — Log X,

XF= potential output;
X = real output.

Another modification introduced in this section is the formation
of the inflation expectation variable, for which we did not use the
adaptive method. The influence on prices of both the real output
gap and past prices are now measured with distributed polinomial
lags.

The test consists of the estimation of the price equation, using
data from both periods under consideration. The estimation of the
same equation is then made for the same period, although separative
dummies for the indexed period arc used.

Since we are attempting to examine the dilference between the
coefficients of the future inflation expcctation variable and not
the difference in the size of the lags, the same lag was used for
both the expectation variable and the gap variable. The two
equations to be estimated have the following specification:

n

DI.Og P, =Y + 'Eo 9, Hf_-l_‘ + ‘20 ay DLOg Pf_]_.l'
- |-

Dlog P, =y 4+ D, + =2 ¢ Hi_y-«+ = 6D, H_,_ +
1=0 i=0
+ X o; DLog Py, + X u}» D; Dlog P,_,_,
i=0 i=0
wherc:

H — the output gap, defined as:

H, = Log X% — Log X,_,,

where XF is the potential output and X is the real output;
P = the general price index;
D, = 0 [rom 57.2 to 64.4;
= 1 from 69.2 to 76.4.
Tables 11 and 12 present the results.
It will be observed that this result confirms the previous one,

i.e. the coefficient of the future inflation expectation variable is
lower for the period 69.2-76.4 (the indexed period).
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The variance analysis treatment may be extended to test the
contribution for the explanation of the variance of the dependent
variable (in the case of the inflation rate) by a subgroup of
independent variables (in the case of the separatist dummies
together). The test of the hypothesis that the coefficients of the
additional variables (dummies) are null together is conducted by
computing the following ratio which has an F distribution with
(k —r, n — k) degree of freedom. 23

L ata

=k
I
1=}
n—= Kk

wherc:

3 -

Y ¥ is the difference between the variance of the inflation
il rate in the regression without dummies and the variance
of inflation in the regression with dummies;

k — 7 is the number of dummies which were used. K is the
number of variables in the regression with dummies, and
r is the number of variables in the regression without

dummies;
n
9 . . . .
> e is the variance of the error of the regression with
i=1 dummies;

(n — k) are the degrees of freedom of the regression with dummies.
Thus, our F will be:

20400819,
3

45

The critical F 1s
F(3.45) = 2.86

Therefore, the dummies together are significant. It may now
he affirmed that, besides being numerically different, the coefficients

2% Johnsion, 1972, p. 143-146.
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Table 11

Price Equation
Period 57.2-61.4 69.2-76.4
Almon Lags — Second Degree

Without Restrictions

! ]
DLogP, = 00357 + X 0. H,.,-; + ‘21 aDlogPl,_,.;
i=0 =

g1 = 00176 ( 0,5288) a-1 = 0,2136 (2,1610)
02 = —0,0085 (—0,5309) a-2 = 0,1068 (1,9040)
0i~3 = —0,0265 (—2,1290) a3 = 0,0360 (0,738S)
04 = —0,0366 (—2,1980) a-q = 0,6011 (0,0202)
0—s = —0,0387 (—2,1150) - -y = 0,0022 (0,0414)
-0 = —0,0328 (—1,9410) ai—g = 0,0303 (0,8703)
0,-z = —0,0189 (—1,0380) . a-7z = 0,1123 (2,0170)
0,-s = —0,0029 (—0,0029) a-g = 0,2213 (2,1310)
0, = —0,1416 (—2,4082) : Za; = 0,7325 (3,6220)
DM = 4,12 ' DM = 3,56

2 = 0,50 P = (9,52) = 823

LP = 0,03 DF = 52

DIV = 1,96 SSR = 0,0538

of the free variables are also statistically different between the indexed
and the non-indexed periods. 3¢

This test has confirmed that the coefficient of the future inflation
cvpectnuon variable is less for the indexed period. Thus, the price
equation for the non-indexed period would be:

o

8 5
DLlog P, = 0,0050 — 0,587 X H,_i_ + 05185 X DLog P,_,_,
I |

and for the indexed period:

8 8
DLog P, = 0,0800 — 0,2914 ¥ H,*,_; + 0,1300 = DLog P,..,_;

=1 =1

These results do indicate that the coefficient of the future
inflation expectation variable is less for the indexed period.

26 Ip is important to note that the price cquation specifications utilized for
this statistical test are the same. The objective of the estimates made, besides
the possibility of conducting the statistical test, is to compare the magnitude
of ¢, in the two periods, for the samc specification of the price equation.
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Nevertheless, this is not sufficient to affirm that for the indexed
period, the effects of monetary policy have become completely
neutral in the shortrun. If the share of the inflation expectation
in the price formation process decreased, the share of the real
output gap (which, in this specification, substituted the St. Louis
model demand pressure variable) also decreased.

It was previously seen that the lag between the demand pressure
variable and the inflation rate has widened for the period with
monetary correction; it is now seen that the magnitude of this effect
decreased. This fact proves the importance of the selection of an
index for the correction of nominal contracts. The optimum index
would be that which reflects only monetary changes having occured
in the economy, and not real changes; and purged index. The search
for such an index is motive for additional rescarch.

Table 12

Price Equation
Period 57.2-64.9 69.2-76.4
Almon Lags — Second Degree

Without Restrictions

DlogP, = 0,0050 + 0,0764 D, + E & Hemy-i + Z A Dy Hyey=i +
(0,2651) (2,3386)

[ ] ]
+ '}'.'.l ai DLogP—;—; + VZ] o) Dy DLlogP,—,—;

0, = —0,0887 (—1,7360) a— = 0,0378 0,2917)
6i-2 = —0,0306 (—2,7240) a2 = 0,0079 (0,1099)
6i-3 = —0,0743 (— 38740) a3 = 0,0031 (—0,0584)
6,-« = —0,0898 (—3,4040) ai-¢ = 0,0046 (0,0795)
8i-s = —0,0672 (—0,0040) a—z = 00311 (0,:5420)
0ieg = —0,00665 (~—0,0330) a—e = 00764 (1,5450)
6~ = —0,0877 (—2,5200) a7 = 0,1405 (2,3510)
6i—s = —0,0707 (—1,6560) a-g = 0,2233 (1,0080)
r6; = —0,5857 (—3,4801) Sa; = 0,5185 (2,380)
6y = 0,1275 (1,46G0) aj—, = —0,0030 (—0,0115)
62 = 00882 (1,6800) al=n = —0,0109 (— 00784)
Bleq = ooasa (1,3840) al-a = —0 0214 (—0,1899)
0i—¢ = 00')97 (0,7340) al_y = -0,034.; (—0,2601
8i_s = 0,101 (0,3840) al—sg = —0,0502 (— oacsn)
o_s = —0,2613 (—0,0770) g = —0,0651 (—0,5708)
4.z = —0,0087 (—0,2070) al_; = —0,0804 (~0,6529)
6y = —0,0081 (—0,1070) al_g = —0,1128 (—0.9186)
z9 = 02914 ( 1.25680) Ta} = -—0,3908 (—(,9186)
R? = 0,66 F (16,45) = 5,33

PE = 0,03 DF = 45
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Our objective is to show that the monetary correction system
may diminish the short-run adverse effects of restrictive monetary
policy, however the correction should be made with the appropriate
index, calculated only in function of monectary changes.

6 — Conclusions

The purpose of this study was to test Friedman's hypothesis that
in an economic system with monetary correction the shortrun
conflict between inflation and unemployment is mitigated. This
hypothesis was tested as applied to the case of the Brazilian economy.

The use of monctary correction in an economic system evokes
a wide variety of questions, several of which are as follows:

1. Given that there is a progressively increasing opening of the
Brazilian economy to foreign markets, the use of a model
for an open economy could facilitate the study of the effect
of monetary correction on the economy's external and
internal equilibrium.

2. The introduction of monetary correction should create a
change in the distribution of income and the economy's
wealth.

3. More important than the previously mentioned problems
is the choice of an index to be used for the correction of
prices.

The purpose of this study is not, however, to broach all of the
questions related to the implementation of monetary correction
in a given economy. Our intention was to merely test Friedman's
hypothesis, and for this reason, other important aspects of indexation
were not examined.

In principle. two possible effects of indexation on the Phillips
curve were considered:

1. The acceleration of the process of formation of future
inflation expectations, if we consider this process to be a
function of past inflation rates. This effect would be
understood by the fact that economic agents are capable
of adjusting their expectations more rapidly, when in
possession of more information.

2. The generalized use of indexation clauses in nominal
contracts makes the economic agents feel protected against
the distributive effects of an unexpected variation in the
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inflation rate an unexpected variation in the inflation rate
and they therefore cease to utilize future inflation expec-
tations in the short-run price formation process. This would
be the equivalent of an absence of conflict between inflation
and unemployment in a situation of complete indexation,
even in the short-run. Thercfore, therec would be no
adjustment to a long-run position, since there is a complete
absence of monetary illusion.

The pioneer study by Phillips has fostered countless controversies
on the trade-off between inflation and unemployment. These
controversies have largely resulted in the consensus that, although the
conflict exists in the short-run, it disappears in the long-run as the
expected values converge on those actually observed.

Friedman argues, however, that monectary correction separates
the real from the nominal side, and thercfore monetary variations
have a direct effect on prices without effecting real output even
in the short-run. In other words, the money cffect would be neutral,
even in the short-run, with monetary correction.

In this study, we used the St. Louis model and data on the
Brazilian economy which, in 1965, adopted the use of monetary
correction. We separated two sample periods, the first corresponding
10 the pre-1965 period when monetary correction was not yet in
use, and the post-1965 period, when contracts with correction clauses
became generalized.

The St. Louis model price equation was then estimated for
both periods. The results indicated that the economic agents use
expectations of future inflation rates more during non-indexed
periods. This conclusion is taken from the information obtained
in the econometric exercise — information which indicates that the
coefficient of the expectation variable is always less during the
indexed period, as compared to the non-indexed period. This result
prevails for the various specifications attempted in the price equation
and for the various hypothesis on the adjustment of future inflation
expectations. Furthermore, in many of the results obtained, the ¢
coefficient of the inflation expectation variable is statistically
different from zero for the non-indexed period, but it is not for the
indexed period. This means that, according to these results, during
the indexed period, the economic agents do not use inflation
expectations in the process of current price formation.

There exist two possibles reasons for the fact that K32 is lower
for the indexed period:

1. The method of expectation formation used by the cconomic
agents changed with the monetary correction system.
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2. The effect of definitive price changes became more
important in the economy than the effect of monetary
changes.

In the first case, the change in the process of cxpectation
[ormation may be caused by the fact that economic agents simply
do not form any expectation. The second case not only explains

the low value of R¥, but also clarifies the widening of the lag for
the demand pressure variable in the price equation.

Our results were inconclusive with regard to the hypothesis
that monetary correction accelerated the process of cxpectation
formation. We [ormulated the hypothesis that the expectations were
formed in an adaptive manner in relation to the past inflation
rates. Several alternatives werc attempted concerning the adjustment
velocity. The results obtained, however, were not sufficient to
identify the real adjustments, therelore nothing may be affirmed
in relation to this interpretation.

With regard to our first interpretation, our results indicate that
although the short-run trade-off did not cease to exist, it diminished
as the expectation of future inflation lost effect on the short-run
price formation process, during the indexed period. The trade-off
would only cease to exist completely if there had been a modification
in the coefficient of the demand pressure variable diminishing the
lags and increasing its share in the price formation process. In our
tests, none of these events occured.

Since 1965, many institutional reforms have been made in the
Brazilian economy. Although monetary correction may be considered
as a basis for the majority of these reforms, it may not be affirmed
that the introduction of an indexed system has been the only change.
We may therelore state that there has been a behavioral change
mitigating the short-run conflict between inflation and unem ploy-
ment in the period during which the Brazilian economy was indexed.

Ever since monetary correction was introduced to the Brazilian
institutional apparatus, much has been said about the role it plays
in the acceleration of the inflationary process. This study scems to
bring to evidence the fact that monetary correction, in fact, does
not accelerate inflation. On the contrary, monctary correction
becomes the strongest ally of anti-inflationary policy (total spending
policy), as the economic agents cease to be preocupied with the
distributive cffects of an unexpected variation in the inflation rate.
With indexation, public and private spending policy (the reflection
of monetary and fiscal policy) have a more direct effect on the
inflation rate, without affecting the real side of the economy. Thus,
when the policy is expansionary, the effect on prices is felt sooner,
than with contractionary policy.

99



Finally, it is worth noting that the central question involving
monetary correction is the selection of the index to be used. Our
study concluded that with monctary correction, the cffects of the
cconomy's total spending policy on prices would be more quickly
registered. For this reason, many cconomists argue that monetary
correction restimulates the inflationary process. Nevertheless, when
real variations occur, they cannot participate in monctary correction,
since this would risk the creation of obstacles to the realization of
the objectives of indexation, i.e. the avoidance of the redistributive
cffects of inexpected inflation.
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The mimimum wage and wage rates in
Brazil *

Paulo Renato Souza **
Paulo Eduardo Baltar **

1 — Introduction

The analysis of an economy’'s wage rate is fundamental to unders-
tand not only certain aspects of the process of capital accumula-
tion, but also the variations produced tluwoughout this process in
the parameters of income distribution. For this reason, studies on
employment trends and income distribution must face the problem
of measuring the ‘“real wage” trend of an economy; in the case of
the Brazilian economy, most of these studies have been limited to
the analysis of industrial wages. If all the available data on industry’s
rcal wages were compatible or at least coherent, most of the debate
on, the economy’s performance and its effects on the population’s
well-being would assuredly be more objective.

Until not long ago, analysis which confirm the appreciable
growth of real wages in industry over the past few decades, werc
somewhat out of style.! However, in May of 1979, Mario Henrique
Simonscn, then Minister of Planning, vested such interpretations
with new relevance when, in addressing the Brazilian Federal Senatc,
he cited the conclusions of a study conducted by an economist of

lditor’s note: Translation revised by the author.

* Originally published in Pesquisa e Planejamento Econdmico, val. 9, na. 3.
December, 1979. The authors arc grateful for the critical revicw and comments of
Maria da Conccigio Tavares, Victor Tokman, and Luiz Gonzaga Belluzo, as well
as those of the Editorial Board of this journal.

®* Dcpartinent of Economics and Economic Planning of UNICAMP.

I J. Ramos, “An Hetcrodoxical Interpretation of the Employment Problem in
Latin Amecrica”, in World Development, vol. 2, no. 7 (July, 1974), pp. 47-58.
and R. Webb, “Some Characteristics of Urban Labor Market Structure and
Movement and on Urban Poverty in Latin America”, presented at the Seminar
on the Informal Urban Sector (Santiago: CLACSO, PREALC, Junc, 1977).
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IPEA. 2 This study is based on average industrial wages, and does
not take into account their increased degree of dispersion.

A substantial portion of Brazilian labor market analysts defend
positions which differ from those mentioned above only with regard
to the degree of the increase in real wages. Thus, they have argued
that the minimum-wage trend (negative since the early 1960's and
cspecially since 1964) does not represent that of the ecconomy’s
base-wage, because the proportion of people who receive less than
minimum wage, or slightly more, has decreased over time. Thus,
the trend in industrial wages, though not as favorable as the average-
wage figures suggest, has been more positive than assumed by the
most ardent critics of the social aspects of the economy’s
performance. As a compromise solution, the median wage has been
proposed as an alternative indicator for the measurement of this
phenomenon.

This study seeks to systematize part of the various arguments
which have been presented. It also attempts to show how, in the
recent past, the wage rate of the urban capitalist economy in Brazil
was essentially determined by minimum wage readjustment policy.
As can easily be perceived, this fact contains implications which
transcend the mere problem of determining the statistical series to
be adopted in the analysis of wages in the Brazilian economy.

2 — Characterization of the wage rate

Before initiating the analysis of each position, it is essential to
define the concepts of the issue in question. Wage rate, as we
understand it, is the base-wage paid to unskilled labor within
the capitalist nucleous of an economy. It is therefore, the wage in
effect for an important part of the industrial labor force, including
the employees of medium and large industry. It does not refer to
wages paid by firms which have the option of complying or not
complying with labor legislation, paying the legal wage. 3 Nor does
it refer to earnings generated by the activities of the so-called
“informal sector”. In other words, it is the remuneration of ‘“sim-
2 “Rcal average wages paid in the manufacturing industry decrcased from 1961
to 1968 but, with the acceleration of the development and demand for labor,
began to recover significantly in 1968. On the average, rcal wages actually paid
by the Manufacturing Industry increased by 4.59%, from 1963 to 1977"°. Sec
M. H. Simonsen, “A Inflagio Brasileira ¢ a Atual Polftica Anti-Inflaciondria’’,
a spcech delivered to the Federal Senate on May 31, 1979 (Brasflia: Secretaria
de Planejamento da Presidéncia da Repiblica, 1979), p. 34, mimeo., and Carlos

Von Docllinger, “Saldrio ¢ Politica Salarial" (Brasflia: IPEA-IPLAN, 1979).
mimeo.

3 R. Macedo and M. E. Garcia, “Observa¢es sobre a Polftica Brasileira de
Saldrio Minimo' (Sio Paula: FIPE-USP, 1978), mimeo.
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ple labor™ employed by firms which, duc to their size or organiza-
tion, must necessarily comply with the law, paying at least the
minimum wage to their unskilled workers.

The determination of the wage rate, as defined above, is crucial
to understand the functioning of the cconomy as a whole for various
reasons, to be explained below.

First, we must examine the ratio of thc wage rate to the
earnings received by other segments of unskilled labor force. Many
“classical” or *Ricardian” interpretations maintain that it is the
income from small-scale commercial production (rural or urban)
which determines the base-wage of the economy. ! Such positions are
mere variations of the Lewis modcl and, among other things, assume
a high degree of mobility in the labor market.

Although there undeniably exist relations among thc incomes
of all unskilled labor, we have taken the opposing position. As will
be explained later on, in this study, the base-wage in the cupital-
ist nucleus sets the guidelines for the wages received by the re-
mainder of the” unskilled labor force, including those employed in
small businesses (such as self-employed or family workers). Our
view is that the base-wage is determined internally within the
capitalist nucleus, as we shall discuss later on. 3

Second, wage distribution depends to a certain extent on the
wage rate itself. Thus, sharp decreases in the wage rate tend to
facilitate greater wage differentiation which appears to bc a per-
manent trend in the development of capitalism in its monopolistic
phase. Inversely, increases in the wage floor make this differentiation
difficult. o

Third, the wage structure and wage rates are linked to the
pattern of capital accumulation and the structure of production.

¢ In our opinion, such intcrpretations approximate the neoclassical more than
classical or “Ricardian’’ thought.

3 Opposing interpretations are made by Macedo and Garcia, op. cit., and
Edmar L. Bacha, (‘The Recal Wage in Southern Brazil from 1946 to 1977
(November, 1978) , mimco. In the first instance, the authors explicitly maintain
the thecory that income in urban small-scale commercial production (informal
sector) is the detcrminant of the wage level of unskilled labor. Bacha, in turn.
although he does not explicitly express a similar concept, rclates wage level
(rural and urban) to agricultural prices paid to small farmers. Thus, he
imp]icitly emphasizes a certain determination of the base wage by the income
in not typically capitalist organizations. However, since only a preliminary drafe
of [hls\? {er is available to us (it was presented at the seminar sponsored by
IPEA-INPES in Gramado (Statc of Rio Grande do Sul), in Deccmber, 1978)
we will not analyze it in detail in this paper.

(Editor’s note: Bacha's paper, cited above, is being published in this issue of
BES, p. 13)).

0 P. R. Souza, “Las Desigualdades de Salarios cn el Mcrcado de Trabajo
Urbano®, in Revista de la CEPAL, no. 5 (Santiago, first semester of 1978).
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Thus, they are integral parts of the overall economic structure. The
process of capital accumulation requires harmony between the
pattern of accumulation, the structure of production, the composi-
tion of demand, wage distribution and financing mechanisms needed
to carry out current production. Thus, a variation in the wage
rate not only brings about changes in wage distribution, but also
involves changes in the composition of demand. These changes, in
turn. require [urther changes, being it in the structure of production,
being it in financing mechanisms [or businesses or consumers, in order
to be viable [rom the point-ofl-view of capital accumulation. *

A brief relerence to the theorctical framework used in this study
is necessary, although we shall not present a detailed discussion of
the determinants of the wage rate in the economy, since it has been
the focus of other studies.® The wage rate in the capitalist economy
is determined endogenously, responding to two types of problems.
First, it depends on the process of capital accumulation. Thus, a
wage rate which docs not meet the needs of the process of accumu-
lation simply would not survive. A given wage rate is part of a
given set of variables and processes which should be coherently
related in order to permit capital accumulation. Second, the wage
rate depends on the correlation of social forces involved in the
struggle for the division of the product of the capitalist economy.
This struggle can be explicit (when wages are the result of a process
of direct negotiation) or be concealed, leaving it to the State to
uncover its results.

It is important to remember that this process of interaction
determines the wage rate in the economy at a given point in time.
However, more than one result is possible. In fact, at any given
moment, various wage rates are viable, if other elements of this
true system of equations arc appropriately adjusted to permit the
reproduction of capital. Nevertheless, there are limits within which
the wage rate can vary historically. The upper limit is a function
of the trend of technical progress and of labor productivity; the
lower limit, in the last instance, is expressed by the value of the
goods necessary for the physical reproduction of the labor force, as
discussed in another study.® Our position, therefore, is diametri-
cally opposed to the concept of a *“natural” wage rate, or the

It .is important to note that we are not assuming a1 deterministic design or
rclation of causality or precedence. Even without this assumption, however,
it can he conceded that relations hetwecen distribution and accumulation are,
at a minimum, those of interdependence and mutual determination.

8 Sce, for example, P. R. Souza, “Salirio ¢ Mfo-de-Obra Excedente’’, presented
at the Sixth National Mecting on Economics of ANPEC (S3o Paulo, 1978).
v Jbid.
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existence of cxternal limits to the capitalist economy which set the
parameters to which it should be adjusted. On the contrary, we
assume that capitalism is sufficiently “strong” and dominant in
Brazil to set its own parameters!

3 — Critiques of the importance of the minimum wage

While empirical evidence indicated a sharp decline in the real value
of the minimum wage since the early 60's, and especially since 1964,
there has been proliferation of analysis characterizing the decrcase
in the importance of this variable as an explanation of the wage
level for unskilled labor. In support of the latter argument are
to be found statements such as that of Minister Delfim Netto, “At
any rate, the data of the PNAD * also show that the percentagc
of people who earn the minimum wage has decrcased consistently
during the period” (1970-1976).1 Other statements have been
made, which, without this objective, attempt to work more systcma-
tically with available information. Included in this latter group are
Macedo and Garcia, who, analysing census data from the PNAD
and from the Report of the “Law of the Two-Thirds”, concluded
that:

“in summary, the findings presented... allow us to conclude
that: a) in the overall picture of the personal distribution of
(monetary) income the percentage of people who receive the
minimum wage is limited, since a large percentage of those who
receive monetary income from some source do not receive
even the minimuin wage level established by the Government;
b) the explanation for this is that there are incomes derived
from other sources and that they are not restricted by this legal
minimum, through circumvention of the law by the existencc
of non-monetary income and by the existence of informal
relations of employment, the very nature of which places them
at the margin ol legal restrictions; c) despite the limited
coverage of the minimum wage, there are indications that the
minimum wage is losing importance as a standard of remu-
neration of the urban labor market. These indications are clearer
in the State of Sdo Paulo than in other regions (c.g. Minas
Gerais, Espirito Santo), whercas in the Northeast these signs
are practically non-cxistent’.

* Translator's Note: PNAD — Pesquisa Nacional de Amostris por Domicilia.
In English, National Survey of Household Samples.

10 A. Dclfim Nectto, “As Classes Baixas Tém de Agir para Ganhar™, in Jornal
do Brasil (October 22, 1978), p. 39.

11 R. Macedo and M. E. Garcia, ep. cit,, p. 18 (our underlining).



It is not the purpose of this paper to discuss conclusions (a)
and (b), which appear to be empirically well founded. However,
as was stated above, our central objective is not to prove that several
categories of unskilled laborers came to carn more than the mini-
mum wage, but to determine to what extent minimum wage is
important in the determination of the structure of remuneration
of the industrial system, including the large firm. Nor will we
consider the findings in relation to the other states mentioned. The
findings present a basic methodological problem in that they
measure the quantity of people with earnings up to the largest
minimum wage in effect in Brazil, a wage which is not applied in
these regions. Thus, we shall concentrate on the case of Sio Paulo
and, more specifically, in the case of those employeces registered
with the Ministry of Labor, through statements of firms in relation
to the “Law of the Two-Thirds”. The authors cited above concluded
that: * a widespread decrease in the proportion of workers
receiving up to 1.5 minimum wages took place over the course of
the period 19G68-1974, in the city of Sio Paulo, within the formal
sector covered by the CLT...”. 12

Before examining the merit of this statement, it is important
to point out a methodological problem in the comparison between
the wage data at a given point in time and the minimum wage
in effect, which apparently was not taken into account by said
authors. It is known that Brazilian Government’s policy in relation
to wages in effect, especially since 1967 and at least until 1978,
coherently ordered not only minimum wage readjustments but also
the diverse labor categories, through coefficients which were applied
monthly to collective wage agreements.

Disrcgarding variation both in the *“productivity indices” uti-
lized in wage readjustment formulas as well variations in the
formula itself, the readjustments for each category and in the min-
imum wage (annualized in the period under examination) tend
to reflect variations in the cost of living in the 12 months preceding
the date of their readjustment. Thus, comparing the proportion of
people having earnings equal to any multiple of the minimum wage,
at any point in time between the date of its last readjustment and
the readjustment of the labor category, the proportion of workers
whose wages most approximate the minimum wage should decrease
if there is a decline in the rate of inflation. The opposite would
take place if the collection were made between the readjustment
of the labor category and that of the minimum wage. Even if there
were no changes in the wage classes of a given category, and even
il its “well-being”, measured in *“units of well-being bestowed by

12 [bid., p. 14. Translator's note: CLT is the Consolidated Labor Legislation.
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the minimum wage”, were maintained over time, the proportion of
people who at a given moment receive up to onc or two times
the minimum wage can vary by the effect of decrease in the rate
of inflation and by the time transpired between the readjusiments.

In the casc of the figures used by Macedo and Garcfa, their
conclusion is probably valid, since the data collection takes place
in the month of April, just prior to the readjustment in the
minimum wage. However, they do not clarify whether the wages
which they use are annualized monthly averages, or whether they
are wages in effect in the month of April of each yeur. Nor is it
clear as 10 whether the minimum wage which serves as comparison
is that in effect in April or is a weighted average of the minimum
wages in the biennial periods considered (1971-1972 and 1973-1971).
As may be inferred from our argument, the methodology of calcu-
lation can bias the result. Let us assume, however, that such
methodological adjustements do not alter the results obtained by
the authors.

It is important to emphasize three conclusions which the authors
reach on the basis of their analysis:

a) “An attempt of this type (to increase in the nominal mini.
mum wages), if not frustrated by an inflation which immediately
reduces the real value of the nominal wages set, would probably
lead to a widening of the informal market where wage levels are
set without official government approval”. 13

b) ‘... We should discuss why the sharp decrease in the real
value of the minimum wage, which took place in the principal
regions of the country, was not accompanied by identical behavior
of wages in general, as observed in the empirical evidence prescnted.
It is understood that this took place due to the labor market
conditions which reduced the incidence of the minimum wage set
by the Government”. 14

c) “Ac this point, it should be clear to the reader that Macedo
and Garcfa are skeptical with regard to the effectiveness of the
minimum wage as a policy instrument which, seeks to aid low
income classes. Even though some of the findings presented are
debatable, has a whole they demonstrate that, the effect of the
minimum wage has been overestimated with respect to its capacity
to aggravate or alleviate the problems of poverty and income
distribution"’. 1

13 Jbid., p. 44 (our underlining).
14 Ibid, p. 45.
16 Ibid.,, p. 49.
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The [ollowing hypothesis and conclusions presented by Macedo
and Garcia are clear: a) labor supply and demand conditions deter-
mine the wages in the labor market, independently of official
policy; b) an “artilicial” increase of the minimum wages promotes
an increase in informal employment; and c¢) the average income
of “informal” activities determines the wage rate of “formal” or
capitalist activities of the economy. Conclusions (b) and (c) assume
(alternatively or complementarily) the following hypothesis: an
increase in the minimum wage causes a decrease in employment in
the strictly capitalist units of the economy, obliging a larger number
of pcople compete for the portion of the market met by the informal
units; and, due 10 an increase in the minimum wage, the firms
simply circumvent the law, paying less than this lecvel, although
formally stating the contrary.

We shall not attempt 10 evaluate the theoretical merits of the
neoclassical postulation on the [unctioning of the labor market
which serves as a point of reference for said authors, as it
is beyond the scope of this article. Nevertheless on the basis of
other hypothesis, we wish to illustrate that the same data used by
the authors can be interpreted so as to reaffirm the importance of
the minimum wage in the determination of wage rates for unskilled
labor in the economy, and of incomes in general.

In this analysis, we shall reject the assumption that the wage
rate of the capitalist segment of industry is “set by the market”,
relatively independent of governmental policy. Taking the argu-
ment to the extreme, we shall assume that this rate is determined
by the minimum wage policy which, establishes guidelines for wage
levels and several types of income for unskilled labor in other
forms of production organization existing in the urban economy
of underdeveloped countries. Thus, the small units of industry,
commerce or services, which employ workers in jobs which are pre-
carious, fortuitous, intermittent or unstable, utilize minimum wage
in effect as a standard of reference. This does not mean, however,
that the relation between these wage levels and the minimum wage
is always the same or even that the wage levels must always fall
above or bclow the minimum wage. Other elements influence the
wage levels and can act in even opposing directions. The level of
average output per worker in these organizations, for example, is
another important element to be considered and depends on the
size of the market in which these organizations operate and on the
volume of employment; on the other hand, the absolute level of
the minimum wage is also a factor to be considered: its proximity
to the level of subsistence, stricto sensu, or the greater incidence of
some “‘fixed” costs of worker’s budget (such as transportation) - can,
in practice, preclude a wage level which is lower than the legal
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minimum wage. Other clements could be listed here to explain
the difference between wages paid in small businesses and the
wage rate in capitalist industry. Similarly, we can reason that many
“self-employed workers” who sell semi or unskilled services use the
minimum wage as a standard of reference for the rates charged for
their services.

In other words, we assume that there actually exists a relation
between incomes in the “informal sector” and the wage rate of
the capitalist ecconomy. However, contrary to what is postulated by
the relerenced authors, it is the wage level in the capitalist segment
which influences the income level in the informal sector, and not
the contrary. Furthermore, we are postulating that the wage rate
in the capitalist segment is determined by the requirements ol
capital accumulation and by the struggle betwecn labor and mana-
gement within this segment, which can be defined by the official
minimum wage policy, as mentioned below. The second hypothesis
which we would like to introduce is that the capitalist units of the
ecconomy do not have the option ol paying less than the minimum
wage, unlike the small economic units (which do not always use
wage labor) or in some cases of very small [irms, which can possibly
avoid the labor legislation.

On the basis of these two hypothesis, it can be argued that,
although the minimum wage continues to establish the bias for
the wage levels in the capitalist segment of the economy and consti-
tutes the parameter for guidelines for income levels of the remainder
of unskilled urban labor, the income distribution figures can, in
fact, record decreasing proportions of the labor force earning below
or slightly above the legal minimum wage. Thus, in medium and
large businesses in Brazil, the lowering of the wage floor during the
1960's occurred simultaneously with a widening of the range of
wage levels.

In small and medium enterprises, wages continue to be
influenced primarily by the minimum wage. However, while in the
second hall of the 1950's such enterprises paid less than the
minimum wage, since the mid-sixties they came to equal the legal
minimum wage, due to a series of factors which will be discussed
later in the text. The same occurred with regard to the earnings
or self-employed workers and those of workers in small-scale services,

Within this framework, it is perfectly possible that, while
fulfilling its functions in the Brazilian economy, the minimum wage
may have lost importance in the labor income distribution structure.
Graph 1 illustrates the difference between the position held by
Macedo and Garcfa and our own.

Alternative A illustrates the position of those who maintain
that the market cdetermines the wage level through the supply and
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Groph 1

ALTERNATIVE INTERPRETATIONS OF THE RELATION BETWEEN
INCOME OF UNSKILLED WORKERS EMPLOYED IN SMALL~SCALE
COMMERCIAL PRODUCTION, OFFICIAL MINIMUM WAGE AND THE
WAGE RATE IN BRAZIL: 1955-1970

ALTERNATIVE A:

Wage rale determined by income in small-scale commarcial praduction;

the afficial minlmum wage had little Influence In the functioning of the labor market.
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demand of laborers ancd that the income of small businesses, in
the final analysis, is what determines the level at which the base
wage can be set. It should be observed that the fact that we arc
drawing these curves horizontally does not mean that we are inter-
preting that the authors who subscribe to a similar position are
postulating by the constancy of the real income of the informal
sector or of the wage rate during this particular historical period.
In fact, both curves can be drawn with a positive, negative or
variable slope. Our objective is to comment on its independence
in relation to the minimum wage and the direction of the deter-
mination which flows from commercial income to the basc wage
of the capitalist segment, rather than the contrary, as we believe.

Our position is illustrated in Alternative B. It is important
to emphasize that the wage rate was circumstantially determined
by the minimum wage. The wage rate is endogeneously determined
within the capitalist segment of the economy by wage negotiations
(among other things) rather than by the laws of supply and
demand and influences the determination of commercial income.
Nevertheless during this particular historical period and, until
present time the character of capitalist development in Brazil has
made it possible for the State to assumec the function of defining
(not to be confused with arbitrating) the dispute between the
classes through its minimum wage policy. It is therefore unnecessary
1o verify whether minimum wage demands originated in workers'
struggles for higher wages or if, on the contrary, they stricily
responded to the populist political model which lasted until 1964.
Our central objective is rather to analyze the role actually played
by the State.

As can be observed, there are two hypothesis to be empirically
tested. As will be discussed later on, there are facts which indicate
that our interpretation is correct with regard to the relation
between the minimum wage and the wage rate during this historical
period. With the available data, it is impossible to test the validity
of the sccond part of the argument, i.e. that the direction of a
causal relationship between the commercial income of unskilled
labor and the base wage is from the latter to the former. However
the opposing position does not present empirical proof either, and
bases its argument on an assumed “transparency” of the unskilled
labor market and a supposed significance of the price-elasticity of
demand of labor. In addition, the theoretical hypothesis of this
position assume the choice of individuals to move from one to
another productive sphere, according to the fluctuations of wage
levels obtained by labor. In this respect, our hypothesis is based
much more on the dominante character of capital, which deter-
mines not only its labor force needs, but also commands the move

113



ments of labor employed in those forms of organization which are
not specifically capitalist, destroying them and recreating them in
its movement of expansion.

4 — A pseudo-solution: the wage median as the
estimator of industrial wages

In recent years, Bacha has been attempting to measure the wagc
rate trend in Brazilian industry. Aside from an earlier article,?¢ in
other more recent papers, he maintains the position of adopting
the median of the wage distribution as the basis of the industrial
wage trend. ¥

Bacha states that:

“insofar as there was a decline (in the minimum wage) this
(the findings of Macedo and others) demonstrates that the
Government cannot exert complete control over market wages
through minimum wage guidelines. But we should not abandon
the position in which the market wage elasticity for unskilled
labor with respect to the official minimum wage is equal to
one (the position apparently assumed by the critical literature)
to adopt the opposite extreme, in which this clasticity would
be equal to zero. In fact, according to the regressions... (from
1952 10 1975 for minimum and median wages of industry in
Rio de Janeiro), the median wage elasticity with respect to
the minimum wage is approximately 0.5, a very reasonable
coefficient considering that, at least since 1965, workers earning
up to the minimum wage comprised less than 409, of the labor
force in the manufacturing industry of Rio”.'#

In a situation in which the wage structure has a fan-like spread,
which accentuates the differentiations (as indicated in various
studies such as Bacha’s) the adoption of a variable such as the
median wage logically allows for a less inappropriate measurement

18 Milton da Mata and Edmar L. Bacha, “Emprego ¢ Saldrios na Industria
de Transformagio, 1949/69", in Pesquisa e Planejamento Econdmico, vol. 3.
n.° 2 (June, 1973), pp. 303-340.

17 Edmar L. Bacha, op. cit., and Edmar L. Bacha and L. Taylor, “Brazilian
Income Distribution in the 1960's: ‘Facts’, Model Results and the Controversy”,
in Journal of Development Studies, vol. 14, n® 3 (April, 1978), pp. 271-297,

18 Edmar L. Bacha and L. Taylor, op. cit, pp. 287-288.
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of industry’s wage rate trend than other indicators, such as the
average wagec.

In the wage trend, the independent variables are the wage
rate and the spread of the wage structure. The latter can vary from
the lowest wage levels as well as be restricted to the medium and
upper wage classes. Thus, both the average and the median can
vary, differently from the wage rate. Nevertheless, it is important
that, contrary to the wage rate (which is an independent variable)
the measure is necessarily a variable which reflects ex-post the action
of the independent variables cited above.

Thus, we Dbelieve that the concern with this variable as an
indicator of the well-being of wage-earners in Brazil, as Bacha
considers it to a certain extent, is correct and legitimate. However,
it is apparently incorrect, based on a regression analysis between
median and minimum wages, to diminish the importance of the
minimum wage in the determination of the industrial wage rate, as
Bacha also wishes to do. It is preciscly because all the wages have a
fan-like spread, especially since the second half of the 19G0's, that
such a conclusion cannot be inferred. It is true that the widening
of the wage spread occurred principally in average and high wages,
but there is no proof that the phenomenon did not take place among
the lower wage levels. Only in the case in which the wage distri-
bution among the 509, lowest paid laborers remained unchanged
can the importance of the arguments of the “critical literature”,
as Bacha refers to it, be diminished, based on his findings. Only
in this situation would the median wage reflect the wage rate trend,
since this trend should, by definition, behave exactly like that of
the median.

It can be argued that there is a semantic problem in the current
debate, because Bacha and Taylor would be working with different
concepts of our wage rate. In fact, such a criticism is valid, but
in our view this validity is only apparent. The referenced authours
do not attempt to measure the wage floor through the median
wage; yet, in relating their median to the minimum wage, they
implicity analyze the relevance of the minimum wage in the deter-
mination of the industrial wage rate.

Thus, contrary to what understood in a preliminary reading,
Bacha’s results give great emphasis to the association between wage
rate and minimum wages. If this is not the case, how could one
explain why, in a wage structure which is opening, half of the
variations from the median may be explained by the minimum wage
fluctuations?
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5 — The wage rate in Sao Paulo industry
5.1 — General considerations

The analysis presented thus far could lead the reader to assume
that we are postulating that a significant portion of labor in the
large Brazilian industrial firm is being paid at the minimum wage
level. Obviously, this is not the case. \What is meant to be said is
that, even in the case of the large industrial firm with virtually
no workers receiving minimum wage, the minimum wage is funda-
mental for the determination of the wages of a significant portion
of its labor force.

First, let us consider the trend of the official minimum wage
in real terms, as illustrated in Graph 2. In very general terms, we
can identify two levels of minimum wage in the post-1952 period:
onc level characteristic of the second half of the 1950's and the
other more clearly defined since the mid-1960’s. The level of the
latter period is, on the average, 409, lower than that of the first
period. In other words, not considering variations in reclative prices,
the minimum wage rate in the Brazilian economy which would
allow for the maintenance of its real value of the second half of
the 1950's should be almost double its current nominal value.

Now let us look at the wage structure in Brazilian heavy
industry in a modern sector: the automobile industry (see Table 1).
Obscrve that the percentage of individuals included in the income
classes which carn close to the minimum wage is very significant.
Thus, 25%, of the workers of the largest Brazilian firms in this
sector have wages lower than two or two-and-one-half times the
minimum wage in cffect in the period (depending on the month
used as reference). Also note the high percentage of people who
receive less than the average wage. If the minimum wage today
were double what it is, the earnings of the labor force or heavy
industry would be substantially different than it currently is. The
wage differences within the firm would probably not be so large,
since lower paid workers would have a wage level cquivalent to
double the current level, and the wage of the unskilled worker
would be slightly differentiated in relation to the minimum wage.

We could add other elements which corroborate the previous
position. It would be difficult to presume that large industry
illegally under-paid its labor during the period (for evample, since
the second half the 1950's). The assumption that the legal minimum
wage was the wage floor determining the wage rate of large industry
in the period under examination as well is supported by the fact
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Grohp 2
REAL MINIMUM WAGE: JANUARY 1952 TO APRIL 1977
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Table 1

Contractual Wages in the Automobile Industry:
Wages in Effect in April and May, 1978°

(Cr$ and %)

Pereentage 25% of
Average Below Medinn Waoarkers
Cownpanics Wage Average Wages Earn Lcas
Wage ‘Than:

Secanin 6.458,00 73.4 4.805,00 2.549,00
Valkawagen 6.363,00 69.6 5.055,00 2.797,00
Mercedez-Benx 5.715,00 733 4.767,00 2.774.00
Ford 5.718,00 739 4.902,00 2.770,00

Minimum Wage in Effcet at the Time: CrS 1.056,00 in April, 1078.
Cr$ 1.560,00 in May, 1078.

SOURCE: DIEESE, Guias de¢ Rccolkimento da Contribuicdo Sindical (uopublished data).

* Correaponds to readiusted wages as of April, as determined by tha collective wnge agr t o
1078 and pricr to tho readjustments of 11%, attained ns a result of a strike, as of June of that year.

that there was more government monitoring of large firms taying
place and by the increased influence of labor unions in that period,
as compared to the post-1968 period. In this context, the reduction
of the minimum wage through the wage policy, especially after
1964, takes on a new dimension, since it shows how the large firm
basead its wage rate on the sharp decrease in the minimum wage.
If this were not the case, or rather, if the wage rate of large
industry had been maintained in real terms at its level of the late
1950's, the data of Table 1 and those which are analyzed below
would show a much lower proportion of workers within the class
earning between one and two minimum wages (409, lower today
than during the period referenced).

For the purpose of illustrating several of the elements elabo-
rated here, we shall compare the trend in average wages of the
industrial sectors and the trend in the minimum wage. To this
end, we include graphs 3 and 4, corresponding to the period 1952
to 1976 of the wage trend in the Machinery Industry and in the
Clothing, Footwear and Cloth Goods Industries. The curves corre-
sponding to the Machinery Industry indicate trends and slopes very
similar to those of the Transportation Equipment, Electrical and
Communications Equipment, Metals, Chemicals and Pharma-
ceuticals, Paper and Cardboard, Beverages and Tobacco Industries.
The latter group can be representative of the Textiles, Wood,
Furniture, Rubber, Leather and Hides and Miscellaneous Industries,
while the Food Products and Non-Metallic Minerals Industries
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Graph 3

THE BRAZILIAN MACHINERY INDUSTRY: THE TREND IN THE
REAL AVERAGE WAGES OF WORKERS AND THE

MINIMUM WAGE
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have find themselves in intermediary situations between the two
b
patterns. 19

In both cases, it can be noted that the index of average wages
precisely follows the minimum wage trend until 1961. 20 Given that
it is unlikely that the large industries paid less than the minimum
wage, this fact can be explained completely by two factors; a) littlc

19  Logically, academic rigor would advisc a more sophisticated statistical treat-
ment to relate the industries among themselves, In the present instance, however,
such a procedure is unnccessary because we simply intend to elucidate assertions
that will be better proven by the usc of more appropriate data than average
wages for industrial scctors throughout the country. The data for the industrial
sectors arc presented in Table 6.

20 Until 1962, the data refer to average wages of workers. Since 1963, these
data represent average wages of “production personnel’”. This partially explains
the increase in average wages sincc that ycar.
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Graph 4

THE BRAZILIAN CLOTHING, FOOTWEAR AND CLOTH
GOODS INDUSTRIES: TRENDS OF THE REAL AVERAGE
WAGE AND THE MINIMUM WAGE
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differentiation in the wage structure of all the industries which, as
a matter of fact, has already been suggested for this period in other
papers; *t and b) circumvention of the law by small firms, by paying
less than the minimum wage. Since 1962, there has been clear
difference in the trend of the curves of the two sectors. In the
Machinery Industry, the average wage moves further and further
away from the minimum wage. The inverse of the two [factors
mentioned is probably the explanation for this phenomenon. In the
first case, the greater diversification and sophistication of the
Machinery Industry since the 1960's is obvious. In the second, the
same reduction of the minimum wage to the levels of strict subsis-

21

Milton da Mata and Edmar L. Bacha, op. cit., and P. E. Baltar, “Diferencas

de Salirio e Produtividade na Estrutura Industrial Brasileira’ (Campinas:
UNICAMP, 1977) . mimeo.
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tence, together with the increased strenght of labor unions until
1964 and greater technical regulation of the Ministry of Labor,
certainly allowed and/or induced the small firms to obey the law.
In tl}e case of the Clothing Industry, less dynamism, less technical
5°Phl_511cal10n of the industry, less concentration, ctc., surely cxplains
why its wage structure is less diversified than the Machine Industries.
This explains the more limited growth of its average wages, even
In a context in which the small firms probably began to pay the
mnumum wage, 22

. Thus, although the minimum wage served as the basis for
mdustrial wages, determining the wage rate even for large industry,
the growing dichotomy betwcen the minimum and the average
wage can be understood. This explanation is also totally compatible
with the position that it is the wage rate of industry (determined
by the minimum wage) which serves as a guideline for the wages
of all firms, large and small. The large firms must always pay
above the minimum wage and the small firms may or may not,
depending upon the strenght of the labor union, and how closely
the firms are monitored by the government. Nevertheless, the wages
paid by small firms are influenced by the minimum wage, although
they are inferior to it.

5.2 — The wage rate for the metal workers of Sio Paulo

Statistics from a study conducted by the DIEESE show wage distri-
bution in the professional category of metal workers ol the city
of Sio Paulo for sclected years in the period 1956-1976.23 This
sourcc allowed us to analyze the wage distribution of unskilled
production labor. For our purpose, this is fundamental insofar as
we consider the wage rate as the base-pay of unskilled labor.

First we should state that, for the purposc of the study con-
ducted by DIEESE, unskilled labor is the category which encom-
passes occupations composed of simple tasks which can be learned
in a short period of time, not requiring the ability of judgement
nor any type of technical knowledge, but in general, physical
strength. On the other hand, the wages considered here correspond

to observe further that in the case of the clothing industry,
the rising trend in rcal average wages i§ clear only since 19G7. This year !'narks
the moment in which the policy of lowering the wage floor through the minimum
wage was fully *accomplished’’, as can be obsclwcd in :;mphcz.

P , “Distribuicio Salarial em Sio Paulo segundo as uias de Contri-
b::xic:l‘n)c:ESEzﬁical" (Sio i’aulo. 1977) , 'mimeo. A random sample of 109 of the
Union Contribution Withdrawal Registers was taken and from these a random
sample of 109 of cmployees in the sclected finns was chosen at random.

22 It is intcresting
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to the contractual wage declared in the union contribution withdra-
wal ‘register and refer to the month of March of each year.?!

All the indicators of central trend of the wages of the unskilled
Sdo Paulo metal workers indicate the sharp decrease of its real
value from 1961 to 1971, with subsequent recovery in 1976 in
relation to 1966 (see Table 2). Note, furthermore, the similarity
of the behavior of the mode in relation to the first quartile and
of the average and median in relation to the third quartile. In
the first set of indicators, the decrease occurs in the same propor-
tion in the periods 1961-1966 and 1966-1971, in 1976 recovering the
value which it assumed in 1966. In the case of the average, median
and third quartile, the decrease is much sharper in the period
1961-1966 than in the period 1966-1971, and 1976 surpasses the
value recorded in 1966, although it is still much lower than in 1961.
Consequently, we can conclude that between 1961 and 1966 there was
a sharp decline in the earnings of unskilled metal workers and, at
the same time, a decrease in the degree of its dispersion. In the
period 1966-1971, on the other hand, the decline in the wages of
unskilled metal workers affects to a much greater extent thosc
having lower earnings, which involves a sharp increasc in its
dispersion.

Table 2

Wage Trend of Unskilled Metal Workers of Sdo Paulo

1956 1961 1966 1971 1076

1°t Quartiler 1002 1000 77,1 58,7 76,0
Median 98,3  100,0 73,6 62,9 80,8
3 Quartile 99,9  100,0 72,9 68,2 80,5
Average 94,8 100,0 74,8 65,6 80,8
Moade 100,0  100,0 77,1 57,2 76,0

OURCE: DIEESE.
Relers to the wage which scta the upper limit of the respective quartiles.

24 Thercfore, we are dealing with the contractual wage as it appears on thc
workers’ labor registration card. The question can be raised that this is only
part of the workers’ carnings. Nevertheless, we. are comparing it with the
minimum wage, which has the same characteristics.
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The previous observation can be confirmed comparing the
interquartile and interdecile deviations (see Table 3). Actually, the
wage dispersion of unskilled metal workers decreased between 1961
and 1966, then increasing significantly between 1966 and 1971. In
1976, the dispersion was again diminished, although it maintained
a higher level than in 1961.

Table 3

1Wage Dispersion Measures of Unskilled Metal
Workers in Sio Paulo*

1956 1961 1966 1971 1976

3 Quartile — 1 Quartile 0,287 0,200 0,218 0,500 0,367

1"t Quartile
7" Decile — 3™ Decile 0215 02358 0200 0321 0,333

39 Decile
8t Decile — 27 Decile 0375 033 0286 0,635 0,331

8¢ Decile

9" Decile — 1" Decile 0,796 0,516 0414 1,000 0,901

1*. Decile

SOURCE: DIEESE.

2 ‘The mensure of diapersion takes those wages which set the upper limits of the quatiles or deciles
spceified nnd relatea them aa indicated in the table.

The official minimum wage apparently behaved more favorably
than the wages of unskilled metal workers of Sio Paulo in the period
1956-1961 (see Table 4). This observation should be clarified. In
March of 1956, it had been 17 months since the last readjustment
of the minimum wage, and there had been an increase in the cost
of living in Sio Paulo in this period of approximately 34.8%,. On
the other hand, in March of 1961 it had been only five months
since the last readjustment in the minimum wage, and there had
been an increasc in the cost of living of 17.49%,. This explains why
the wages of the metal workers in March of 1956 were higher than
the minimum wage, whercas in March of 1961 they were very close
to the minimum wage.
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Table 4

Minimum Wage and Wages of Uunskilled Metal
Workers in S@o Paulo

1956 1961 1966 1971 1976

Ainimum Wage in March®

(Index: 1961 = 100) $25 1090 760 5G4 55,4
1"t Decile in Relation to the

Minimum® 1,00 0,99 1,00 1,00 1,18
204 Decile in Relation to the

Minimum® 1,13 0,90 1,00 1,00 1,31
3 Decile in Relation to the

Minimum® 1,20 099 1,00 1,07 1,35
42 Decile in Relation to the

Minimum® 1,20 1,05 1,00 1,12 1,50
5 Decile in Relation to the

Minimum® 1,29 1,08 1,05 1,21 1,58

SOURCE: DIEESE.
* Index of real wages; base: 1061 = 100.

h“:nelntion between the wage which aets the upper limita of the deciles and the minimum wage in
effect.

Since 1961 and until at least 1971, the behavior of the wages
of unskilled metal workers of Sio Paulo has been similar to that
of the official minimum wage, with the qualification that during
the sharp decrease of wages of those metal workers between 1966 and
1971, there was an increasc in their dispersion, or rather, only
the lower wage levels ol unskilled metal workers closely followed
the behavior of the minimum wage between 1966 and 1971.
Remembering that between 1961 and 1966 the Brazilian economy
faced a serious crisis, whereas between 1966 and 1971 it recovcred
and began to expand, we can state that the real decrease of the
minimum wage in crisis conditions lowered the wage of all unskilled
metal workers of Sio Paulo. In the recovery and subsequent
expansion, on the other hand, the minimum wage only depressed
the pay of those unskilled workers who had lower wages.

Between 1971 and 1976 there seems to have been a “displa-
cement” of the wage of unskilled metal workers of Sio Paulo from
the legal minimum wage. The wage of the unskilled metal workers
behaved more favorably than the minimum wage, which maint-
ained its real value between March 1971 and March 1976 (see
Table 4). It is interesting to note that this took place during a
peak in economic activity and the beginning of recession with
accelerated inflation. At least part of that “displacement” can be
explained by the acceleration of inflation; in other words, the fact
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that the yearly readjustment of the minimum wage for those two for
those two years takes place in May, and that the yearly readjustment
for metal workers takes place in November implies a period of
accelerated inflation at the end of the period. It also implics that
the wages of the metal workers increased at a faster rate than the
minimum wage, or rather, that there was an increase in the cost
of living of 18.497 between May 1969 and May 1970, whereas it
increased by 17.29, between November 1969 and November 1970.
Then between 1974 and 1975, the respective rates werc 26.7 and
30.99, in the months of May and November. Therefore, thc
difference between the annual increase in the cost of living in the
periods of readjustment of the minimum wage and of the wage
of the metal workers increased in favor of the latter. This partially
explains why in March of 1976 the wages of unskilled metal workers
had a more favorable relation to the minimum wage than in 1971.
Thus, disregarding [actors such as changes in the readjustment
formula and in the criteria of determination of the minimum wage
between the two years, the simple acceleration in the price increases
indicates that the wages of the metal workers in March of 1976
should supersede, on an average more than 39, its 1971 rclation
to the minimum wage. Nevertheless, we sec that, for example, the
distance between the first decile and the minimum wage grew by
approximately 189, in relation to the 1971 situation. Therefore,
the metal workers’ wage floor rose in relation to the minimum
berween these two years.

We Dbelieve, however, that this fact does not invalidate our
conclusions. As we observed previously, more important than the
159, increase was the sharp decrease of approximately 409, which
ook place during the 1960's, a period during which the metal
workers’ wage rate accompanied the variation of the minimum wagc.

This growing gap corresponding to the five year period
1971-1976 requires further explanation. First, the wage readjustment
formula was modified in early 1975, which may have meant an
increase in the rcadjustment rates for metal workers not considered
in the readjustments of the minimum wage. Second, between the
two years compared, the Sio Paulo economy experienced an
expansion of industrial employment unprecedented in Brazilian
history. The growth rate of industrial employment in the Siate of
Sdo Paulo, between 1970 and 1974, was approximately 9.39, per
year. 23 Obviously, such a market situation with minimum wage

25 This figure is produced by the comparison of monthly averages of individuals
employed in the two years, according to the Industrial Census and the Industrial
Research Study, respectively. In both cases the data refer to establishments
employing five or more people or having a production value equivalent to
640 times the minimum wage in effect in that year.
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conditions may have produced a small increase in the wage ratc
in relation to the minimum wage. This, however, does not negate
the determinant importance of the minimum wage, as is clearly
demonstrated by the previously indicated magnitudes.

5.3 — Wages in the civil construction industry of Sio Paulo in
the recent period

In an attempt to more precisely characterize the behavior of the
wage rate in Sio Paulo in the rccent period, information on the
trend of hourly wages in the civil construction industry were
surveyed.2¢ It is not our intention to thereby maintain the hypo-
thesis that the behavior of the wage rate in he civil construction
industry should correspond to that of other labor catcgories, parti-
cularly that of the manufaciuring industry. In fact, it can be
expected that the compartmentalization between the construction
labor and that of the manufacturing industry is generally greater,
than that which is observed among diverse occupational categories
within the industry. On the other hand, the expansion of the civil
construction industry can be disconnected [rom the general economic
expansion, since its behavior was largely influenced by the incidence
ol major public works projects.

The figures in Table 5, therelore, should be regarded with
caution, cspecially in their comparisons with the wage data of the
metal workers. The relevance of the minimum wage in the wage
trend in the civil construction industry for the period 1971-1973
is clear. Between 1973 and 1974, due to a sharp drop in the average
monthly level of the minimum wage, there was an increase of
approximately 209, in the wages of the less skilled labor in the civil
construction industry, following smaller and similar increases to
those recorded in the minimum wage in the two following years. 3%

As can be inferred from the table, the minimum wage trend
was relevant for the determination of the wage rate in the civil
construction industry until 1973, assuming that its trend had been
similar 1o that of the minimum wage in the decades of the 50s
and 60's (which seems to be a reasonable assumption in view ol
the general behavior of other labor categories, as previously demon-

26 It should e noted that we are dealing with contractual wages in both cascs.
The real earnings of a construction worker depends on the number of hours
worked, which is the same case for any worker who receives minimum wage.

27 The annual data were calculated using current monthly prices deflated by
the consumer price index calculated by the Fundagfo Getulio Vargas. The wages
of the civil construction industry are related to the hourly rate. and minimum
wages are related to monthly priecs. Minimum wages include the special 109
bonus granted between November 1974 and the readjustment of May 1975,
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Table 5

Trend of Minimum Wage Indices and 1Vages in the Civil
Construction Industry in the State of Sio Paulo: 1971-1976
(Indices: 1971 = 100)

Minimum Wage Wage
Years Wage Indices for Indices for
Indices Hod-Carriers Bricklayers
1971 100 100 100
1972 101 100 99
1973 103 106 106
1974 100 127 123
1975 104 136 126
1976 107 140 130

SOURCES: FIBGE, Anudrio Estatfstico do Brasil, various years, snd Fundac¢io Getulio Vargas.
For methodology, see note from text.

strated) . Since 1973 and at least until 1976, the influence of other
factors is clear (as was noted in the case of the metal workers).
The nature of these factors is uncertain to us, precisely because
direct wage negotiations were resumed in Brazil only in 1978, and
because the years following 1973 were characterized by the decele.
rating rhythm of economic growth.

6 — Final remarks

Despite the existing problems with the more recent figures, we
believe to have clarified the relevance of the minimum wage in
the determination of the wage rate in Brazil during the last three
decades. Thus, the fact that the wage rate of a category such as
the metal workers of Sio Paulo precisely followed the significant
decline in the real wvalues of the minimum wage betwecen the
second half of the 1950's and the second half of the 1960's, is quite
revealing. It is possible (and even desirable) that this situation
be modified in the Brazilian economy in the near future. Direct
negotiations which have been taking place a gradually increasing
pace since 1978, although still restricted to several labor categories,
can be a path to be followed by the majority, insofar as the current
movements are successful and the working class achieves greater
organization. In this case, the wage rate would indeed be determined
by these negotiations, and the minimum wage would gradually loose
importance, possibly relegated to putting the labor markets of the
more backward regions of Brazil into order.
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Table 6

Indices of Real Average Industrial Wages — 19521973 @
Base: 1952__ 100)

Elecri-
Clothing, tal ~ Taans- . Chem-
Qlficial Footwear Leathes and  ponaiien Printing icals  Pager .
Yaars Mini-  Machin-  and and Woed Cammu-  Equip-  Nubber Nan-Me- Tobacco and ™ Miscel- Meials and and Bevet- . Furniture _ Food
mum ery Cloth  Hidos nications  mam tallic Publish-  laneous Phaima-  Card- ages  Taxilo Products
Wage Goods Equip- Minaials ing ceuticals  hoard
menl

1952 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

99 85 L} 102 109 104 104 a9 99 102 9 100 98 104
1954 100 107 117 109 101 105 92 a7 1 109 104 13 108 10 12 LE] 114 102 1§
185§ 12 104 107 13 100 107 L] 103 12 13 100 110 12 119 106 13 107 10§ 19
1956 121 13 118 125- 108 14 :L] 96 118 188 106 13 19 132 12 17 14 107 133
1857 123 m 19 130 12 120 108 104 126 150 109 123 120 144 129 121 141 12 142
1858 107 14 119 126 107 16 102 994 122 147 118 123 121 149 129 128 126 112 139
1959 126 13 116 129 121 11 1m L] 19 144 104 17 19 161 127 133 123 107 143

1960 107 (...) ) L. | ) O R Y I PP [ PO Y 1o PO I PN | | I O | {...] )
1961 L XTI PO TR O Y 1 DU U Y O TN O N U TN O N Y TN D T A T O T O N OO S MO N S TR O S SO
1962 98 i3 i 138 Tig 163 e e q22 13 M2 i1 118 186 13@ 433 128 i6d 13
1963 9 139 124 144 117 133 154 113 141 154 132 129 140 211 163 151 . 13§ 119 157
1964 93 130 16 140 M3 131 136 102 137 185 125 123 144 209 157 142 1M 117 150
1865 87 128 109 130 M2 121 12 94 133 179 1M1 13 130 199 13 120 124 1007 142
1966 2130 10 126 110 13 134 98 125 153 118 130 132 180 132 133 123 10 132
1967 76 131 101 118 108. 126 13 102 M8 145 114 11§ 140 187 137 131 126 94 132
1968 5 135 100 123 102 132 135 101 129 120 131 124 148 189 143 138 13 100 135
1969 727 14 107 129 110 142 169 108 136 180 143 132 144 204 151 1§ 136 106 135
1970 7 163 103 123 108 152 142 103 128 205 147 - 196 131 40 152 146 138 100 137
197 20 L) L L) i Led el Gad o Leed Ll e God Lesd Lad fesd feead Laa] Gea fee]
1an 1163 100 143 M8 146 195 132 149 222 i) 14 15 226 138 igé &2 112 1€d

1973 n 169 18 115 14 144 m 119 158 197 167 154 156 il 170 172 159 116 158

SOURCE: FIBGE, Anudrio Estatistico do Brasil, various years,

* Relets ta tha quotiant ol talal wagas paid 1o warkers and tha numbor o wariers as ol December 31at of each year, from 1952 1o 1962. Fiam 1963 fo 1973, it relers 10 the quotiant ol 1etal wages paid 10
poduction parsannel and the number of people cannected 1o poduction on December 31at. Nominal wages wera dellated with the consumer price index of tha Fundagio Getulio Vargas.



\e shall not enumerate all of the consequences of the fact
that the minimum wage has been a determinant of the wage rate
in the Brazilian economy, since most of them can easily be inferred.
Nevertheless, we do wish to call attention to one of these conse-
quences because, in our view, it reveals one of the many fallacies
consistently found in the relevant ecconomic literature, of both
Brazil and the rest of Latin America. The neoclassically inspired
works generally argue that the minimum wage policy tends to
“artificially” elevate the cost of labor in relation to that which
would be in conditions of market equilibrium. To synthesize, let
us examine a citation from the same paper of Macedo and Garcfa:
“Generally spearking, the historical picture of the application of
the minimum wage in Brazil falls within these considerations. Thus.
the minimum wage was established above the wage which would
equate the supply to the demand for labor in the labor market
as a whole”. 28

Our conclusion, suggests the contrary: principally in an inflatio-
nary economy, the setting and the readjustments of the minimum
wage have as their main objective ““‘to organize” the labor market,
being able to both increase and to reduce the wage rate of the
economy, as the Brazilian experience of recent decades appears to
demonstrate in a conclusive manner. In this respect, we are in
agreement with Oliveira,?® among others, in showing how the
function of the minimum wage was precisely that of imposing a
single wage rate on the economy, precluding certain categories from
obtaining wage levels substantially above the rest.

28 R. Macedo and M. E. Garcla, op. cit.,, p. 44.
20 Francisco de Oliveira, Economia Brasileira: Criticas @ Raido Dualista (2nd
cdition, Sio Paulo: Sele¢ges CEBRAP, 1976) .
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Economic growth, urban and rural wages:
the case of Brazil *

Edmar L. Bacha *®

1 — Introduction

The level of wages of unskilled labor is the most important indicator
of the standard of living of the Brazilian population, although
literature on income distribution in Brazil offers no analysis of the
long-run behaviour of rural and urban wages. This paper is an
attempt to fill this gap in empirical knowledge.

The Lewis! growth model predicts that during the labor
surplus stage the wages of unskilled urban labor will remain
constant, in terms of agricultural output. This prediction is based
on two assumptions: first, the earnings of agricultural laborers are
not altered, which implies the productivity of labor in traditional
agricultural activities is stagnant. Second, it is assumed that there
cxists free entry to the urban labor market, with rural-urban
migration rcacting to the relative wages with sufficient agility to
guarantee the maintenance of a constant equilibrium differential
between the urban and rural wages of unskilled labor.

Editor's note: Translation revised by the author.
® This study was sponsored by the PREALC/ILO (Santiago, Chile) . The author
is gratcful for the comments of Regis Bonelli, Jose Marcio Camargo, Rodolfo
Hoffmann and Victor Tokman.

Originally published in Pesquisa e Plancjamento ELconémico, vol. 9, nl 3
(Dccember, 1979).

A Shortened version in English of this paper has appeared in S. Teitel and
M. Syrquin (ed.), Trade, Technology, Equily and Stabilization in Latin America
(New York: Academic Press, 1981).
¢® Catholic University of Rio de Janeiro.
1 W. Arthur Lewis, “Economic Development with Unlimited Supplics of Labor™

(The Manchester School, May, 1954) . Reproduced in A. Agarwala and S. Singh
(orgs.), The Economics of Underdevelopment (London: Oxford University Press,

1958) .
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_ At first sight, it would scem that the post-\World War II indus-
trialization process in Brazil confirms the prediction of the dual
growth model regarding the constancy of the.bchaviour of wages.
Nevertheless, a closer examination of available data indicates that
the Lewisian concept of surplus labor is highly restrictive and
unable to explain the complexities of the urban and rural wage
trends in the South of Brazil. This paper suggests that the behavior
of wages can only be understood in a type of analysis which incor-
porates agrarian structure, the trend in the terms of trade between
agriculture and industry, government labor policy and the strength
of labor unions.

We will first analyze the rural wage trend in Sao Paulo and
subsequently the behaviour of average industrial wages in Rio de
Janeiro. The paper concludes with an examination of the interac-
tions between the political-institutional structure, the terms of trade
between agriculture and industry, and the differential hetween
urban and rural wages.

Appendix 1 details the elaboration and the limitations of the
statistical series presented in the text. Appendix 2 presents new
estimates of the trends in food costs in Rio de Janeiro and Sao
Paulo between 1966 and 1977 and discusses the urban and rural
wage trends of unskilled labor in the country as a whole throughout
the recent phasc of economic expansion.

2 — Rural wages

Graph 1 shows the behavior of wages of resident day laborers in
Sio Paulo agriculture from 1948 to 1978. Two wage concepts werc
used: the product-wage, which is the monetary wage divided by
the index of prices paid to growers in Sio Paulo; and the deflatcd
wage, which is the quotient between the monetary wage and an
overall price index.? The product-wage is a cost concept and is
related to capitalist agriculture’s demand for labor. When compared
with the physical productivity of labor in the rural sector, it shows
labor’s share of agricultural production. The deflated wage is a
purchasing power concept. It indicates the pruchasing power of
rural wages in relation to the basket comprised of goods which
constitute part of the GDP.

Until 1963, the rural wage was a frce market rate, which tended
to reflect the alternative value of labor time spent in family farm-

2 The aggregate price index is equal to the implicit deflator of the GDP for
1965-1977. For the other years, since the relevant serics was not available, we
used the general price index of the FGV (Column 2 of Conjuntura Econémica)
as an approximation of the implicit deflator.
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Graph |

DAILY WAGE INDICES OF RESIDENT RURAL
LABORERS IN SAO PAULO (1970 =100)
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ing, at least in Sio Paulo. In 1963, the Federal Government intro-
duced the Rural worker’s Statute and implemented the law on the
rural minimum wage. This may have created a gap between the
minimum wage paid in the capitalist rural sector and the value
of labor time spent in family farming, but definitive Judgemcnts
cannot be passed.

Le us consider the product-wage series: setting aside shortrun
fluctuations, the 30-year period can be divided into two sub-periods:
1948-1966 and 1967-1978. Within each of these periods, the rural
wage is reasonably constant in terms of the price of agricultural
production, but in the latter period it is almost 30%, higher than
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the former.3 The graph suggests that the increase in the product-
wage between 1963-1964 and 1967-1968 was more a result of the
change in labor legislation than of the interaction of market forces
in the rural sector.

There may be some doubt as to whether the Statute in fact
contributed to the increase in rural wages. The new legislation
imposed the payment of minimum wages, nevertheless it permited
the deduction of costs incurred with housing, electricity, firewood
and food provided to the laborer’s. The growers may therefore have
declared payment of wages which included the value of items
supplied to the laborers. Furthermore, as the author of the wage
series used in Graph I observed, “since the minimum wage is a legal
obligation, the entrepreneur, when interviewed is studies of this
type, forcefully affirms that he pays wages in accordance with the
law”. 4

In this respect, howerver, certain reservations should be held:
first, the series of wages of non-esident day laborers observed in
Graph 2 indicates wage earnings more substantial than those of
resident laborers, and the wages of the non-residents include a mi-
nimum share of earnings in kind; second, since 1968 the IEA
wage study has not been “objective” (based on questionnaires
directed to the agricultural employer), but rather ‘“subjective”
(based on responses given by agronomists of the Institute itself,
located in the various agricultural sub-regions). There is no
apparent reason why the agronomists would falsify the information
submitted to the Institute, nevertheless no decline in rural wages
after 1967 is observed. Finally, the Statute’s effect on rural wages
may have been less a function of the minimum wage than the
crcation of a legal apparatus which supports the demands of rural
wage laborers. In order to avoid the action of the “rural legal
services lawyers”, rural landowners may have chosen to pay wages
above the alternative value of labor on small holdings. The pers-

3 The relevant regression cquation is:

u = 760 4 22.2 DUM
N @n

R2 = 0.70; d = 1.3%; Se = 17.38

Where u is the product-wage index and DUAf is a dummy variable equal to zero
in 1948-1966 and equal to 1 in 1967-1978. The numbers in parenthesis are the
standard crrors of estimate of the regression coefficients. The value of the
Durbin-Watson statistic is low, indicating that explanatory variables are missing
in the cquation, but the statistical test generally supports the description of
the text.

® 1EA: Instituto de Economia Agricola — Institute of Agricultural Economics.

4 P. V. Sendin, “Elabora¢io de um Indice de Salirios Rurais para o Estado dc
Sio Paulo”, in Agricultura em Sdo Paulo, vol. 19, no. 2 (1972), p. 18l.
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Graph 2
DAILY WAGE INDICES OF NON-RESIDENT RURAL
LABORERS IN SAO PAULO
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pective of unemployment in the capitalist form of production thus
becomes more costly for the wage laborer, who consequently ceases
to demand his “rights” in the recently stablished Labor Courts. In
other words, the increase in real rural wages (with a possible
decrease in employment) is a form by which the wage labor market
adjusts to the increase in the worker’s bargaining power resultant
of the implementation of the Rural Labor Statute.
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The constancy ol the product-wage since 1967 is particularly
impressive since other analysis (for example, the annual forecasts
(“Progndsticos”) of the Instituio de Economia Agricola de Sao
Paulo) have considered only the behavior of deflated wages. The
latter increased by more than 509, during the past decade. Note
in Graph 1 that the general wrend of the deflated wage declines
until 1963, when it reaches a minimum limit, from which wages
increase dramatically until 1977-1978. This scries’ post-1963 behavior
can be explained in two stages. From 1963 to 1967, the wage
increase seems to have been due 10 the accomodation of Sio Paulo
agriculture to the new labor legislation. Since 1968, the spectacular
increase in agriculture’s terms of trade provoked a rural wage
increase. The alterations in the terms of trade can be seen in Tables
3 and 4 in Graph 4. The increase in the relative prices of agriculture
since 1968 was stimulated from abroad, but the food cost indices
in Rio de Janeiro and Sdo Paulo, shown in Appendix 2, also indica-
te a considerable improvement in the relative position of agriculture
for domestic consumption during this period.

It should be emphasized that the increase in the deflated agri-
cultural wages since the mid-1960's was due to the alteration in
the terms of trade. 1t did not imply an increase in the rural wage
laborer’s purchasing power over his own product. The wage increase
can thus be temporary, unless world market conditions result in
the setting of a permanently higher level for agricultural prices
in Brazil.

The longrun increase in rural wages does not appcar to be
linked to the trend of increasing productivity of agricultural labor
in Sio Paulo. There are no annual series, but the IBGE agricultural
censuses estimate that in 1930, 1960, 1970 and 1975 the agriculiural
labor force of Sio Paulo was composed of 1.5, 1.7, 1.4 and 1.5
million people, respectively. (The Instituto de Economia Agricola
de San Paulo disagrees with this last estimate and, in an unpublished
document, suggests that the rural labor force in 1975 was composed
of 1.3 million people; this number includes resident and day
laborers) . There is also an index available of the real value of rural
production in Sdo Paulo, prepared by the Instituto de Economia
Agricola. 3 Assuming that the number of hours worked per employee
is constant, we can calculate a productivity index of rural labor in
S3o Paulo for the years of the censuses. Table 1 presents this index,
together with the product-wage index for the key years.

[

5 ‘The production scries of the IEA in current prices includes 21 commoditics.
the’ same which appear in the price series of Table 3. The index of real
production is the result of the division of the production valuc scries by the
price index series,
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Between 1950 -and 1960, rural wages icreased by only 2.59,
while the rural labor - productivity rose by 269 during the same
period. Between 1960 and 1970, wages rose ncarly as much
as productivity but, as was previously observed, the wage increasc
was caused by the introduction of rural labor legislation. In com-
pensation, labor productivity should have incteased much more
uniformly during the period. Between 1970 and 1975, wages in-
creased by 5%, while productivity either remained constant (accor-
ding to the estimate of the IBGE regarding the labor force) or
rose by 159, (according to the IEA ecstimate).? No definitive con-
clusion regarding this period may be drawn, given the uncertainty
of the available information.

In brief, an institutional phenomenon (the Rural Labor
Statute) appears to explain the sudden increase in the product-wage
series. Were it not for this, onc could propose the hypothesis that
rural wages would have remained constant at the level of producti-
vity of family farming in the country.

One doubt remains: how can wages rise when agricultural
prices increase and, at the same time, remain constant when produc-
tivity increases? If the labor supply were fixed, this would certainly
contradict the theory of labor demand. Nevertheles, the prevalence
of pre-capitalist modes of employment in Brazil gurantces an unli-
mited supply of labor to capitalist agriculture. In this context, an
increase in agricultural prices increased rural wages, because it also
increased the value of labor-time in smallscale farming. But the
technical change which increases the productivity of labor in capi-
talist agriculture maintains the rural wage constant if it does not
affect the level of productivity of family farming. Technical progtress
also may not increase capitalist rural employment if such employ-
ment is limited by considerations linked not to the marginal pro-
ductivity of labor, but by demand restrictions in the commodity
market, as some Brazilian economists believe to be the case.?” We
therefore conclude that market forces may not transfer the benefits
of agricultural modernization to rural laborers, unless it also reaches
the family farmer.

The empirical results are amply supported by the behavior of
the wage series of non-resident rural laborers in S3o Paulo (see
Graph 2). The principal difference is that temporary laborers, due

6 It should be noted that 1975 was the year in which the product-wage reached
its maximum value. An average of three years, with 1975 being the middle year.
produces an average wage slightly lower than that which prevailed in 1970.

7 Ruy Miller Paiva, “Modernizagio e Dualismo Tecnolégico na Agricultura®,
in Pesquisa e Planejamento, vol. 1, no. 2 (December, 1971), pp. 171-234, and
“Modemiza¢fo ¢ Dualismo Tccnolégico na Agricultura: Uma Reformulagio”,
in Pesquisa e Planejamento Econdmico, vol. 5, no. 1 (June, 1975), pp. 117-162.
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to their greater mobility, earn relatively more than permanent la-
borers since 1968, with the inarease in agricultural prices. A wage
pattern similar to that of the permanent laborer is that of tractor
operators in Sdo Paulo (Table 2).

3 — Urban wages

While rural wages, in terms of product, followed a straight forward
time trend, the wages of unskilled urban labor behaved in a much
more complex fashion in the period under examination. Graph 3
indicates the median wages trends in the industrial sector of Rio
de Janeiro from 1952 to 1973.% Two wage concepts were utilized.
The product-wage is the monetary wage divided by the wholesale
price index, calculated by the Fundagio Getulio Vargas for indus-
trial products. Real wages are equal to the quotient between
monetary wages and a food cost index for Rio de Janeiro.?

Despite some statistical pitfalls, which are discussed in Appendix
1, the median wage series seems to be a more appropriate wage
index for unskilled urban labor than the minimum wage or average
industrial wage.

In another study, we argue that the behavior of the median
wage in the Rio de Janeiro industry could be explained by the
trends of the official minimum wage, GDP per capita and the
cost of living index calculated by the Fundagio Getulio Vargas
for Rio de Janeiro. !® The elasticity of the median wage in relation
to the minimum wage was estimated at 0.5, while the elasticities
in relation to the price level and to the proxies used for productivity
were calculated at 0.3 and 0.2, respectively. These results confirm
that the minimum wage was important in the determination of the
wage level of unskilled urban labor and also indicate a wage drift
in the period under examination, preventing the market wages
from falling as much as the mininum wage during the 1960’s. Thus,
to a certain degrce the minimum wage overestimates, the effects

» Three different sources were used to calculate this wage series for the
22-ycar period (for statistical dctails, scc Appendix 1). For lack of data, we
were unable to utilize cither the modal wage or the wage of unskilled lahor
in the industry of Sio Paulo. Median wages for the industrial sector of Rio
de Janeiro arc not available after 1973. The wages in graph 3 do not include
the 13ts monthly wage, in cffect since 1962.

9 For the period 1952-1956, the cost of food products were obtained from the
FGV cost of living index for Rio de Janeiro. The values for 1967-1973 are
our own estimates, presented in Appendix 2.

10 Edmar L. Bacha and L. Taylor, “Brazilian Income Distribution in the 1960°s:
“Facts, Model Results and the Controversy’’, in The Journal of Development
Studies, vol. 14, no. 3 (April, 1978), pp. 271-297.
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Graph 3
INDICES OF MONTHLY MEDIAN WAGES IN THE
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of the post-1964 wage squeeze on the carnings of unskilled urban
workers.

In two previous studies we argue that average urban wages
constitute a weak index of the wage level of unskilled labor. 1! In
“Emprego e Saldrios na Indiistria de Transformagio, 1949-1969" we
showed that average industrial wages in terms of industrial prices,
increased by 95.79, between 1949 and 1969, whereas the average
wages of workers rose by 66.3%, in the same period. In “Hierarquia
¢ Remuneragiio Gerencial”, the analysis of a sample of large indus-
tries in the Center-South region of Brazil revealed that the real

11 Milton da Mara and Edmar L. Bacha, “Emprego ¢ Salirios na Inddstria
de Transformagio, 1949-1969", in Pesquisa e Planejamento Econémico, vol. 3,
no. 2 (June, 1973), pp. 303-340, and Edmar L. Bacha, “Hierarquia e Remuneragio
Gerencial”’, in Estudos Econ6micos, vol. 4, no. 1 (1974), pp. 142-176, both
reproduced in Os Mitos de Uma Década (Rio de Janeiro: Paz ¢ Terra, 1976),
PP.- 67-74 and 107-134), respectively.
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wages of unskilled workers decreased by 89, between 1966 and
1972, whereas, in the same period, the wages of skilled workers
rose by 209, and those of managers rose by 52%.

The continuous trend toward the concentration of income
distribution in the urban sector in Brazil, which emerges from the
examination of these and other data, !? prevents the utilization of
the average wage as an approximation of the wage level ol unskilled
urban workers in Brazil in the post-World War 1I period.

The long-run behavior of the median wage appears rcasonably
compatible with the predictions of Lewis’ model. In the period
1946-1973, the real wage fluctuated cyclically, with a declining trend
between the 1950's and 1960's. However, when the 13* monthly
wage is considered, (this policy was initiated in 1962), the average
difference in wage levels between the 1950's and 1960’s declined,
and on a long-run basis, the urban wage in terms of food prices
is relatively constant. 13

This result was conditioned by the interaction of the urban
political struggle with the trend in the terms of trade of the agri-
cultural sector. With the introduction of minimum wage legislation
in January, 1952, the populist policy, together with a decrease in
the relative agricultural prices, brought about an increase both in
product-wage and in real wages until 1958-1959. There followecl
a period of rapidly increasing inflation and increase in agricultures
terms ol trade. In terms of industrial prices, wages reached a
maximum value in 1962 (when taking into consideration the 13
monthly wage, which was first implemented in December of that
year), but in real terms wages followed a continuously downward
course since 1959.

12 For references sece Edmar L. Bacha and L. Taylor, op. cil.

13 The results of regressions are the following: when real wages are measured
cxcluding the 13th monthly wage, we get:

v = 1012 — 10.2 SHIFT
(17.2) (2.7)
R2 = 0.38; d = 1.35; Se = 6.65

where v is the index of rcal median wages (1969-1971 —= 100) and SHIFT is a
dummy variable equal to zcro in 1946-19G1, and cqual to 1 in 1962-1973. The
cstimate of the variable coefficient SHIFT decrcases in value and becomes

statistically non-significant when the 13thb monthly wage is added to the monthly
wage:

v* = 1012 — 255 SHIFT
(17.5)  (2.78)

R? = 004; d = 1,34; Se = G.78

where v* is the index of real median wages, including the 13th monthly wage
since 1962.
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The nising price and wage spiral was drawn to a halt only
in 1964, with the advent of a Federal Administration which banned
labor union activity and discontinued minimum wage legislation.
Inflation was then brought under control and real wages continued
to decline until 1966, after which time the wage level remained cons.
tant until the end of the period.

The continuing decrease in real wages and the maintenance
of their value at a relatively low level took place in an authoritarian
political context. It may thus be concluded that the longrun
stability of urban wages was the result of a political cycle, rather
than of the type ol labor market adjustments considered in the
literature on the dual growth model. In the following scction, we
discuss these themes further, first considering the trend in the ratio
between urban and rural wages.

4 — Relation between urban and rural wages

Graph 4 presents an estimate of the trend of the differential between
urban and rural wages in the South of Brazil during the post-World
War II period. The rural wage is equivalent to 30 days wages ol
the resident day laborer, shown in Graph 1, while the urban wage
is composed ol two parts. For the period 1948-1973, the data were
derived from the median industrial wage of Rio de Janeiro in
Table 5 (applying a geometric process of interpolation to centralize
the observations for 1965-1973 in Junc of each year) The average
hourly wage of bricklayers in the construction industry in Brazil
* (shown in Appendix 2) was then linked to this series of the median
wage to complete the information for the period 1974-1977.

If the differential between urban and rural wages in equili-
brium conditions is 309, as Lewis suggests, !5 in agreement with
Graph 4, this equilibrium began to prevail in Brazil only very
recently. In the late 1940's, the differential between urban and rural
wages was approximately 1009,. It fell to 509, at the beginning of
the following decade and then increased to 1509, in the late
1950's and the early 1960's. Henceforth, it fell regularly throughout
the 1960's and 1970’s, until it reached 289, in 1977.

14 The behavior of the wage of unskilled urban labor after 1973 can bhe
obtained from a wage serics for the construction industry, published by the
IBGE. According to this series, the real wage hegan to rise slowly in 1973, but
did not reach the 1969 level until 1977 (for details, scc Appendix 2). Adding
this evidence to Graph 3. it can be said that the basic urban wage has
remained practically constant in real terms since 1966.

16 W. Arthur Lewis, op. cit.

141



Graph 4
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Graph 4 also indicates that the terms of trade of agriculture
is closely associated with the wage differential. The relation between
these two variables is clearly prescnted in Graph 5. Three periods
can be identified: 1948-1962, 1963-1968 and 19G9-1977. The sensiti-
vity of the wage ratio to the trade balance is stronger during the
the first period. There is no relation between the variables from
1963 to 1968, but the relation reappears in the period 1969-1977,
with the wage ratio being much less sensitive to the terms of trade
than previously.

There is little doubt that institutional phenomena were respon-
sible for the decline in the differential between urban and rural
wages in 1963-1968, a period during which the terms of trade of
agriculture followed a declining trend. On the one hand, the labor
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Graph 5
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policy adopted after 1964 compressed the urban minimum wage.
On the other hand, rural wages rose due to the extension of labor
legislation to the rural sector since 1963. The combined effect of
these policies resulted in a substantial reduction in the differential
between urban and rural wages.

The negative relation between the terms of trade of agriculture
and the ratio between urban and rural wages for the other two
periods on the graph can be explained if we accept the fact that
the wage share in the urban sector is fixed institutionally by col-
lective bargaining between workers and capitalists, under the aegis
of the State. The monetary wage in the rural sector is determined
by the value of average labor productivity in small-escale agriculture.
An increase in the ratio between the prices of rural and urban
commodities should lead, then, to a decline in the ratio between
urban and rural wages. But if this is correct, what is the explanation
for the sharp drop in the sensitivity of the wage ratio with respect
to sectoral terms of trade between 1948-1962 and 1969-1977? Three
hypothesis can be raised.

The first stresses the institutional phenomena, denying the
causal validity of the relation presented in Graph 5. In accordance,
with this view, the wage differential increased during the 1950's
because the Government was populist and urban unions were relati-
vely strong. It declined in the 1960's and 1970's because the Go-
vernment was authoritarian and unions.were weak. The changes
in the terms of trade were incidental to these political changes, and
its relation to the wage differential was fortuitous.

This hypothesis states that the level and the rate of growth of
the ratio between urban and rural wages is a function of political
factors. If the latter were represented by dummy variables, a possi-
ble econometric test of the hypothesis is provided by:

Inw = 4.11 4 .0639¢ + 2.85 D — .183 D.t
(.13) (.0142)  (.81)  (.034)

R2 = 82; d= .73; Se — .24

were In w is the natural log of the index of the ratio between
urban and rural wages, ¢t is time and D a dummy variable equal
to zero in the period 1948-1962 and equal to 1 in the period
1969-1977 (the observations for 1963-1968 were excluded from the
equation for previously stated reasons). The numbers in paren-
thesis are the standard errors of the regression coefficients.

The rate of variation of the wage ratio behaves as was

predicted by the institutional hypothesis: it is positive and equal
to 6.49, annually in the first period and negative and equal to
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11.99, annually in the second period. However the low value of
the Durbin-Watson coefficient indicates the existence of serial corre-
lation in the residuals and, therefore, the lack of additional ex-
planatory variables in the regression equation. Politics can explain
some but not all of these wage movements.

A second hypothesis, although it accepts the effect of the terms
of trade on the wage ratio, argues that one variable is missing from
the graph: the growth rate of labor productivity in the urban sector.
In the [irst period (1948-1962), the productivity factor tended to
widen the wage differential, and the terms of trade had the same
effect. Consequently, the effect of the latter was amplified by the
exclusion of the productivity variable. On the other hand, during
the 1970's the terms of trade in agriculture tended to reduce the
wage differential, whereas the productivity factor acted in the oppo-
site direction. Thus, the exclusion of the productivity variable is
responsible for an underestimate of the effects of the terms of trade
on the wage differential during the 1970's.

Assuming that the productivity of urban labor is an exponential
fuction of time, the second hypothesis can be represented econo-
metrically by the equation:

Inw=13.1 — 1.80 In P — .047¢
(1.6) (.35) (.0072)
R2 — ,70; d = .81; Se = .3802

where P represents the terms of trade of agriculture and the other
symbols are the same as in the previous equation.

Contrary to the hypothesis, the coefficient of the proxy for
productivity is negative: the ratio between urban and rural wages
decreases over time.

The sign of the: coefficient of .the time variable plus the fact
that urban wages were higher than rural wages at the beginning
of the period indicate that there was an adjustment mechanism
which tended to reduce the wage differential.

A third hypothesis takes into consideration the existence of this
adjustment mechanism and attempts to explain the reduction in the
sensitivity of the wage ratio to the terms of trade in terms of more
rapid rates of intersectorial mobility on the part of labor. An indi-
cator of this phenomenon could be the expansion of seasonal labor
in agriculture, that is, people who work jobs alternately in the
rural and urban sectors, depending on the opportunities available.
This is a consequence of the penetration of purely capitalist produc-
tion into the rural sector, causing a leveling trend in the wage rate,
regardless of the economic sector.
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The econometric implications of this hypothesis are that the
ratio between urban and rural wages at time ¢ is negatively de-
pendent on the agricultural terms of trade, positively dependent
on the growth of the (relative) productivity of urban labor, and
negatively dependent on the wage ratio at time (-1.2¢ The greater
the wage ratio at time ¢-1, the more rapidly labor will migrate from
rural to urban occupation, and this will tend to reduce the wage
ratio in time ¢. If the hypothesis is correct, the coeficient of the
wage ratio entered in lag form would increase in absolute terms
between 1948-1962 and. 1969-1977 (the same would occur to the
intercept, as demonstrated in note 16).

The estimated equation is:

Inw =9.62 4+ .11 D — .388 InP 4 .0271t — .502 lnw_,
(2.00) (2.29) (.253) (-0059) (.518)
— .151 D.lnw_,
(0.437)

R = 92, d=1.14; Se = .077

Whe w_, is the value of the lagged wage ratio.

All the signs are as predicted, although the standard errors are
quite large.1? Furthermore, Durbin’s test for autocorrelation, in

18 We write the wage ratio as a negative function of the terms of trade and
as positive function of the relative productivities of labor:

w=A4AP* Q" L* a 0, b>0

were Q is a ratio between urban an rural production and L is the ratio between
rural and urban employment. We measured migration as the ratio between L
and L_,, and we assume that it is a function of the differential between the
wage ratio in time f, and the wage ratio in equilibrium conditions, w®:
L|IL, = B(w,/w®*) ¢, ¢ > 0
Let:
K = AB® we*

and we assume (for lack of data on Q and L,) that:
(QIL)* =™ h >0
Then, substituting the equation for L in the formula of w and simplifying, we
obtain an equation which can be estimated:
w = KP* e w:b
A greater mobility of labor can be specificd as an increase in the wvalue of ¢,

thus increasing both the value of the constant term, k, as well as the absolute
valuc of the coefficient of w._,.

17 In a comparison with tbe previous equation, the inversion of the sign of
the coefficient of the variable time is particularly interesting. This change
justifies the theoretical expectation on the sign of this coefficient.
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the presence of the value of the lagged dependent variable between
the regressors, indicates a serial correlation in the residuals.

Thus, our preliminary econometric tests do not provide suffi.
cient information to distinguish among the alternative hypothesis
which were raised. Nevertheless, they indicate the importance of
relative prices and political variables and lend some credibility to
the third hypothesis according to which the increasing mobility of
labor tends to diminish the effect of the terms of trade on the
ratio between urban and rural wages.

5 — Conclusions

Our tentative findings bring us to a rather somber conclusion:
despite the spectacular increase in Brazil’s per capita GDP following
World War 1II, in terms of food, median urban wages are no
greater and probably lower today than they were 30 years ago.
In terms of basic needs, it appears that unskilled urban workers as
a functional group, in no way benefited from the fact that per
capita income in the country more than tripled in the period under
examination.

The agricultural wage earner in the South of Brazil has benefited
from the extension of labor legislation to the rural sector since
1963. With the exception of this improvement, and despite sig-
nificant increases in productivity in the agricultural sector, in terms
of agricultural product, rural wages remained relatively constant
during these 30 years.

One can ask wthether this was a necessary consequence of the
surplus labor condition which predominated at the beginning of
the post-World War II period. The answer seems to be negative,
for two independent reasons.

First, an agrarian reform program allowing for agricultural mo-
dernization under a-family farming -system would have forced an
increase in the wages of unskilled labor both in capitalist agri-
culture and urban occupations. Second, apparently for most of the
period ‘under examination, the intersectorial mobility of labor was
not sufficiently strong to tie urban wages to rural income. Aside
from the terms of trade, the level of urban wages appears to have
depended more on the political force of the urban proletariat than
on anything else

Our results indicate that it would be improper to adopt a fata-
list attitude with regard to the labor surplus. The Government’s
policy (minimum wage legislation in- particular) is an important
determinant of the wage increases for unskilled workers. The
effectiveness of this legislation would have been greater if it had been
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accompanied by political measures intended to increase the produc-
tivity of small farms, which could be accomplished through an
advanced program of agrarian reform.

Appendix 1 — Statistical data
i

This appendix consists of six tables which contain the data discussed
in the text.

Table 1 reports the evolution of the productivity of agricultu-

ral labor and agricultural wages in Sdo Paulo for 1950-1975. The
construction of these indexes is explained in the text.

Table 1

Sdo Paulo: Productivity of Agricultural Labor and Rural Wages
in Selected Years for 1950/1975

Years Index of Labor Product-\WVage
Productivity Index

1950 58.2 75.5

1960 73.4 77.4

1970 100 100

1975 101 (115) 105

SOURCE: IBGE; Inatituto de Economia Agrfcola de Bio Paulo (unpuhlished data): and Tahle 3.
NOTES: The index of lahor preductivity lgreu with the estimates calculated by the IBGE for
the agricultural labor force (agricultural The ber in pnunthmu was ohtained using
the estimate of the Instituto de Economia Awkula for the labor force in 1078.

Table 2 presents the series for rural wages in Sdo Paulo. The
data for 1948-1970 were taken from the study by Sendin, 8 who,
during the period 1968-1969, surveyed aproximately 20 cattle ran-
ches in Sdo Paulo which had kept book-keeping records since 1948.
Since 1962, to this information Sendin added data from the annual
“Prognosticos” published by the Instituto de Economia Agricola
de Sdo Paulo for the agricultural season. The annual wage data
since 1968 were obtained by taking the average wages for March and
November of each year, collected by the local agencies of the IEA
and published in the annual “Prognésticos” obviously the more re-
cent information is more trustworthy.

18 p. V. Sendin. op. cit,, pp. 167-190.
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The wage data was deflated by using the two prices series in
Table 3. The series of prices received by Sio Paulo growers is an
index published in Conjuntura Econémica, but collected by the
IEA. It is a Laspeyres index for the 21 most important agricultural
commodities of Sdo Paulo. At least for the more recent period, the
weight for this index were derived from the average quantities
produced in the period 1962-1966. The aggregate price index is a
combination of the general price index of the FGV (column 2 of
Conjuntura Econémica) for 1948-1964 and April, 1978, with the
price deflator of the GNP for the period 1965-1967. We avoided
using the FGV general price index during the 1970's because its
calculation involved the computation of the cost of living in Rio de
Janeiro, the wholesale price index and the construction cost index
in Rio de Janeiro, and we suspect that neither of these reflects the
true price trend for this period.?

Table 4 shows the estimates for the terms of trade of agricul-
ture. The series of prices received by S3do Paulo growers, from
Table 8, in the numerator. The denominator is the wholesale
price index calculated by the FVG for the industrial sector (column
18 of Conjuntura Econémica). This latter index probably also
underestimates the industrial price trend in the country, as Bonelli
pointed out,2° but unfortunately no other series was available.

Table 5 contains median monthly wage estimates in the indus-
trial sector of the City of Rio de Janeiro. The annual averages
for 1949-1956 were obtained in Conjuntura Econémica, vol. 12, no. 1
(January, 1958) . It is a wage index calculated by the former Center
for Social Studies of the Fundagio Getulio Vargas, based on a
sample of 177 industrial establishments. The estimates for April
1957 through April 1963 are found in the Anudrios Estatistdcos do
Brasil, of the IBGE, and refer to the median wage in establishments
having five or more employees in the former State of Guanabara.
Bacha, da Mata and Modenesi 2! present an argument showing
that the two previous series are resonably compatible. The estimates
for April 1965 to April 1973 were obtained by linear interpolation
from the wagc distribution for the industrial sector of Rio de
Janeiro. The information is taken from questionnaires completed
under the Law of the 2/3, which was published annually by the

19 TFor an examination of this problem, sec Instituto dos Economistas do
Rio de Janeiro, Boletim (October, 1978).

20 Regis Bonelli, “Mais Dificuldades na Interpretagio dos Dados da Industria™,
in Pesquisa e Planejamento Econdmico, vol. 8, no. 2 (August, 1978), pp. 505-524.
21 Edmar L. Bacha, Milton da Mata and Rui Lyrio Modencsi, Encargos Traba-
lhistas e Absorgio de Mado-de-Obra: Uma Interpretaco do Problema e seu
Debate, Colecio Relatdrios de Pesquisa (Rio de Janeiro: IPEA/INPES, 1972),
no. 12.
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Table 2
Sio Paulo: Rural Wage — 1948-1978

Resident Day Non-Resident Day Resident Tractor
Laborers Laborers Operators
Years
Monetary Deflated Product-  Monetary Deflated Product- Monetary Deflated Praduct-

Wage* Wage® Wage® Wage* Wageb Wage® Wage* Wage? Wage®
1948 0.016 80.2 771.9 0.020 88.7 91.2 0.020 84.3 82.0
49 0.018 84.3 77.3 0.022 93.7 85.9 0.022 86.7 79.5
1950 0.022 92.8 75.5 0.024 92.2 75.0 0.025 88.7 72.1
51 0.027 97.6 83.5 0.027 88.8 76.0 0.029 88.3 75.5
52 0.031 100 87.9 0.034 100 87.8 0.035 95.3 83.5
53 0.033 93.0 75.3 0.037 94.9 76.8 0.038 90.1 72.9
54 0.039 84.4 64.8 0.049 99.0 76.1 0.042 78.4 60.3
55 0.047 89.6 72.0 0.060 104 83.5 0.52 83.4 67.0
56 0.055 87.7 73.3 0.063 91.8 76.7 0.063 84.4 70.5
57 0.063 87.9 77.8 0.076 86.4 85.4 0.671 82.9 73.4
58 0.070 86.1 87.2 0.082 91.8 92.9 0.078 81.C 82.1
59 0.087 77.5 82.8 0.103 83.5 88.2 0.100 75.2 80.4
1960 0.114 79.0 .4 0.110 69.4 67.9 0.138 80.4 78.7

61 0.148 74.8 70.7 0.171 78.7 74.4 0.174 74.0 70.0



62 0.223 74.3 64.5 0.254 77.1 60.9 0.261

63 0.362 69.0 60.7 0.398 69.0 6C.7 0.427
64 0.764 76.4 63.9 0.814 73.8 61.8 0.904
65 1.37 87.3 88.1 1.55 89.5 90.4 2.08
66 1.78 81.0 80.7 2.07 85.7 85.3 2.45
67 2.49 83.0 98.0 2.54 81.8 91.1 2.89
68 3.20 91.0 106 3.70 93.2 108
69 3.07 91.3 04.1 4.16 87.0 89.8 4.76

1970 5.1% 100 100 5.65 100 100 6.11
7 6.45 107 100 7.04 107 100 7.80
72 8.38 18 101 9.36 120 102 9.16
73 1135 133 93.6 11.90 127 89.4 12.55
74 15.85 141 103 18.25 118 108 16.77
75 20.65 139 105 23.75 145 109 22.97
% 21.85 133 86.7 34.05 147 9.5 30.89
T 45.20 151 93.4 52.50 159 98.7 47.73
78 52.40 136 97.6 66.10 156 uza S8 s

73.1
68.5
75.9
111
93.9
86.0
84.5
92.1
100
109
109
123
126
130
124
124
130

63.4
60.3
63.5
112
93.5
95.7
98.3
95.0
100
102
92.6
86.9
91.9
97.9
81.0
83.0
93.7

SOURCES: P.V. Sendin, op. cit.; and Instituto do Bannomin Agricola de Sio Pauln, Prognisticn, 1978 and 1079,
¢ In oruzcirrs (Cr$) per doy.

b Monetary wages/nggregato prico index, 1970 = 100,

¢ Monotary wagea/prices sodcived by Sio Paulo growers, 1070 = 100.



Table 3

Brazil and Sao Paulo: Indices of Selected Prices for 1948-1978

(1970 = 100)
General Price Index Index of the Terma
linked to tho Pricea Reccived by of Trado of
Years Implicit Deflator of Sfo Paulo Growers Agrioulture
the GDP
n (2) (100 X (2)/(1))

1948 0.388 0.399 103
1949 0.415 0.453 109
1050 0.481 0.567 123
1851 0.538 0.6820 117
1952 0.601 0.688 114
1053 0.600 0.853 124
1954 0.876 1.14 130
1955 1.02 1.27 126
1956 1.22 1.48 120
1957 1.40 1.58 113
1058 1.58 1.568 98.7
1950 2.18 2.04 03.6
1060 2 81 2.87 103.1
1981 3.8 4,07 105.7
1942 5.84 8.73 115.2
1933 10.2 11.8 113.7
1064 13.5 23.3 110.5
1085 30.6 80.3 89.0
1964 42.7 42.9 100
1967 55.0 40.4 80.8
1088 70.3 60.4 85.9
1089 84.8 82.0 08.9
1970 100. 100 100
1071 117 125 107
1972 138 182 117
1973 168 238 142
1974 218 208 137
1975 260 3814 132
1976 400 625 183
1077 584 041 181

April 1878 760 1044 130

SOURCES: FGYV, Conjuntura Econtmica; P.V. 8endin, op. cit.; IEA, op. cil.
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Table 4

Central South Region of Brazil:
Terms of Trade of Agriculture for 1948/1978

(1970 = 100)
Terms of Trade of
Wholesale Prices of Agriculture = Prices
Years the Industrial Sector Received by Sio Paulo

Growers/Wholesale Prices
of the Industrial Sector

1048 0.406 08.3
1949 0.425 107
1950 0.441 129
1951 0.524 120
1952 0.763 122
1933 0.651 131
1954 0.856 133
1955 0.969 131
1956 1.21 121
1957 1.41 112
1958 1.66 94.0
1959 2.38 85.7
1960 2 93 98.0
1961 4.17 97.6
1962 6.07 111
1963 11.1 105
1964 20.3 115
1965 32.8 92.4
1966 43.4 98.8
1967 54.6 90.5
1968 71.2 84.8
1969 85.6 95.8
1970 100 100
1971 117 107
1972 36 119
1973 156 151
1974 302 148
1975 262 147
1976 357 175
1977 497 189
April 78 626 167

S0URCE: FQV, Conjuntura Econbmica.
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Table 5

City of Rio de Janeiro: Monthly Median Wages of Employees
in the Industrial Sector for 19481972

Median Wage Wholesale Coat of Food
Die Tom e T et e O R
Month m?ag._ (‘Po%loecféal)' a 5!;;:.;30 ) (2)/(3) (2)/(4)
(§V) (2) @) 4 (%) ®
1945 0.789 0.305 0.409 0.200 74.8 105
1047 0.885 0.335 0.405 0.363 82.7 02.3
148 0.950 0.368 0.406 0.381 90.6 [N )
1949 1.09 0.422 0.425 0.400 09.3 106
1059 1.17 0.453 0.441 0.435 103 104
1951 1.27 0.401 0.524 0.491 03.7 100
1952 1.45 0.561 0.563 0.502 20.6 04 8
1933 1.49 0.576 0.661 0.607 88.5 82.6
1954 2.19 0.847 0.856 0.844 08.0 100
1055 2.89 1.12 0.969 1.08 118 107
1058 3.40 1.32 1.21 1.30 100 102
41057 4.27 1.85 1.42 1.51 116 100
4/1058 4.69 1.81 1.53 1.76 18 103
4/1959 8.63 2.56 2.38 2.27 108 113
41961 10.69 4.10 3.87 4.03 106 102
4/1963 15.49 5.99 5.41 6.30 111 05.1
411963 24.50 9.51 10.0 10.4 05.1 01.4
4/1085 75.08 20.0 32.0 33.3 89.5 87.1
4/1868 102.70 30.7 41.0 46.8 04.7 84.8
4/1067 131.00 50.6 53.3 57.4% 04.9 88.3
471968 180.50 85.6 68.1 67.20 96.3 97.6
4/1069 208.80 80.8 82.5 81.3* 07.0 00.4
41971 308.20 110 113 128 * 105 93.0
41972 365.80 141 132 158 ¢ 107 89.2
41973 453.40 178 175 207 * 116 “84.5

SOURCES: Medinn Wages: for 1046-1956, FGV, Conjsuntura Econtmica (January, 1958), for 1057—

1963, IBGE, Anudrio Bataltlico, for 1085-1073, Ministério do Trabalho, * ‘Law of the 2/3"; wholesalo
prices: FGV, Conjuntura Econbmica: costa of food products: for 1046-1068, FGV, Conjuntura Econs-
mica, for 1967~1973, Appendix 2.

® Estimataos.
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Table 6

Central South Region of Brazil:
Approximate Urban and Rural Wage
Differentials for 1948-1977

Thirty Days Wages

Median Monthly of a Resident Urban/Rural
Years Urbun Wage Rural Day Laborer Wage Differential
in Sao Puulo [(1) — (2)] (L)
m 2)

1948 0.950 0.480 97.9
1949 1.09 0.540 102
1850 1.17 0.660 77.3
1951 1.27 0.810 56.8
1952 1.45 0.930 55.9
1953 1.49 0.990 50.5
1954 2.19 1.14 92.1
1955 2.89 1.41 105
1956 3.40 1.85 106
1957 4.34 1.89 130
1958 4.97 2.10 137
1959 6.89 2.61 164
1960 8.72 3.42 155
1961 11.30 4.44 154
1962 16.70 6.69 150
1963 27.00 10.9 148
1964 47.20 22.9 108
19685 79.10 41.1 92.5
1966 110 53.4 106
1967 168 74.7 112
1968 172 8.7 74.3
1969 216 119 81.5
1970 262 154 70.1
1971 317 194 3.4
1972 379 251 51.0
1973 489 341 37.5
1974 857+ 476 38.0
1975 8790 620 41.8
1976 1 163 838 39.1
1977 1 736 1 356 28.0

SOURCES: -Ses text.
* Estimates.
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Ministry of Labor. The data from the “Law of the 2/3" question-
naires are not based on a fixed sample of companies; therefore,
comparability between time periods is dubious. Furthermore, there
is no way to check the degree of compatibility between these series
and the two previous scries.

The wholesale price index for the industrial sector is the in-
dex from column 18 of Conjuntura Econbémica. Food costs for the
Feriod 1949-1966 were obtained from the FGV’s cost of living index
or Rio de Janeiro published in Conjuntura Econ6mica. The estima-
tes for 1967-1973 were derived from retail food prices, collected
monthly by the IBGE in Rio de Janeiro, since 1967. Twenty-three
food commodities were considered with weights derived from a
minimum cost diet.?? Although observations relating to wages are
from April of each year, the estimates of food prices were computed
as an annual average. For the linking of the two food price series,
we used the ratio between the annual averages of the two 1967
indices..

Table 6 shows the trend of the differential between .urban
and rural wages. The median monthly urban wage was partially
obtained from Table 5. The observations relating to the period
from April 1957 to April 1972 were calculated in June of each
year, through a geometric process of interpolation. The observations
for 1973-1977 were estimated from the annual averages of the hourly
wages of bricklayers in the Brazilian construction industry. This
index is found in Appendix 2 and was prepared using information
published in Industria de Construgio, of the IBGE. For the linking
of the two series, we proceeded in the following manner: first, we
extrapolated the median monthly wage from April of 1973 to June
1978, using the growth factor observed in these series between April
1972 and April 1973; then, we used the ratio between the median
industrial wage in June 1973 as a constant multiplier to join the
two series.

The rural wage in Table 6 is the same series shown in Table 2
multiplied by 30 to convert the daily wage into a monthly wage.

Appendix 2  Cost of food products, and urban and
rural wages in Brazil: 1966-1977

This appendix addresses two problems, the first of which is the
measurement of the true behaviour of food costs in Rio de Janeiro
and in Sio Paulo during the 1970’s, in comparison with the

22 Described in Dietas de Custo Minimo, Fundagio Getulio Vargas (Rio de
Janeiro, 1978). For additional details, see Appendix 2.
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distorted picture presented by the “official” price indices of these
two cities; sccond, national wage indices are calculated for the pe-
riod, both for the urban and rural sectors, to check the evolution
of the process of unification of unskilled workers’ wages in the
country.

A.2.1 — Cost of food products

The food cost indices in the cities of Rio de Janeiro and Sdo Paule
were derived from the retail prices of the food items collected
monthly by the IBGE in these and in other state capitals since
1967. The monthly price of each item is estimated by the IBGE
based on approximately 15 price observations in each city. Below
we only consider the annual averages of these monthly prices.
The weights of each item were estimated based on a recent study
of the FGV on minimum cost diets. 23 The diet selected (denomi-
nated by the letter H in the FGV study) includes 26 food items
which satisfy not only certain minimum nutritional requirements,
but also 29 restrictions associated with the habits and preferences
of Brazilian consumers. These restrictions are of three types:
a) fixed quantities for specific products; b) a maximum- ceilling
on the share of certain kinds of foods which are nutritionally rich,
but poor in flavour; and ¢) minimum quantities of specific pro-
ducts which are included in the usual Brazilian diet.
Due to statistical considerations, we made the following alte-
rations in diet H of the FGV, so that it could be used together
with the IBGE food price survey, to calculate the food cost indices:

a) Vinegar, pepper and collard greens were eliminated from
the diet, since their prices were not sought by the IBGE; these
omissions do not substantively alter the results, since these foods
make up only 49, of the original diet;

b) For lack of information, in the original diet liver was
replaced by an equivalent quantity in proteins of second quality
beef; we also assumed that the price of filet mignon kept pace with
that of prime beef, and that the price of fresh sardines behaved
like that of fresh fish; and = -

c) finally, the weighting of coffee in the diet was reduced
from 8 to 39, since the substantial increases in the price of this
comodity during the 70’s was causing abnormal increases in .the
food price index; 39, is the weighting of coffee in the value of
domestic food consumption in the new FGV cost of living index
for Rio de Janeiro.

23 Fundag3o Gertulio Vargas, Dietas de Custo ..., .op. cit.
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Table 7

Composition of the FGV’s Diet H and of the Modified Diet

Products Weights in Weights in the
FGV’s Diet H Modified Diet

Japanese Rice 0.13267 0.14748
French Bread 0.06459 0.07180
Wheat Flour 0.01448 0.01609
White Potatoes 0.01929 0.02139
Manioc Flour 0.04642 0.05160
Non-refined Sugar 0.03122 0.03470
Black Reans 0.04128 0.04588
Kidney Beans 0.02919 0.03244
Collard Greens 0.02881

Onions 0.01303 0.01448
Tomatoes 0.01812 0.02012
Oranges 0.01379 0.01531
Filet Mignon 0.08808

Prime Beef 0.07587
Liver 0.03983

Second Quality Beef 0.03129
Chicken 0.07925 0.08809
“Carne Seca” 0.03557 0.03954
Eggs 0.03200 0.03556
Fresh Sardines 0.01303

Fresh Fish 0.01448
Soybean Oil 0.06308 0.07012
Coffee 0.07788 0.02930
Qarlic 0.01551 0.01723
Pepper 0.00304

Salt 0.00346 0.00383
Vinegar 0.00545

Milk 0.09551 0.10016
Margarine 0.01546 0.01719

SOURCES: FQV, Distas de.Custo. .., 0p. ot.; and text.
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Table 8

Brazil: Alternative Cost of Food Products
Indices for 1967[1977
(1970 = 100)

Rio de Janeiro Sdo Paulo

Years

FGV Diet FIPE Diet
1967 57.3 75.4 56.4 57.1
1968 61.6 67.2 68.4 69.1
1969 79.7 81.6 85.3 83.8
1970 100.0 100.0 100.0 100.0
1971 122.0 128.0 124.0 128.0
1972 144.0 158.0 148.0 158.0
1973 165.0 207.0 178.0 213.0
1974 225.0 276.0 228.0 285.0
1975 283.0 363.0 295.0 377.0
1976 403.0 524.0 396.0 527.0
1977 587.0 715.0 551.0 699.0

SOURCES: Conjuntura Econbmica; and text.

Table 9

Brazil: Averages (n) and Coefficients of
Variation (cf/u) for Hourly Wages in
the Construction Industry (1969/1977)

(In Current CrS§)

ITod-Carriera Bricklayers Construction Foremen

Years B alu » oln M oln

1969 0.56 0.041 1.02 0.044 2.02 0.050
1970 0.67 0.035 1.21 0.044 2.41 0.051
1971 0.81 0.030 1.47 0.044 2.78 0.038
1972 0.97 0.029 1.72 0.040 3.46 0.052
1973 1.15 0.029 2.13 0.039 4.39 C.C33
1974 1.55 0.042 2.98 0.041 6.38 0.055
1975 2.16 0.043 3.99 0.042 9.06 0.053
1976 3.08 0.041 5.28 0.045 13.41 0.033
1977 4.45 0.041 7.88 0.035 19.26 0.053

SOURCES: IBGE, Anudrio Estalfstico and Induslria de Construcdo.
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Table 7 shows the composition of the diet H of the FGV and
of the modified diet which we used to calculate the food price idex.

Table 8 compares the trend of alternative indices of food costs
in the period 1967-1977. For Rio de Janeiro, we compared the
behavior of the FGV index with that of the modified diet. For Sio
Paulo, the comparison was made between the modified diet and the
food price index of the Fundacio Instituto de Pesquisas Econdmicas
da Universidade de Sio Paulo (FIPE).

Until 1970, the differences are minimal between the annual
variations of the modified diet and those of the “official” indices.

The same is true for the period 1974-1977 taken as a whole,
although the differences in the annual price variations are signi-
ficant. Nevertheless, in the period 1970-1973, the discrepancies are
quite sharp. The differences in the proportional variations of the
indices between 1972 and 1973 are especially large. Increases of 30
and 34.89, were recorded in the indices of the diet in Rio de
Janeiro and Sio Paulo, respectively, in comparison with increase
of only 14.6 and 20.39%, in the “official” indices for these cities.

These results tend to confirm the general consensus in Brazil
that the price indices in Rio de Janeiro and Sio Paulo were mani-
pulated during the early 70's in order to keep the recorded rates
of inflation low. 2! In addition, they indicate that it is appropriate
to use food prices from this study as deflators to calculate the real

value of the wages of unskilled workers in Brazil during the past
decade.

A.2.2 — Urban wages

Urban wages were estimated based on the data of the IBGE survey
for the construction industry in 20 Brazilian states. The monthly
series cover the years 1969 to 1977. Here only the annual averages
of the wage are presented.

The wages of three groups of workers in civil construction were
considered: hod carriers, bricklayers and construction foremen. In
order to obtain national wage indices, the wages for these categories
in each state were weighted by the state’s sharc of the total number
of employees in civil construction in the country.

The weights were taken from the study by Dorothea Werneck, 2°
and the average monetary wages for the country as a whole are
shown in Table 9, which also shows the co=fficient of variation

24 On this topic, see the co'lection of studies published by the Instituto de
FEconomistas do R.o de Janeiro, op. cit.

25 Dorothea F. F. Werneck, Emprego e Saldrios na Industria de Construgdo,
Colecdo Relatdrios de Pesquisa (Rio de Janciro: IPEA/INPES, 1978), no. 40.
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(ratio between the average and the standard deviation) of the state
averages. These coefficients are invariably small and do not exhibit
any discernible tendency.

Table 10 shows the trend of deflated wages, of product-wage
and of the real wages of hod carriers, bricklayers and construction
foremen for the period 1967-1977.

The deflated wages are the monetary wages divided by the
price deflator of the GDP and measure the purchasing power of
the wages for goods in general, in the proportion in which the latter
are part of the Brazilian GDP. The product-wages are the quotients
between monetary wages and the cost of construction in Rio de
Janeiro (a proxy of the prices of houses and other recently cons
tructed buildings).2¢ They constitute a measure of the purchasing
power of wage earners in relation to the product which they help
to produce. The real wages are the ratio between monetary wages
and food prices (from the previous section) and indicate how much
of the basic food diet the wages allow the workers to acquire. The
various deflators are shown in Table 11.

Graphs 6 and 7 summarize the empirical results. The first
shows the trend of the three definitions of wages with constant
purchasing power for the category of hod carriers in civil cons-
truction. The second compares the behavior of the ratio between
the wages of bricklayers and construction foremen with the wages
of the hod carriers.

Both in terms of the price of the product as well as in terms
of the price deflator of the GDP, the wages of hod carriers increased
significantly during the 1970's. For example, the deflated wage is
1569, greater in 1977 than in 1969. However, when measured in
relation to food costs, the wage gains disappear. There was a
considerable drop in real wages from 1969 to 1973, followed by a
recovery which lasted until 1977. At the end of the period, the
real wage was 8%, lower than in 1969. The contrasting behavior
of the various definitions of wages is explained by the sharp increase
in the relative prices of agricultural commodities since 1968.

Graph 7 shows that the wages of bricklayers had the same
behavior as the wages of hod carriers, and that construction foremen

26 The index of construction costs for Rio de Janeiro, calculated by the
Fundagio Getulio Vargas, also undecrestimated real costs. Therefore, it was
rcplaced in practice by a new “national civil construction price index'’, with
the objective of readjusting Government contracts with the construction industry.
"Infortunately, this index is only available since 1974.
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Table 10

Wage Indices of Constant Purchasing Power in the
Brazilian Construction Industry: 19691977

HodCarriera Bricklayera Conpstruction Foremen

Years pofated Product- Real Deflated Produot- Real Deflated Produot- Real
Wage® Wageb Wagee Wage® Wageb Wagee Wage* Wageb Wageo

1909 97.8 98.5 101 100 99.2 104 99.2 97.9 103
1970 100 ! 100 100 100 100 100 100 100
1971 103 105 94.5 103 105 94.5 98.0 100 89.8
1972 105 107 99.1 103 105 §9.9 105 107 91.1
1973 104 107 83.3 108 109 85.0 110 113 87.9
1974 105 111 83.3 113 110 89.5 121 127 95.7
19756 11 123 88.4 114 127 90.9 130 145 104
1076 m 121 86.8 108 116 83.6 133 145 104
1977 112 117 92.6 110 116 91.3 135 141 112

SOURCES: IBGE, Inddsiria de Consirucdo; and FGV, Conjuntura Econbmtica.
& Mcnetary wage;implicit deflator of the GDP.

b Monetary wage/conatruction cost in Rio de Janeiro.

< Mcnetary wage/ocat of food producta in Rio do Janeiro.

Table 11

Brazil: Alternative Price Deflators for 1966/1977

Cost of Food Construction
Years  Price Deflator Prices Received Products Cost in Rio
of the GDP by Growerss in Rio de de Janeiro

Janeiro®

1966 42.7 44.2 46.8 39.0
1967 55.0 52.7 57.4 55.1
1968 70.3 61.9 67.2 72.7
1969 84.6 77.9 81.6 85.7
1970 100.0 100.0 100.0 100.0
1971 117.0 127.0 128.0 115.0
1972 138.0 158.0 158.0 135.0
1973 166.0 221.0 207.0 161.0
1974 218.0 314.0 276.0 208.0
1975 290.0 391.0 363.0 260.0
1976 411.0 588.0 524.C 376.0
1977 592.0 879.0° 715.0 567.0

SOURCES: FGV, Conjuntura Bconémica: and toxt.
® Column 274 of Conjuniura Econbmica.
b FGV food price index for Rio de Janeiro.

¢ Column 17 of Conjuntura Beondmica (wa avoided using column 274 for thia year due to a variation
of weighta, which enormously affects the index).
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Groph 6

BRAZIL: WAGE TRENDS FOR HOD CARRIERS IN THE
CONSTRUCTION INDUSTRY -1969/1977 (1970=100)

Woge Index ( Hod Corrier ) Product-Wage

1204
10 -
Deflated Wage
100+
\\\\
”
90 - \\\ Real Wage _ 7~
~ P T ——
\h_ __,/

804

T ] T - T T

69 71 73 75 77

obtained larger wage readjustments during the period. In 1977, the
earnings of construction foremen were 4.3 times that of hod carriers
as compared to 3.6 times larger in 1976.

A.2.3 — Rural wages

Since 1966, the Fundagio Getulio Vargas has been conducting a
bi-annual, survey of rural prices and wages. This survey initially
encompassed 16 states and presently includes ncarly every state in
the country: In this article, we considered the information on the
wages of day laborers, regularly-employed laborers, tractor operators
and farm managers, with reference to 16 states. The information
is taken from June of cach year for the period 1966-1977, excluding
the State of Sio Paulo and the Northern states. (At the time this
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Groph 7

BRAZIL: WAGE RATIOS IN THE CONSTRUCTION
INDUSTRY (1969-1977)

Wage Ratio
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survey was being conducted, information on wages in Sio Paulo
were available in the Instituto de Economia Agricola, but not in a
form which could immediately be integrated with information from
the FGV).

The weights for employment for the rural wage indices were
taken from Conjuntura Econdmica, 1971. Table 12 presents infor-
mation on averages and the coefficients ol variation of nominal
wages of the four groups of workers from 1966 to 1977. At least in
the case of the day laborers, there appears to have been a tendency
towards a decreasing wage dispersion among the State of the Fede-
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Table 12

Brazil, 16 States: Rural Wages, Averages, and Coefficients of
Variaton for 1966-1977 (in June of Each Year)

el gy O e N
Yeara (CrS8/dny) (CrS$/month) (Cr§/month) (Cr8/month)
» o/p " oin s olp » alu

1066 1.83 0.092 46.0 0.041 85.2 0.041 83.2 0.118
1967 2.03 0.056 61.8 0.040 105.0 0.034 109.0 0.102
1968 2.51 0.054 73.6 0.043 132.0 0.043 123.0 0.085
1869 2.96 0.039 84.8 0.046 152.0 0.026 146.0 0.074
1970 3.44 0.061 08.9 0.045 177.0 0.022 186.0 0.089
1971 4.44 0.062 129.0 0.053 226.0 0.023 225.0 0.070
1972 5.36 0.061 155.0 0.055 281.0 0.019 272.0 0.072
1973 6.93 0.059 201.0 0.055 346.0 0.021 315.0 0.076
1974 12.0 0.040 303.0 0.041 478.0 0.028 529.0 0.078
1975 16.8 0.049 406.0 0.044 687.0 0.027 829.0 0.094
1976 22.7 0.049 551.0 0.045 909.0 0.033 1 084.0 0.088
1977 32.9 0.042 816.0 0.046 1 398.0 0.026 1 544.0 0.077

SOURCE: FGV, Conjuntura Econémica.

ration. Table 13 shows the trend of deflated wages, product-wages
and rcal wages for each group of workers.2” The concepts are
similar to those of the previous section, with the exception of pro-
duct-wage, which is the quotient between monetary wage and the
index of prices received by the growers.

The wage trends of day laborers and regularly employed labo-
rers are shown on Graphs 8 and 9. Graph 10 compres the earnings
trend of the various groups of workers with the wages of rural
day laborers.

27 It should be noted that nominal wages refer to June of each year, whereas
the price indices are annual averages.
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Table 13

Brazil, 16 States: Rural Wage Indices of Consltant Purchasing

Power for 1966-1977

Day Permanct Tractor Tarm
Laborera Laborers Operatera Manngers

Yeann

Deflated  Produot- Real Deflated Product Real Deflated  Product- Real Deflated  Product- Real

Wages® Wagceb Wagee Wages* Wagcb Whaga® Wagea® Whageb Whagea Whages* Whagob Whage®
1086 104 101 05.2 100 105 100 113 109 103 105 101 05.5
1067 107 112 103 114 119 100 108 113 104 1006 111 102
1968 104 118 100 106 120 111 106 120 111 03.6 107 08.2
1969 102 110 106 101 110 105 102 111 100 92.8 101 90.2
1970 100 100 100 100 100 100 100 100 100 100 100 100
1971 110 102 101 112 103 102 109 101 128 103 95.3 94.5
1972 113 08.7 09.7 114 00.4 99.4 118 101 101 100 02.4 02.4
1973 122 01.4 97.6 122 01.9 08.1 118 88.2 04.2 112 83.7 89.4
1974 160 11 126 140 97.5 111 124 80.0 097.8 130 00.4 103
1975 169 125 135 142 105 113 134 09.2 107 164 113 123
1976 161 112 126 136 04.7 106 125 87.2 97.9 142 99.0 111
1977 161 100 134 139 94.0 116 133 89.8 110 140 88.2 108

SOQURCE: FGY, Conjuntura Econdmica.
® Monotary wage/implicit deflatcr of the GDP.
b Monctary wage/price received by the growers.

« Monetary

t of food p

K

in Rio de Janciro.
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BRAZIL: WAGE TRENDS OF RURAL DAY
LABORERS - 1966-1977 (1970=100)
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Graph 10

NUMBER OF DAYS THAT A RURAL DAY LABORER
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The Brazilian manufacturing industry:

structure and trends of profits and
wages, 1959-1974 *

Claudio M. Considera *®

1 — Introduction

The majority of studies on income distribution in Brazil deal with
personal, rather than functional, distribution. Thus, the profitwage
dichotomy, as well as the distribution of profits and wages among
the various economic agents, is rarely studied.? The most general
objective of this paper is to contribute to the existing knowledge
on these two aspects of functional distribution as they relate to the
manufacturing industry.

Studies on the personal distribution of income, using the most
diverse types of income statistics, indicate a sharp increase in the

Editor’s note: Translation revised by the author.

® The credit for this article is duc in large part to the tireless assistance
and cncouragement of Paulo Vieira da Cunha, since the author was not entirely
familiarized with the vast literature on the labor market. The criticism and
suggestions of Martim Smolka, Milton da Mata, Regis Bonelli, Celsius Lodder
and Anna Luiza Ozorio dc Almeida, colleagues from INPES, and of Edmar
Bacha, contributed substantially to improve the precliminary draft of this study.
The statistical data were paticntly processed by Economics students Luiz Carlos
Pereira de Souza and Luiz Ocidvio Parente de Mecllo. Originally published in
Pesquisa e Planejamento Econdmico, vol. 10, n® 2, Aptil 1980.

®® IPEA, Rescarch Institute and the Taculty of Economics/Fluminense Federal
University.

1 As cxceptions we can cite the pioneering work in this arca of Fdmar L.
Bacha, “Hierarquia e Remunerag¢io Gerencial”, in R. Tolipan and A. C. Tinelli
(eds.), A4 Controvérsia sobre Distribuicdo de Renda e Desenvolvimento (Rio
de Janeiro: Zahar, 1975), Milton da Mata and Edmar L. Bacha, “Emprego e
Saldrios na Indistria de Transforinagio, 1949/69'', in Pesquisa e Planejamento
Econémico, vol. 3, no. 2 (June, 1978), pp. 303-340, and Rodolfo Hoffmann,
“Considcragges sobre a Evolugio Recente da Distribui¢cio de Renda no Brasil™
(Piracicaba: USP/ESALQ, 1973) mimeo.
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concentration of income occurring during the post-1960 period. 2
Three reasons (or any combination of them) may have contributed
to this prenomenon: a) an increase in the concentration of assets
and, consequently, a greater concentration of profits; b) given
any distribution of assets, some event which would have caused an
increase in the profit share; and c) given a functional distribution,
some event having caused the wage increases for some, to the de-
triment of the majority.

Aside from the distribution of assets (which remains as unknown
in Brazil), we can generally identify two opposing interpretations
of the causes of the increase in concentration. On the one hand,
some believe that an increase in the share of profits took place,
along with a rise in the wages of a small percentage of workers, by
virtue of the economic policy implemented during the last 15 years,
namely, the sharp increase in the value of capital, through subsidies
and wage control in the case of the less skilled laborers.2 On the
other hand, there are those who attribute the increased concen-
tration to the market forces, by stating that during a period of
rapid growth, some of the more highly skilled labor categories were
overvalued, due to their scarcity. However, this group makes no
mention of functional distribution. 4

As was to be expected, one of the major points of this wide
ranging controversy on income distribution is wage policy. Its critics,
armed with statistics on minimum wages and on the analysis of the
wage readjustment formula and the parameters used therein (i.e.
predicted and real inflation), have attempted to demonstrate that
the past 15 years have been characterized by a decline in real wages
of the large majority of laborers. Its defenders take the opposite
position, based on statistics on average wages. &

2 For cxample, making usc of the study conducted by IPEA (IPLAN/CNRH),
“Indicadores Sociais para Uso do CDS (Base Anual): Resumo da Situagio
1960-1978'* (Brasilia: IPEA, May, 1979), mimeo, note that the Gini coefficient
of income distribution of the cconomically active population was 0.60 in 1960,
0.62 in 1970, 0.63 in 1976 (data from the Censo Demogrdfico do Brasil (1960
and 1970) and from the Pesquisa Nacional por Amostra de Domicilios (National
Survey of Houschold Samples) (1972 and 1976).

3 The articles of the collection published by R. Tolipan and A. C. Tinellj,
op. cit., arc representative of this interpretation.

4 Iis best known representative is the study C. G. Langoni, Distribuicdo de
Renda e Desenvolvimento Econémico do Brasil (Rio de Janeiro: Expressio e
Cultura, 1973).

G For a retrospective of recent studies on industrial wage trends, see Paulo
Renato Souza and Paulo Eduardo Baltar, “Salirio M{nimo e Taxa de Saldrios no
Brasil”, in Pesquisa ¢ Planejamento Econémico, vol. 9, no. 3 (Deccember, 1979),
pp- 629-660. In this paper, thc authors criticize this type of result and aitempt
to characterize the growing dispersion in industrial wages since the carly 1960’s.
In terms of wages, this dispersion favored a small share of the industrial
workers, to the detriment of the large majority, whose wages followed the
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It appers that the only point of consensus in the entire debate
is that there was an increase in the concentration of income during
the last 15 years. The origins of this increase and the reasons for
which it took place, are still a source of controversy, and will pro-
bably remain so, given its strong political implications. In this
paper, we shall attempt to prove that the origins of the greater
concentration of income are the increase in the profit share and
the favored position of certain wage categories. These phenomena
are, in turn, caused by both the economic policy which increased
the value of capital, and the subsequent wage squeeze of the post-
1964 period.

This study is divided into two sections, the first of which com-
prises an analysis of the structure and trends of the distribution of
income between profits and wages, by branch of the manufacturing
industry, for the period 1959 to 1974. It has been demonstrated that,
during the period in question, there was a sharp increase in profits’
share of income in all branches of the manufacturing industry.
Given the lack of data on capital subsidies, this result is apparently
due only to the wage containment policy then in effect.

In the second section of this study, we analyze the structure
and trends of the distribution of wages by branch of the manufactur-
ing industry for the period 1970 to 1974, by distinguishing two ca-
tegories: high and low wages. The results indicate that the structure
and performance of the industrial categories explain the major part
of the wage differences between categories. In addition, it is shown
that the data on structure and performance also explain the differen-
ces in the average wages of those categories by branch of the industry.

2 — Structure and trends in the share of profits by
branch of the manufacturing industry: 1959,
1970 and 1974 °

The objective of this part of our study is to examine the behavior
of the profit share of income in 7 the manufacturing industry berween

same trend as the mimmum wage and which, like the mimmum wage, sharply
declined in rcal valuc. They also conclude, in support of the thesis attributed
to Francisco dc Oliveira, “Economia Brasileira: Critica 2 Raz23o0 Dualista’’, in
Selecdes CEBRAP (Sio Paulo: CEBRAP, 1976), that the minimum wage acted,
in effect, as the cconomy’s wage rate in the period which began in the 1960's.
Note that this thesis had already been defended by Milton da Mata and Edmar
Bacha, op. cit, and Edmar Bacha, op. cit.

8 The statistics used in this section were taken from Censos Industriais, for
1960 and 1970 and Pesquisa Industrial, 1974.

7 Defined here as the profit share (gross of income tax) in the total income
gencrated (profits 4 total wages). Profits were calculated by deducting total
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1959 and 1974. We shall also attempt to relate this trend to several
current hypothesis in Brazilian economic literature,

2.1 — Determinants of the profit share

According to Kalecki, given the dominant characteristics of the
commodity markets and of the means of production (monopolies,
oligopolies, unions), the relative profit share in the value-added of
the industry is determined by two factors (aside from the sectorial
composition of the value-added): a) the degree of monopoly; and
b) the ratio of the prices of raw materials to the unit cost of labor
or, more simply put, the total cost of raw materials to total wages. 8
An increase in the degree of monopoly or the prices of raw materials
in relation to the unit cost of labor would result in an increase in
the share of profits. During the business cycle, the opposite effects
of those determinants would be compensated and, therefore, the
profit share would not undergo sharp fluctuations as a result of the
cycle.

Within this formulation, besides the firms' increased market power
and the increase in the relative share of capital to labor,? another
factor which could increase the profit share would be a reduction
in real wages through, for example, a government policy of wage
containment, implemented through strict control of unions. During
periods of rapid economic growth, however, increases in real wages

wages and miscellaneous expenditures from the walor da transformagdo in-
dustrial. ®

¢ Translators’ note: The term walor da transformagao (industrial) will not
be translated here, as there is no English equivalent. According to Regis Bonelli,
in Tecnologia e Crescimento Industrial: a Experiéncia Brasileira nos Anos 60
(Séric Monogrifica, Rio de Janeiro: IPEA/INPES, 1976), “There are no estimates
available to calculate this variable... Neither the Brazilian Industrial Censuses
nor the National Accounts present estimates of the valuc-added at the aggregate
level uscd in this study. One of the variables comparable in both the Censuses
of 1960 and 1970 is the Nct Value of Production (NVP), mcasured by factor
cost. Deducting expenditures on Raw Materials, Fuel and Lubricants, Electric
Energy, Packaging; and the cost of contracted intermediary services gives us
another magnitude which is comparable in both cases: the valor da transformagdo
industrial (VTI). The difference between the VTI and the value-added is a
numerous group of expenditures (Diverse Expenditures-DE) .

8 Michacl Kalecki, “Distribution of National Income®, in Selected Essays on
the Dynamics of the Capitalist Economy (Cambridge: Cambridge University
Press, 1971), pp. 62-77. For an application of this analytical reference to Brazil,
sec Raul Eckcrman, “Parcela Salarial ¢ Tamanho da Firma", in Pesquisa e
Plancjamento FEcondmico, vol. 8, no. 1 (April, 1978), pp. 281-240. The value-
addcd is the total of profits 4 wages of the workers 4 fixed costs, the latter
including the wages of administrative personnel.

9 To put the organic composition of capital of Kalecki’s proposition in other
terms.
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may result in a reduction of wages' share of output, since such in.
creases are lower than those in real output per capita, or, rather,
of productivity, This indicates that increases in productivity benefit
capital more than labor, through a rise in profits higher than that of
wages.

2.2 — Structure of the profit share, by branches of the
manufacturing industry

Based on the aforesaid discussion, one would expect that:

a) the industry branches displaying greatest degrees of mo-
nopoly obtain greater profit shares. Using the concentration coeffi-
cient as a measure of the degree of monopoly, we note in the data
from Table 1 that there is a close association between greater degrees
of monopoly and greater profit shares, and that, in 1959, this asso-
ciation was even closer than in 1970. 10

b) those industrial branches in which the composition of the
direct costs of production favor raw materials over wages (or which
are more capital-than labor-intensive) produce greater profit shares.
The available data reveal that this relation is quite close, whichever
measure is used for the organic composition. Curiously, the relation
is closer for the year 1959 than in 1970 and more in 1970 than in
1974. This could be the result of the increasing governmental in-
tervention in the restriction of labor union movements, resulting
in the extramarket factor discussed above. 1!

2.3 — Trend of profit shares by branches of the manufacturing
industry

Note from the figures in Table 1 that, from 1959 to 1970, with the
exception of Rubber Goods, all other branches indicate an increase
in the profit share. Of the 20 branches, 18 show increases equal or
superior to that of the manufacturing industry average, which was
229, during that period, representing an average annual rate of

1.7%,.
During the period 1970 to 1974, the share of profits continued
to grow, though at a reduced rate. With regard to the industry

10 The Spearman coefficient of rank order correlation were, respectively, for
1969 and 1970, 0.62 and 0.52, both sigmificant at the 1% level.

11 The Spearman coefficients for the ratio of total cost of raw materials/total
wages and share of profits, were respectively, for 1969, 1970 and 1974, 0.74,
0.68 and 0.56, all significant at the 1%, level. For the capital-labor relation
and the share of wages, the Spearman coefficients are, for 1969, 1970 and 1974,
respectively, 0.81 (1%), 050 (2%) and 0.49 (5%)-
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average, the growth was 2.49%, during the period, which represents
an average annual rate of 0.5%,. There was an increase in the share
of profits in thirteen branches, and in seven a decrease was observed,
with significant variations (above 9.59%) occurring in only seven
categories.

It is interesting to note that the largest increases in the profit
share for the period of 1959 to 1970 took place in the industrial
branches which obtained a share of profits lower than the average
of the manufacturing industry, such that the order of magnitude of
the profit share among the industrial categories changed little; 12
these variations only made the distribution of the share of profits
less disperse among the categories. 3 In the period 1970 to 1974, the
variations which took place in the profits share did not change this
picture very much. 14

It is important, however, to observe that the industrial branches
whose profits share increased the most in the period of 1959 to 1970
are recognizedly those which adopted less mechanized production
processes. ' As Table 1 indicates, the industries in which the profits
share increased the most in the period 1959 to 1970 were those
which had the smallest capital/labor ratio, both in 1959 and in
1970.18 In addition, they were not the most modernized industries,
as we are led to believe by the lack of statistically significant rela-
tion between the rise in the share of profits and the increase in
capital intensity. 17

On the other hand, the 1959 and 1970 indices of industrial
concentration, although not strictly comparable, show that the va-
riations in the degrees of monopoly in all branches (with the excep-

12 The value of the Spearman cocfficicnt between the profit shares of 1959
and 1970 was 0.85, significant at the 1%, level.

13 The variation cocfficient (standard deviation/mecan) between the profit
shares in 1959 was 0.21, while in 1970 it is 0.12.

14 The value of the Spearman cocfficient between the magnitudes of the
profit shares of the industrial scctors in 1970 and 1974 was 0.71, significant
at the 19, level, while the variation coefficient in 1974 is 0.14.

15 Understood in this context as the utilization of motor-driven machinery and
cquipment in the productive process, mecasured in terms of electrical ecnergy
consumed in industrial operations, by production personnel.

16 The Spearman coefficients between the increase in the profit share form
1959 to 1970 and the capitalflabor ratios in 1959 and 1970 were, respectively,
—0.49 and —052, both significant at the 19, level.

17 The Spearman coefficients betwcen the increase in the profit share and
in capital intensity in the period 1959-1970 and 1970-1974 are, respectively,
—0.17 and 0.30, both not significant.
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tion of Mechanics) were decreasing, although negligibly. 18 Even
though, for methodological reasons, the indices of concentration were
in fact greater in 1970 than in 1959, the difference was not very
significant and certainly insufficient to explain the increases recorded
in the share of profits.

Therefore, the only remaining explanation is the wage squeeze,
which was applied during that decade. ?® Taking the trends of value-
added and employment in the total manufacturing industry during
the period 1959 to 1970, it can be observed that they showed an
average annual growth of 8.4 and 3.19, respectively, which gives an
annual growth rate in productivity of approximately 5.39%,.2° Note,
however, that the real average wage in the manufacturing industry
rose during the same period at a rate of 3.89, per year. 2!

This set of information sheds considerable light upon the eco-
nomic occurrences of the period under study; generally speaking,
the wage squeeze in effect since the mid-1960's made possible a
considerable increase in the manufacturing industry’s profit share.
In the branches whose production processes are more labor-intensive,
the increase in the share of profits was sharper than in those which
used more capital-intensive processes. Between 1970 and 1974, the
wage policy in effect was mitigated; curtailing the functional redis-
tribution of income in favor of profits, which even so were subs-
tantial in several branches.

18 The distribution of establishments by volume produced for the year 1959
includes all establishments, whereas for the year 1970 establishments with less
than five employees and/or value of production less than 640 times the highest
minimum wage in ecffect in 1970, are excluded. Thus, the concentration in 1970
is slightly greater than the cocfficients indicate. In 1974, the distortions are
much greater, although the selection of establishments are identical to that of
1970: a) the number of categories by volume produced is much smaller than
in 1959 and 1970: and b) the values in cruzeiros of the classes are the same as
1970. The combination of these two characteristics results in an accumulation
of value of production in the last class, marking the Lorenz curve subjcct to a
cut, reducing the Gini coefficient.

19 In this regard, see, for example, Livio W. R. de Carvalho, “Principios e
Aplicagio da Politica Salarial Pdés-1964"" (Brasflia: University of Brasflia, Dzpart-
ment of Economics, 1973), Textos para Discussdo no. 9, mimco.

20 Data from Regis Bonelli, Tecnologia e Crescimento Industrial: A Experiéncia
Brasileira nos Anos 60, Série Monogrifica (R'o de Janeiro: IPEA/INPES, 1976),
no. 25. Tables 1.2 and A.LI, pp. 73 and 186, respectively.

21 Data from Censos Industriais, 1960 and 1970. The average wage was obtained
by dividing total wages by the monthly average of employed individuals. In
order to determine the real average wage, we utilized the implicit deflator of
the valuc-added in the manufacturing industry (40.5), calculated by Regis
Bonelli, op. cit. This is equivalent to interpreting wages as a component of
industrial costs. If the deflator is considered to be the cost of living in Rio de
Janeiro (44.3) , in scarch of some measure of welfare, an incrcase of real average
wages of only 8.19% per year is found.
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Table 1

Profit Shave, Capital/Labor Ratio, Raw Materials/Wages Ratio, and

Concentration Coefficients by Branches of the Manufacturing

Industry: 1959, 1970 and 1974

Share of Pralits a
Pratils (—) Raw Mataria's/Wages fatio
* Pralits + Wages
Establishmanis of
Establishmanis of fiva of Capital/labar five or more Conelaiion of
mara people employed and/ Ratia (1.000 KWH/ amployees and/ Caelficienio
Tanal or valua ol production production employes)b Total or value of pio- (Gini)
Indusirial Sectors Establishment mare than 640 times 1he Esnblishmonts  duciion 640 times
highast minimum wage in the highasi
elloct in yaar af 1he survay minimum wage in
elfect during year
ol survey
Varistion Varistion o
1959 1970 1959.70 1970 194 1970-74 1938 1970 1974 1859 1970 1970 1974 1959 1970
Fon-Merallic Minarals 540 680 4259 678 895 +25 4988 9209 15162 177 231 2,32 285 00866 0882
Metallugy 56,1 694 4237 694 41 467 11661 21512 28,280 347 680 581 237 0894 0874
Mechanics and Elecnical and Communications Equip-
man 468 607 4297 606 S9.8 — 1,3 2305 35S 4020 216 K] 2.3 304 0820 0812
Mechanics 405 §6.2 4388 560 551 —16 169 3290 3790 406 3,56 156 476 0792 0,800
Elecvical and Cammuications Equipment 52,3 665 42721 665 6720 +07 29875 3430 4440 306 2,18 2,19 J40 0635 0812
Transponation Equipment S49 650 +184 650 694 +67 2775 65546 5180 4.00 452 452 887 0911 0918
Wood 588 E6.6 4182 629 786 4170 1527 2698 3728 273 n 373 482 0736 06ES
furnitwe 39,0 50,1 +489 524 §25 +01 1212 1081 1,720 222 2.80 275 42 0789 0709
Paper and Cardboerd 81.6 6838 +238 B3B8 M4 +228 18413 22787 30.243 529 422 422 1739 08 079



Rubber 79 73 -0 74 72 -—66 8253 9,157 10570 6.8S SN sn 585 0.899 0.878

Lasther, Hides and Simifer Products 528 644 4219 640 623 =26 2238 23016 3610 4,08 480 479 578 0868 0,747
?n:::::: m::‘:::'ic‘:-‘u:m 694 616 +176 616 821 + 06 13303 24705 39390 6.69 65§ 856 1830 0878 0836

Chemicals 738 851 #4153 802 B46 + 55 12,193 3124 S4.340 438 430 43 382 0876 0838

nlli'&:.‘s'::::‘l.lln.dndtlﬁ:l‘l:'xinm P, Goant §52 843 4527 @45 40 —124 3884 4,827 6390 590 236 237 1336 0836 0.800
Plagics 632 M8 +185 750 756 —08 3865 5611 2810 337 466 467 499 0819 0789
Textiles 452 640 4416 840 700 +85 3477 5.155. 7830 68 A4 LU 742 0800 0755
Clothing, Footwasr aad Cloth Goods “6 619 +388 618 628 +16 0695 0798 105 3N LI R )| 482 0764 0715
Fead Produns 62 786 +168 785 761 —03 SA71 756 8570 953 1427 1450 1536 0834 0816
Bevenages 567 666 +168 684 753 +115 3650 5613 11520 3,29 348 344 349 0901 0,853
Tobacco 95 860 +861 661 88,1 +34 0968 2012 2540 5,60 401 481 202 0897 0825
Publishing and Printing j89 561 4442 560 647 +155 1518 1651 2510 1,83 154 154 1840 0818 00804
Miseallanaous 439 658 +498 659 511 —224 1469 5280 12810 1,80 252 281 209 0815 0750
Monufaciuring Indostey — Tatel §12 698 +220 697 N4 +24 5135 8256 11410 45 506 514 589 0898 0851

SOURCE: Original date from the Caasos /adustsrais of 1960 and 1870, and liom Pesquisa /adustrisl (Industriel Research), 1974°*

0BS: Tha rasuhs liom several indvstrias wara aggrageied lar tha purpase of mating tham comparabla with tha rasults ol wages of the Law of the 2/3. The date on tha relation of cepitel 10 lsbor are com-
parable only berwaen 1970 and 1874 (smaller esiablishmenis not includad).

¢ Prolits do not exclude incame tex: thay ware celculaied by subtracting 101al wages and miscellansous expandiwtes lrom jha valug of the uenslormation,

b Elacrical anery d in indusuinl eperstions {1,000 KWH) par production amployes,

@ The coelficiants ol concentration are nat perfactly comparable batwean the yaars: that ol 1970 doss not includa smaller esieblishmants (details in text. note 18).

¢ Esablishmant, trensleted lrom the Paruguase estede/ecimesto: *'it 18 the basic unit ol sistigtical infoimetian. Units ol Production, Production Suppar Uniis, and Industriel Servica Units ere considered as
“'lines ol producrion.”* The Productian Unit is tha place whara a single commodity or raleted commodities ate produced, using the sama raw malerisls or the same indusiriel processas. Eoch Unit ol Production
usually comptises a Prysical ot Lacal Unit {laciary, plant, mine, atc.) Whan thara axisttwao or mara Units of Production within a Singla Physicel or Lacal Unit, utilizing dillerent raw materials or production
racassas {os accurs in tha meteis end sutamohile indusuies, amang athers), aach Unit of Production is rasearchad soperataly, s o spacilic “‘fine of praduction™ 10 the exent thei aperatianal tonditiors par-
mil,"" Cesso Industrial, |BSE, Ria do Jansira, 1979, p. XVIII.

** Consus besed on o sample only ancompaszing “‘establishmanis’* with live or mare employoes,




3 — Structure and wage trends, by wage groups and
branches of manufacturing industry for the
period 1970/74

In this section of our study, we shall first analyze the distribution
of wages and the composition of the labor force which generates
these wages, by branches of the manufacturing industry. For the
purpose of analyzing the distribution structure, we must relate it to
the elements of industrial structure and performance. Once the wage
structure is classified, we then proceed to examine how the wage
distribution changed over the course of the period 1970 to 1974.
Preceding the two empirical secticns of this paper, a theoretical
discussion is elaborated, to serve as a basis for analysis.

3.1 — Detenninants of labor market segmentation and of the
structure and trends of industrial wages

3.1.1 — Rejection of the theory of human capital

Traditional literature on the determinants of labor market segmen-
tation and the structure and trends of industrial wages is vast and
controversial. Two sets of determining factors of those characteristics
of the labor market can usually be identified in the body of theo-
retical knowledge: the first refers to the conditions of the labor
force itself (both supply and demand), and the cecond concerns each
industry’s particular structural conditions.

For those economists who emphasize the first group of factors,
wages are determined by the confrontation between the employer’s
requirements and the characteristics of the labor supply (formal and
informal qualification, sex, age, race, preferences of the laborer, etc.).
Wages set in this manner make possible the maximization of utility
of the laborer as well as the firm's profits. For the opponents to this
theory, the determinants of the wage structure are basically derived
from inter-industrial relations, such as market power, productivity
and profitability.

Recent efforts have been made to synthesize these two theoretical
currents although without the approval of specialists in inter-indus-
trial relations: it was believed that the two explanations are either
complementary or that the empirical corroboration of the defenders
of inter-industrial relations can be reinterpreted as favorable to the
defenders of the competitive system, 22

22 See, for example, Mec'vin W. Reder. “Wage Differentials: Theory and
Measurement’’, in J. F. Burton ]Jr. et alii, Readings in Labor Market Analysis
(Chicago: Holt, Rinehart & Winston Inc., 1971), pp."281-309.
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Given the difficulties in substantiating such statements and the
complexity of this comparative-exercise, we shall not endeavor to
confront our theoretical basis with the neoclassical formulation. It
is necessary, however, to distinguish them on least two points: a)
the theoretical arguments developed here take into consideration
the specific characteristics of the modern capitalist system of pro-
duction; and b) the functioning of the labor market should be
understood through the social aspects of the capital-labor relation.

In this context, we must clarify that, unlike in neoclassical
theory, the relation between the laborer's hierarchical position in a
given firm (and, consequently, his relative wage) and his professional
qualifications is determined by his current job position, rather than
his qualifications. 22 In other words, the supply and demand curves
would not be independent, but the latter would determine the
former. This would be unacceptable in the postulates of neoclassical
economics.

We have rejected the neoclassical argument for precisely this
point: it is clear that the relative position of the laborer depends
fundamentally on his current position and less on his personal attri-
butes. This argument is reinforced by the fact that personal attribu-
tes are the essential criteria for the selection and promotion of per-
sonnel, and for the distribution of specific functions. It must be
acknowledged that the selection process is also a process of social
differentiation, and that the educational system, having developed
most of the individual's personal attributes, is merely the front line
of the process of differentiation, operating under the command of
the production process, and consonant with a specific historical
development. 2

3.1.2 — The internal labor market theory?*

The internal labor market is defined as ‘“an administrative unit,
such as a’factory, within which price formation and labor allocation
are determined by rules and administrative procedures”. 2¢ It is thus
“distinguished from the external labor market of conventional eco-

23 For a critical assessment of the neoclassical theory with emphasis on the
formulations of human capital, sce Paulo Vieira da Cunha and Regis Bonelli,
“Estrutura de Saldrios Industriais no Brasil: Um Estudo sobre a Distribuigio
de Saldrios Médios ¢cm 1970, in Pesquisa e Planejamento Econdémico, vol. 8,
no. 1 (April, 1978), pp. 117-168.

24 Ibid., pp. 131-142.

25 Reference used in Pcter B. Docringer and Michael J. Piore, Internal Labor
Markets, and Manpower Analysis (Lexington, Massachusetts: D.C. Heath, 1971).

26 Ibid., pp. 2-3.
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nomic theory, where decisions regarding price formation, allocation
and training are determined by economic variables”.?” The two
markets are closely interconnected by certain labor categories, which
serve as access to ports of entry to the internal labor market. Vacan-
cies are filled in the internal labor market according to its own
rules, by utilizing or promoting personnel already employed by the
firm. The internal labor market is completely independent of the
direct influence of the competitive forces of the external market. *8

The internal labor market bases its operations on three factors: 20

a) labor qualifications specific to each firm; differing from general
qualifications, which are usually acquired through formal education;
b) on-the-job training, obtained informally through contact with
the function itself and by observation of the functions of other
workers; and c) habits and customs imposed either by management
directives or, spontaneously, through the interaction of the stable
group of workcrs.

The advantages of a labor market internalization process are
manifold, for both the firm and the employees. Its principal char-
acteristic (labor force stability) eliminates or reduces diverse tan-
gible costs for the firm (i.e., selection and training, etc.) as well
as intangible costs (predictible social behavior, confidence, etc.). On
the other hand, it provides the existing staff with security in regard
to wage levels, promotions, equal treatment, job stability, rewards
for seniority. This system also affords some control over possible
transformations of the [irm which may affect employees, through
the unionization facilitated by the internalization of the labor
market. 30

The determination of wages within the internal labor market
is radically different from that of the external market, where the
forces of the competitive system prevail. Three aspects of the inter-
nal wage structure can be identified at the industrial level: a) the
wage level of the firm or factory as a point of reference in relation
to other firms or industries, not always translated into precise mo-
netary terms in wage negotiations; b) the vertical differentiation of
the wage structure, referring to the wage differentials among workers
performing different functions, according to the personnel qualifi-

27 Ibid.
28 Ibid.

29 On the historical character of these phenomena, sce Paulo Vieira da Cunha,
“A Organizagio dos Mecrcados de Trabalho: Trés Conccitos Alternativos’, in
Revista de Administracdo de Empresas, vol. 19, no. 1 (January-March, 1979),
PP- 29-46, especially Scction 4.2, pp. 38-40.

30 See P. B. Doeringer and M. ]. Piore, op. cit., Chap. 4.
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cations required for the exercise of the function and according to
the characteristics of the function itself; and c¢) horizontal differen-
tiation, with regard to the wage differentials among workers exercis-
ing the same function, according to the merits of each individual
workers, while exercising some function within the firm, or according
Lo a system of incentives to productivity. Although this structure
could be identified and interpreted as that of neoclassical theory,
it is different from that it does not reflect market forces in the short
run, but rather emanates from a broad system of managerial control,
directed towards assuring long-term responses of the firm to market
forces. 81

As has been mentioned, the segmentation of the labor market
is derived not only from the historical process of accumulation/con-
centration of capital (technical relations of production), but also
from the new social capital-labor relations, needed to maintain and
increase the domination of capital over the labor process. 3 In terms
of the development of the technical relations of production, “...
insofar as the firms increased in size, complexity and technological
sophistication (and while the concentration of capital molded the
market into monopolistic spheres of influence) it became both ne-
cessary and profitable for the larger firms to develop their own
internal mechanisms to control, distribute and pay labor. This is
partially due to the fact that, with the intensification of the division
of labor, the production process assumed evermore discontinuous
and fragmented forms, composed of a great number of interrelated
tasks. Thus, the type of labor in each one of the links would become
even more specific, requiring special, if not complex, skills for their
execution. Furthermore, the creation of internal markets responded
to a technical requirement of the process of occupational training
(previously implicit) . Given the growing specificity of the training,
the development of new work methods became generalized, not in
classrooms and through the traditional learning process, but rather
in the very process of production”. 3

On the other hand, these technical elements were not suffi-
cient for the establishment of internal labor markets. “The decisive
impulse must have been a result of changes in the relations ... of
production ... Admittedly, the operation of these markets depended,
from the outset, on the technological practices and the specific job
qualifications required by each sector. However, even a cursory re-
view would indicate that the most outstanding characteristic of the
period during which these new market forms emerged was the

81 [Ibid.
32 Sec Paulo Vieira da Cunha, op. cit, Secction 4.2, pp. 38-40.
38 Ibid., p. 38.
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accelerated introduction of automated production processes. Conse-
quently, production tasks were compartmentalized, thus radically
simplified, demanding less specific training and making obsolete a
number of previously acquired skills. In short, the tendency towards
automation homogenized the work force in that it reduced the num-
ber of occupations required in production and, at the same time,
the level of skill demanded for each of these. [These transformations]
would have emerged from the moment that, for certain fractions
of capital, control over the labor process was threatened; more
precisely, this control was weakened by workers’ resistance move-
ments that came about despite the increased domination exerted by
the newly introduced machinery system — a system that, in effect,
divested the mass of workers of control over their own labor.” 3

3.1.3 — Production structure, internal labor market and wage
differentiation

Current literature in the area of industrial economics is profuse in
its emphasis on the role of the accumulation/concentration of capital
in the emergence of privileged firms and industries. Such firms
dispose of oligopolistic (or even monopolistic) market mechanisms
which permit the permanent reproduction of incomes (profits and
wages) which considerably exceed the income generated by the
firms or industries operating in a competitive market.35 In other
words, the greater the firm's degrec of monopoly in relation to the
industry or of the industry in relation to other industries, the
greater the profit margin of that firm or industry, 3¢ and the greater
its profit share in relation to wages in the income generated by that
industrial sector. 37 In these highly concentrated firms or industries,
the labor force, like capital, is more organized and united. There,
the existence of high profit margins encourages labor unions to
fight for better wages, since they are aware that such firms and
industries are in a position to meet their demands, causing the
reduction their profit margin, in which would be much higher still,
in the absence of unions. 3

The segmentation of the labor market has served as a solution
to these conflicts in that is has provided a hierarchical, bureau-

34 Ibid., p. 39.

a5 See P. Sylos-Labini, Oligopoly and Technical Progress (Cambridge, Mas-
sachusetts: Harvard University Press, 1969), Chaps. 5 and 6.

3¢ See M. Kalecki, “Costs and Prices'’ in Selected Essays..., op. cit., pp. 43-61.
37 See M. Kalecki, “Distribution of National...”, op. cit, pp. 62-77.

38 Scc Michael Kalecki, “Class Struggle and Distribution of National Income®,
in Selected Essays..., op. cit., pp. 62-77.
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cratic mechanism of control over the labor force, through disciplinary
arrangements, cooptation and/or coercion of labor, production lines,
etc. These arrangements, “on the other hand, are forms which
permit the developmént of objective (some would say scientific)
criteria for evaluating the performance of the worker in the context
of a collective production effort in which it is impossible to syste-
matically identify the contribution of each individual. These criteria
are important to legitimize the rules, including those concerning
wage differentiation, imposed by the firm". 2® “The continual refi-
nement of the segmentation process set to one side the various
groups of internal positions, which are relatively isolated and, the-
refore, privileged. These markets shared the advantage of having
career ladders, promotion standards, pre-established access levels and
mechanisms, even to the knowledge of the unions. On the other
side, are workers outside the firm and, therefore, ineligible for career
positions; they are generally relegated to the less important tasks
related to simpler activities, with lower wages”. 40

3.1.4 — Brazil: a case apart

The process of labor force segmentation, as described above, reflects
concrete situations having arisen during the development of capi-
talism in the most advanced nations. Very little empirical and/or
theoretical rescarch has been done on the manner in which this
process has taken place in countries such as Brazil, for example,
where the past thirty years have brought about many profound
transformations. Rapid development and segmentation of industrial
production occurred in the post-war period brought about by a go-
vernmental industrialization policy. This policy was essentially
supported by the transfer of forcign capital and technology to
Brazilian industry, and governmental interference in the control of
union organizations (in a paternalist manner until 1964, and in the
form of police-control in the post-1964 period.) 4! These mechanisms
made possible the implementation of a restrictive wage policy. The
type of labor market segmentation which resulted from such a
development process was clearly unlike that which took place in
the more advanced countries.

39 Paulo Vicira da Cunha, ap. cit., p. 39.

40 Ibid., p. 40.

41 See Maria Herminia Tavares de Almeida, “O Sindicato no Brasil: Navos
Problemas, Vclhas Estruturas’, in Debate e Critica, no. 6 (July, 1975), pp. 49-76,
and John Humphrey, “Operdrios da Indistria Automobilfstica no Brasil: Novas
Tendéncias no Movimento Trabalhista*’, in Estudos CEBRAP, no. 8 (1979),
pp- 82-163.
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Initially, the foreign companies which were established in Bra-
zil brought with them not only large amounts of capital (in com-
parison with domestic firms) and production techniques already
developed in their countries of origin, but also transferred hierar-
chical administrative procedures which required the specialization
and individualization of labor in production. In practice, a transfer
of the technical and social relations of production took place, doub-
tlessly increasing the value of capital, both by virtue of the weak
economic and financial competition of domestic private firms as
well as by weak labor union organization. 42

At the same time, during the establishment of this new indus-
trial complex, there was a temporary scarcity of specialized labor,
creating a privileged group of workers and administrators, princi-
pally in terms of wages and promotions. This group was the embryo
of the internal labor market. In the period after 1964, tight controls
were place on unions and the middle strate of the population was
favored. The segmentation of the labor market crystallized, exacer-
bating the anticipated privileges, especially in terms of wage disper-
sion. This was partially the result of the government's wage policy
which established the fixing of a minimum wage for the non-privi-
leged group of workers (the external labor market). This mini-
mum wage would have otherwise received market pressure from the
supply side (scarcity, strikes, etc.). On the other hand, managers, 43
acting as intermediaries between workers and capitalists, and utiliz-
ing their hierarchical power, adopted corporate interests as their
own and considered the company’s performance in terms of profita-
bility and productivity as fruit of their own performance. They
established higher salary levels for themselves and for those ranking
close to their hierarchical position, as was the case of the workers
who occupied positions at the highest levels of company hierarchy,
i.e. functions requiring highly skilled labor. 44

Base upon this theoretical formulation, we will attempt to in-
terpret the segmentation of the labor force in the Brazilian manu-
facturing industry, as well as the wage structure and the wage trend
in the period covering 1970-1974.

42 Onc must remember the strict financial limitations implemented with the
monetary stabilization policy of the period 1964 to 1967, which resulted in
the bankruptcy of many domestic (Brazilian) firms.

43 Classification which includes administrators and supervisors.

41 Sece Edmar L. Bacha, “Hierarquia ¢ Remuneragio Gerencial..., op. cit.
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3.2 — The origins, treatment and appropriateness of data on
labor and wages and of the indicators of industrial
structure and performance

The statistics on labor and wages used in this part of the paper were
taken from the questionnaires of the Law of the 2/5, as published
by the Ministry of Labor, and refer to the months of April from
1970 to 1974.45 The results refer to the manufacturing industry,
disaggregated by branches, with laborers classified into 17 wage
groups. 4¢ For the purposes of this paper, the statistics on labor and
wages for each branch werc segmented into two major wage groups,
having as reference the average wage of the industrial branch for
each year. The group of workers receiving “low wages” (Group B)
is comprised of those workers at lower wage levels, until the group
which receives the average wage of the industrial branch in the
year under examination. The group of those who receive “high
wages” (Group A) is composed of those included in the wage
groups above the average wage of the industrial category in the
year in question.

The rationale for this procedure has a theoretical as well as
practical origin. First, the information available did not allow for
a characterization of the segmentation of the labor force in a theo-
retically correct manner for which it would be necessary to know
the specific situations of each job. 17 It was decided, then, to charac-
terize this segmentation by one of its possible consequences,
i.e., the wage level. Thus, the group of workers receiving low
wages (Group B) could be identified as belonging to the external
labor market, while the group receiving high wages (Group A)
would be included in the internal labor market. Nevertheless, care
should be taken with this generalization. Many highly paid occupa-
tions may be, according to their characteristics, occupations typical
of the external rather than internal market. Nevertheless, it is ex-
pected that, for the most part, the higher pay-internal market, lower
pay-external market ralations prevail.

45 Sce Ministry of Labor-General Secretariat, Boletimn Técnico do Centro de
Docurnentagdo e Informitica (CDI), various issues.

16 The wagc groups are distributed from “less than 140 cruzeiros to'' more
than 2400 cruzciros, in current values, and have been maintained unchanged
for some time. The branches of the manufacturing industry are similar (the
slight differences are mentioned in the tables) to those of the standard industrial
classification of the UN, adopted by the IBGE.

47 An empirical study on Brazil along these lines is the paper by Samuel A.
Morley, Milton Barbosa and Maria Cristina Cacciamali de Souza, “Evidénca
no Mercado Interno de Trabalho durante um Processo de Rdpido Crescimento
Econdmico’’, in Estudos Econdémicos, vol. 7, no. 8 (1977), pp. 61-101.
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Second, the wage level of the company or factory, as a point
of reference in relation to other companies or industries, is one of
the three dimensions of the internal wage structure theoretically
identified. This observation, made for the case of the United States,
also has validity for Brazil. In interviews with entrepreneurs of the
manufacturing industry, reference has been made to two wages levels
within the firm: 48 a) the company’s minimum wage, which is the
base-wage or even the firm's wage rate; and b) the average wage
of the firm, as reference to the wage pattern vis-g¢-vis other companies
and industries. The use of the minimum wage in the industry under
examination (here referred to as branch of the manufacturing in-
dustry), or some multiple of this wage as point of reference to
characterize the segmentation of the labor force in external and
internal markets, is subject to two limitations: a) What value is
adopted for this minimum wage of the industry?; and b) Even using
the official minimum wage as base-wage, what multiple of this
wage characterizes the upper limit of the external labor market? On
the other hand, although the average of the industrial branch may
not be totally reliable, it is a more general and empirically deter-
minable point of reference for each industry.

As indicators of structure we chose: a) the degree of monopoly
in each branch, measured by the Gini coefficient of the concen-
tration of production, calculated with the distribution of the num-
ber of plants by size of the value of production; 4® b) the degree of
capital intensity (physical capital/labor ratio), measured by the
volume of electric energy consumed in industrial operations by
production personnel; and c) the market power of foreign companies
in the sector, measured by the index of dominance of these compa-
nies and by the foreign firms’ percentage share of the wvalue of
production of the sample of leading companies.

The performance indicators used are as follows: a) the gross
profits/value of production (profit margin ratio) ; b) an indicator
of employees’ productivity measured by the wvalor da transformacao
industrial (VTI); and c) the percentage variation in the real value
of production. As an indicator of the functional distribution of
yelds, we used the gross profits/total wages ratio. 5

The comparability of data from the Law of the 2/3 with the
data from the IBGE (Demographic Census and Industrial Research)

48 These interviews are part of a broader study on price formation in the
manufacturing industry, currently being conducted.

49 In this case only the caefficicnt relating to 1970 was considered, since 1974
showed scrious distortions, as mentioned in note 18,

50 The sources and methodologics of calculation of these indicators of structure
and performance appear in the respective tables.
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does not appear to present any problems. First, examining the na-
mes used, they were observed to be identical, indicating that the
classifications corresponded. One problem arises, due to the fact
that the information from the Law of the 2/3 is collected at the
company level: some companies can be simultaneously classified in
different industrial categories. This difficulty is overcome by the
IBGE by using data from the companies themselves, referring to
the “lines of production.” Nevertheless, in attempting to avoid cases
in which this overlap is more frequent, the classification of the data
of the Law of the 2/8 groups of the branches of Mechanics and
Electric Machinery and Parts, as well as Chemicals and Pharmaceu-
ticals, isolating the only activity of Chemicals clearly differentiable
from Pharmaceuticals, which is the Petroleum Derivatives industry.
It was decided to use the data from the IBGE, grouping the categories
in the same manner as the data of the Law of the 2/3.

Second, one can argue about the comparability of the samples:
the tabulations published from the Law of the 2/3 are based on
expanded sample whereas the census directly tabulates the data of
the universe, and the Industrial Study does it directly with the
data of a sample of firms, whose selection criterion is having more
than five employees and/or a product value greater than 640 times
the highest minimum wage in effect in the year of the survey. The
form in which the census data are published permits working with
a sample whose selection criteria are identical to those of the Pes-
quisa Industrial (Industrial Research Study). With respect to the
tabulation of the data of the Law of the 2/3, the question is not
as simple. However, assuming that the selection criteria and later
expansion of the sample tabulated are statistically reliable, the dis-
cussion moves to the question of the representativity, which can be
tested more casily. Thus, it is found that, according to tabulations
of the Law of the 2/3, the number of employees in the manufactur-
ing industry in the month of April, 1970 equaled 2,498,682. This
number is slightly higher than the monthly average of people em-
ployed (which was 2,381,810 in the census tabulations) according
to the criterion of the Industrial Study, representing 979, of the
universe registered in the census. With regard to the month of
April, 1974, the tabulations of the Law of the 2/3 indicate a total
of 3,781,186 employees in the manufacturing industry, which is also
slightly higher than the monthly average of people employed, as
shown by the Industrial Study, which was 3,336,159.
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3.3 — The composition of the labor force and the wage

structure: empirical aspects of the techmical and
social determinants

With some qualifications, available statistics furnish empirical evi-
dence in support of the theory elaborated in this paper. In this
subsection, rather than examining the trend in labor force com-
position and wage structure, we attempt to sketch a particular pic-
ture and analyze its determinant elements.

3.3.1 — Composition of the labor force: its technical and social
determinants

As was pointed out in Subsection 3.2, the data used here allow for
the characterization of the segmentation of the labor force only by
wage level and, more narrowly still, by the wage level of groups of
workers, rather than individual workers. Due to the manner in
which the data from the Law of the 2/3 are tabulated, we chose
to divide the workers of each branch of the industry into two
groups (high and low wages), in such a way that the percentage
composition necessarily varies from year to year in each industrial
branch. Since this variation within each category is fundamentally
of a statistical nature, we attempted to neutralize it by working with
the average labor composition of the period from 1970 to 1974,
to be followed by an analysis of the differences between the indus
trial categories.

As noted above, the labor force composition between the inter-
nal and external markets possesses historically determined technical
and social roots and, as such, should not vary considerably in the
short-run. Therefore, the utilization of the average requires that
the variations in each year around this average be small. Unfortu-
nately, the limited number of observations (5) does not facilitate
the checking of the significance of that average. Despite this limi-
tation, we believe that, for the purpose of comparison between in-
dustrial categories, the average can be a good measure of labor force
segmentation for this period.

As can be seen in Table 2 (EA/TE), the high wage group within
the total of the manufacturing industry includes, on the average,
249, of the labor force during the period 1970 to 1974 (with small
variations between 22 and 259%,), while the remaining 769, were
included in the low wage group. Industrial categories having a
labor contingent in the low wage group (below the average for the
manufacturing industry) included Tobacco, Rubber Goods, Metals,
Vehicle Construction and Repair, Petroleum Derivatives, Chemicals
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and Pharmaceuticals. Those industries with labor contingents equal
to or above that average included Furniture, Printing, Textiles,
Spinning and Weaving, Non-Metallic Minerals, Leather and Hides,
Paper and Cardboard, Plastics, Clothing and Footwear, Food Pro-
ducts, Miscellaneous and Wood.

The first group of industries (whose share of workers with
high wages is greater than that of the industry’'s average) is compo-
sed of those industries having played the most dynamic role in
recent Brazilian development. % They are also the more sophisticated
industries, both technologically as well as in terms of the final
product. 52 In this group, the presence of multinational firms and
even state-owned firms among the leading firms is outstanding. 63
These industries also display higher concentration in terms of pro-
duction, productivity, and profit margin. 54

In the second group, the share of workers receiving high wages
is lower than that of the average for the manufacturing industry.
This group is composed principally of the so-called traditional in-
dustries, whose structural and performance characteristics are the
inverse of those of the first group. The leading firms within this
group are predominantly privately owned domestic.

3.3.2 — The wage structure: its technical and social determinants

The industry’s wage structure, though resultant of the labor force
segmentation and its technical and social determinants, is also subject
to short-run political variables. As opposed to other societies where
the theory of the internal labor market may have better application,
Brazil has been subject to constant alterations in the political con-
ditions capable of rapidly altering the wage structure, despite the
relative short-term rigidity of the composition of the labor force.
This being the case, although the technical and social determinants
may have maintained their structure during the period, wages may
not have. Taking these aspects into consideration and seeking to
reduce chance results, we chose to characterize the wage structure
for the years 1970 and 1974, especially since these were the extreme

61 Consult table 6 for data on the period 1969 to 1974 in rclation to several
branches.

62 In technological terms, the mechanization index alrcady mentioned, available
in table 1, can be considered as the capital/labor ratio.

63 Scc Maria da Conccigio Tavares, Luiz Otdvio Faganha and Mario Luiz
Possas, “Estrutura Industrial ¢ Empresas Lideres’ (Rio de Janciro: FINEP, 1978),
mimeo, for a broad study on the origin of industrial capital in Brazil. Some
data in this regard appear in table 5.

81 Sce tables 8 and 4.
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years. Subsequently, we shall compare the results of the structure
with those of the trend.

All of the information on wages which will be used to analyze
the five-year period in question is contained in Table 2. First note
that the structures for 1970 and 1974 are quite similar. Taking the
total average wages (TAW) of the low wage group (AWB) and
of the high wage group (AWA), and the wage dispersion (AWA/
AWB/SMB) by size order, one finds a quite significant correlation
between 1970 and 1974 for these indicators. &8

Between 1970 and 1974, the wage structure, as well as its tech-
nical and social determinants, 5¢ remained essentially unchanged,
with the exception of the slight alteration of the dispersion coeffi-
cient. Therefore, as would be expected in the short-run, the tests of
correlation between the wage structure's relations of determination
(conducted for the two years simultaneously) will have considerable
strength by reducing considerably the degree of chance inherent in
these types of correlations.

Inter-relating the observations made concerning the composition
of the labor force, we note that the eight industrial branches re-
ported as possessing a share of the internal labor market greater
than the manufacturing industry’s average, also paid total average
wages (TAW) higher than that of the average for the industry in
1970. This situation which remained nearly unchanged for each
year. 87 The result is the same for the eight industrial categories in
reference to the average wages of the low wage groups (AWB) and
the high wage groups (AWA) although it is more the case of the
former than of the latter. In terms of the wage spread within each
industrial category, there is no correspondence between these eight
categories and a greater or lesser dispersion (measured by AWA/
AWB).

The following hypothesis is drawn from this observation and
from the theoretical indications developed for the case of Brazil (to
be tested below): although the elements of both the structure and

65 The values of the Spearman coefficient between 1970 and 1974 are: for
TAW, 099; for AWB, 097; for AWA, 09]; and, for AWB/AWA, 081, all
significant at the 19, level.

60 The values of the Spcarman cocfficicnt between 1970 and 1974 were: for
the capital to labor relation, 0.96; for the profit margin, 0.72; for productivity,
in terms of the value of production, 0.92, and, to the wvalor da transformagdo
industrial (VTI): 0.89; and for the profits to wages ratio, 0.70, all significant
at the 19, level. For the other untested indicators 1974 data are not registered.
67 In fact, with the exception of Beverages in 1972 and Rubber and Beverages
in 1974, in which total averages wages are slightly lower than the average
for the industry, the total averages wages of each of these eight industrial
categories is higher than the average wage of the industry in every year.
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performance of the industry affect the composition of the labor
force, this composition likewise affecting the wage scale, in the
case of Brazil, these influences have manifested themselves in an
unusual manner. At the risk of oversimplification, it can be stated
that, due to factors of social and political order, the elements of
performance have substantially affected the wage scale via income
distribution. In other words, as we will see below, it is expected
that the wage scale be explained by the same elements of structure
which describe the composition of the labor force, but that the wage
dispersion be explained by performance indicators which determine
the distribution of incomes among industries, as well as between
capital and labor within each industry.

In order to present the empirical evidence which was obtained,
we chose to return to the theoretical formulation for isolated rela-
tions for which data was available, and to then present the results
corresponding to the two years in question. An attempt was made
to order these isolated relations of expected results according to
their priority, although acknowledging that they are too intercon-
nected for an order of priority to be clearly established in some
instances. Although the results of some of these relations have al-
ready been mentioned, we have chosen to call attention again to
those which are not directly connected to the wage structure, but
which are capable of intervening indirectly in it.

3.3.2.1 — Hypotheses and results

i) With respect to the relation between the determinants of
structure and performance:

a) Given the important role played by foreign private com-
panies in Brazilian industrialization, one must consider the possibi-
lity that the major part of technology transferred by such companies
has introduced into Brazil production processes technologically de-
signed to reproduce economies of scale conceived for countries with
larger markets. In technical terms, this would necessarily result in a
greater concentration of industrial production, inasmuch as a small
number of companies would be sufficient to supply the domestic
market. The impact of this transfer of companies on the already
established Brazilian industries was devastating, for the following
reasons. First, the vast range of advantages and incentives granted
by the Government to attract foreign capital during the period of
1955 to 1970; second, the economic and financial weakness of the
domestic private company; and, finally, the stabilization policy (re-
duction in official credits) during the period of 1964 to 1967.
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As a result of these factors, there was an increase in the con-
centration of industrial production, especially in those industries in
which the percentage of foreign companies was higher. It is note-
worthy that in 1970, the greater the share of capital of foreign
companies in the industrial sector (Table 5), the greater the index
of concentration of industrial production (table 1) .88

b) As a result of the analysis developed in a, it would be ex-
pected that the branches in which concentration is greater would
be those having more mechanized production processes. Observe in
Table 1 that in 1970, the index of concentration of industrial pro-
duction by industrial branch is closely associated with the capital/
labor ratio (energy per person employed).®

c) Consequently, productivity is also greater in the more con-
centrated branches, though not only as a result of using more capital
per unit of labor.? We must not overlook the fact that average
productivity, measured in monetary terms (as is done here), rather
than in physical terms, is subject to the great influence of market
power, represented by the index of concentration. The capacity of
a firm (and therefore of an industry) to generate more income
(value-added — profits -} wages) per unit of labor (productivity)

58 The va'ue of the Spearman coefficient between these indicators was calculated
for two mcasures of the share of foreign capital: the dominance ® index and
the percentage share. In the case of dominance index, two correlation coefficients
were calculated; since the dominance index is zero in scveral branches, two
criteria were adopted: for the f.rst cocfficient, those branches for which the
coefficient was 2ero were abandoned: for the sccond coefficient, we estimated
the order of dominance by the order of importance of foreign capital firms in
terms of the product value. In both cases, obeying the criteria of grouping
of branches, it was nccessary to estimate the dominance index in the following
branches: Mechanics and Electrical and Communications Equipment (grouped
together) (33%) and that of the branches Chemicals, Pharmaccuticals and
Cosmetics, Soaps and Candles grouped together (20%) , which were not available.
With these alterations, the number of data of the first coefficient was 13 and
that of the second was 18, with the values of, respectively, 0.58 and 0.52, both
significant at the 29, level. In the case of the percentage share of foreign
firms in the value of production of leading firms of the branch, the estimated
value of this share in the grouped Mechanics, Electrical and Electronic
Equipment categories was 789, and for grouped Chemicals, Pharmaceuticals
and Cosmetics, was 50%. The number of data considered was 18 and the
cocificient of corrclation was 0.58, sign.ficant at the 19, level.

® Sec table 5, footnote a.

59 The value of the Spearman cocfficient was 0.63, significant at the 19, levcl.

60 The value of the Spcarman coeflicient between the ratio of capital to labor
(Table 1) and average productivity (Tables 3 and 4: value of incrcase due to
the production process per total employed individuals) in 1970 and 1974 was,
respectively, 0.51 and 0.54, both significant at the 29, level.
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than others is closely associated with its market power vis-d-vis other
com panies, 02

d) Finally, the association of the above-mentioned [actors
would bring the branches with a greater capital/labor ratio to
generate a larger profit share. As pointed out in Subsection 2.3, this
relation is strong in 1959, diminishes in 1970 and becomes insigni-
ficant in 1974, by reason of the distortions provoked by the wage
policy adopted during the post-1964 period.

ii) With respect to the determination of the composition of
the labor force and of the wage structure by the elements of indus-
trial structure and performance:

a) The development of technical relations of production re-
sulted in the increased size of the companies, requiring that they
develop their own mechanisms to control, distribute and pay labor,
which, unionized, came to demand a greater share in the extra
profits obtained through economies of scale and market positions.
The continuous development of this mechanism of hierarchical-bu-
reaucratic control of the labor force gave rise to both the progressive
grouping of the various sets of internal positions and external po-
sitions ineligible for career appointments.

For the reasons described above, one would expect that the
more concentrated firms (and, consequently, industries) should
have a larger internal labor market apparatus, either due to the
need to organize the labor force (or to control and coopt it, were
the labor unions to be more strongly organized). Thus, it can be
observed that in 1970, the largest indices of concentration of indus-
trial production (Table 1) correspond to larger shares of the internal
labor market (Table 2: EA/TE). 2

b) As was previously observed, the creation of internal labor
markets was not only a response to the development of technical
relations of production (more capital-intensive technologies). The
effect of this phenomenon taken alone would probably only be to
render the labor [orce more standardized, at a lower level. Note
that, in both 1970 and 1974, the greater degree of mechanization
(Table 1: capital/labor ratio) did not by itself result in a larger
number of more highly skilled laborers, which is to say, a larger
internal labor market (Table 2: EA/TE).

81 The value of the Spearman coefficient between the index of concentration
(Table 1) and the valor da transformagdo industrial (VTI) per total cinployed
individuals (Table 8) in 1970 was 0.75, significant at the 19, level.

82 The value of the Spearman cocfficient between these variables is 052,
significant at the 29, level.

03 The values of the Spearman coefficient were, for 1969 and 1974, respectively,
0.05 and 0.39, both not significant.
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Table 2

Average Wages by Wage Groups, Wage Dispersion and Composition
of the Labor Force by Wage Groups, by Branches of the
Manufacturing Industry from 1970 to 1974

(Values in Current Cr$)

1970 19 1872
lndusuisliBrnchas TW  AWE  AWA AWA/ EAE TAW  AWE  AWA AWAI EATE  TAW  AWB  AWA  AWA] EA/TE
{Ct8) (Cr$) [(XY] AWB (%) (Ces) {C1$) {C1$) Awe (%) (C1$) {Cr$) (Cr8) AWB (%)
Non-Matellic Minerals 301110 199.20 82456 4.120 16.3 35040 224.37 805.34 3590 23.0 470.30 27279 1,105.25  4.050 2.7
Metallurgy 452.60 292.46 898.30  3.070 21.3 540.40 344.83 1.061.13  3.080 213 701.70 44057 1.476.20 3.350 25.2
Electrical and Elecuonic Equipmen
and Machenics 434.60 257.54 1.0212 a.8170 23.2 520.50 303.15 1.256.95 4.150 22.7 586.50 33437 114431 3420 kIR
Vahicla Construction and Repait 609.46 365.1 1.038.82 3.580 25.8 716.70 409.18 1,492,62 3.650 28.4 922.30 51533 1.897.65 3.660 29.8
Wood (except Furniture) 207.30 150.45 517.66 3.220 136 265.20 185.49 §82.38 -3.130 115 315.50 230.11 729.11  3.160 12.0
Fumiture 284,70 178.19 55545 3117 28.2 15.20 224.13 606.24  2.200 238 410.80 277.47 91446  3.300 22.2
Pape1 and Cardbaard 33390 216.41 778.17  a.600 20.9 421.00 268.57 1.108.11  4.130 18.2 §27.00 31668 133261 4.210 20.7
Rubber Goods 392.30 219.21 805.80 3.680 29.5 47360 26816 1,024.05 3.820 21.2 561.90 2321.80 1,21553 3.780 29.1
Leather and Hides 242.90 172.30 §51.47 3110 10.9 293.00 195.19 §75.21  2.950 25.7 359.00 249.91 722.36  2.090 20.9
Perraleum Dacivarives, Coal, Chemi-
cals and Phermaceuticals 620.60 336.84 1.469.14  4.360 26.6 72346 40261 1.782.62 4.430 23.2 948.80 501.14 2.360.11  4.710 232
Plastics 327.00 205.88 796.40 2.870 20.5 41570 248.09 1,122,729 4.530 19.2 §17.80 300,78 1,365.35  4.540 204
Textiles. Spinning and Weaving 285.54 170.54 566.26 3.170 213 349.38  224.94 786.63  3.500 22.2 432,05 276.12 978.44  3.540 22.2
Footwear and Clothing 231.20 172.68 §39.35 3120 15.9 275.50 190.54 §27.98 2.770 25.2 34050 244.10 795.20  a.1t0 18.7
Food Producis 24480 171.26 §91.05  3.450 12.5 303.61 214.65 809.10  3.770 15.0 38471 246.62 861.33  3.490 22.5
Beverages 367.09 2215 73143 3310 28.6 444.09 266.98 976.84 3.670 249 §59.93 327.48 1,200.66 3.670 26.9
Tobacco 370.726 101.90 800.74  4.1720 29.4 413.27 220.97 940.77  4.110 25.9 590.94 31232 1,198.52 3.840 .4
Printing 405.00 251.96 909.03 3610 233 470.10 268.12 93144 3470 304 626.30 349.40 1,446.10 4.140 25.3
Miscellanaous 200.60 160.50 678.06 4.030 22.0 316.70 208.36 864.57 4.150 16.5 417,30 254.49 11,2009 4.750 171
Manulaciuring Industry — Tatal 360.54 210.56 847273  4.026 235 431.00 25413 1,052.54 4161 22.0 §71.00 31056 1.361.24 4383 24.8
Non-Matellic Minarais 562.40 233233 1.369.10 4.120 2.1 77510 42283 1.928.43  4.560 15234 499.06 29045 1.20654 4.150 213
Mesallurgy 85220 4668.32 1.790.22 3.670 26.0 1.185.40 64010 2,655.75 4.150 1.822.1 74746 441,27 1.576.32 3570 271
Elacmical end Elecuonic Equipment
and Mechanics £29.80 448.05 2.013.67 4.480 243 110200 S82.36 2.810.27 4.780 1.223.2 694.60 386.29 1.649.68 4.270 25.0
Vehicle Construction and Repair 1.166.90 610.48 2.486.91 4.020 29.3 167220 968.44 4.455.60 4.600 3202 101852 57536 2.320.72 3910 26.7
Wood (except Furniture) 40530 284,37 1.086.93 3.830 15.4 §35.10 343.47 1.267.50 3.690 620.7 34428 240.58 8372.12  d.480 171
Furnitge 54190 320.86 1.218.80 3710 239 72560 422.82 175050 4140 11228  457.24 28631 1.009.42 3520  24.0
Pager and Cerdhoard 669.70 377,67 1.594.02 4.220 25.6 429.70 509.44 2422.81 4770 1.021.9 580.30 337.95 1.448.14 4290 na
Rubber Goods 780.40 405.47 1.678.15 4140 29.5 961.20 51330 2.254.71 4390 1.625.7 637.88 34559 1.395.65 4.040 201
Leathar end Hides 44240 302,39 905.91  2.850 226 610.30 23858 1.47243 a3no 520.6 392,12 265.36 85548  3.220 2.7
Prewaleum Qerivatives. Coal, Che-
micals and Pharmacauticals 1.229.18 596.18 3.122.15  5.240 250 1,744.34 76259 4.417.07 5790 1726.8 1,129.47 545.80 2.86026 5.280 25.0
Plastics 659.00 350.40 1.811.57 5170 211 020.30 456.87 2.122.42 4.650 421.8 547.96 31240 1.443.71 4620 20.8
Textiles, Spinning and Weaving 547.92 337.24 1.244.80 3.690 2.2 N1.70 422.67 180171 4.210 220.7 465.12 208.90 1.075.57 3.720 210
Foalwear and Clorhing 486.30 305.36 1.087.60  .560 20.6 562.20 356.17 1.322.59  2.693 821.6 37534 254.17 847.34  3.320 204
Food Producis 498.42 30214 1.172.79  3.880 225 644.94 386.77 1.660.98  4.290 420.3 41531 264.30 1.019.05 3.860 197
Beveragas 76041 402.87 2.043.27 &.070 218 947.35 510.87 2.332.30 4.580 14239 615.77 24588 1.450.32 4.220 25.1
Tobateo 766.97 41346 1577.62 3820 305 98565 45633 251202 5500 15257 G507 32060 1.405.04 4390 284
Printing 833.00 436.98 1.966.63 4.510 259 121660 639.35 4.44586 6.950 116.2 710.20 369.06 1.939.81  4.990 235
Miscallzngous §52.80 32169 1.517.24 4720 198 701,70 40360 2.026.80 5.030 2183 45482 271.33 1.259.72  4.640 18.6
Manuleciuring {ndusiry — Toral 710.70 388.05 1.849.04  4.765 22.6 985.30 488.35 2.466.98  5.056 2251 613.30 398.26 1.516.90 4.478 236

SOURCE: Original dare lrom the Law of the 2/3, published in Minisiry of Labor, Secratariat-Genaral, Boletim Técnico do Cantro de Documentagio e Informétice, warious issuss.
0BS: The rorel for the manulscrating industry wes obwained by edding the various sectars. The mathodolegy for the divisian by wage groups eppears in tha rext.

OIES: TAW < o8l avarage wage:
I\ : averege wage ol group 8 (low weges):
AWA + average wage of group A (high wages):
AWA/AWB : maasure of disparsion:
EA « employees of graup A (high wegas):
TE : toral amployaes;
EAJTE : shere of employees ol group A in raletion to tatal;

£8/1E : share ol employsss of gioup 8 in ralerion {0 total {celculersd by suburacting EA/EV hom 100%].



c) The fact that a greater degree of monopaly supposes greater
organization on the part of the labor force itself results in the
fact that in these firms (and, consequently, in these industries),
negotiations for better working conditions, and principally better
wages, are more hard-fought than in firms subject to more competitive
market conditions. This is due to the fact that the workers are
more conscious of the capacity of the more monopolistic firms to
meet their demands. Thus, the average wages in firms with greater
degrees of monopoly are higher than those in fellow firms in more
competitive markets.

Although labor union activity in Brazil has been kept under
strict control, wage pressures arising from greater industrial con-
centration-greater organization of the labor force cannot be ignored.
Several organized manifestations of labor movement emerged, despite
restrictions of labor legislation which were in effect at the time.
Such were the strikes in Contagem and Osasco in 1968, in industries
connected to the metal workers union (those with the highest index
of concentration) and can be identified as indicators of this pheno-
menon. The successful strikes by these industries in 1979 are indi-
cators that union reorganization has been taking place over time,
rather than appearing suddenly. In addition, there have been other,
more subtle and informal manifestations of labor unrest, not of a
nature to provoke punitive action, but serious enough to concern
high-lcvel management of businesses or industries. Such manifesta-
tions include, for example, decrease in productivity, poor works-
manship, etc. %

It can be observed that, in 1970, there was a close association
between industrial branches with higher indices of concentration
of production (Table 1) and industries paying higher total average
wages (Table 2: TAW). % Furthermore, thc greater organization of
the labor force brought about by greater industrial concentration
benefitted both wage groups: the association, in 1970, of greater in-
dices of concentration with higher wages of workers in the internal
labor market (Table 2: AWA) is only slightly greater than that
with higher wages of workers in the external labor market (Table 2:
AWRB) . @8

d) By reason of the fact that greater concentration (degree of
monopoly) is accompanied by higher indices of productivity (see

6i Sce John Humphrey, op. cit, and Maria Herminia Tavares de Almeida,
op. cit.
65 The value of the Spearman cocfficient was 0.72, significant at the 19, level.

686 The values of the Speannan coefficient were, respectively, 0.76 and 0.72
both significant at the 1% level.
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item i, letter ¢), and since it represents greater bargaining power
of the workers (see item ii, letter ¢), one would expect that indus.
tries having greater productivity (in this case, economic rather than
merely technical performance) would pay higher total average wages.
Note that, both in 1970 and 1974, industries with greater valores
da transformagdo industrial (VTI) per unit of labor (Tables 3 and
4) paid higher total average wages (Table 2: TAW). 07 In addition,
in 1970 as well as in 1974, productivity has a greater influence on
the average wages of the internal labor market group (AWA) than
of the external labor market group (AWB), although it is important
in both. €8

e) Furthermore, those industries with greater profit margins
(Tables 3 and 4: profit/value of production ratio) generally paid
their workers better (Table 2: TAW), both in 1970 and 1974. @
Nevertheless, although there is a significant association between profit
margin and average wages of the high wage group (Table 2: AWA),
the same does not occur in the case of the average wage of the low
wage group (Table 2: AWB).79

The relations observed in item ii, letters d and e, provide indi-
cations that workers in the internal labor market were particularly
benefited. It appears as if the performance of the firm, both in
terms of productivity as well as in terms of profit margin, was du
principally to the performance of internal market workers, there!
justifying higher wages for them. However, according to the thec
which has been formulated, these higher wages were due primari
to the hierarchical position which these workers occupy in the fimn
Thanks to this position, they succeed in securing for themselves part
of the increases in productivity and in the profit share which, as we
have seen, were considerable in the post-1964 period, with the im-
plementation of a restrictive wage policy.

f) Although wages were, on the whole, contained, the same
did not apply in all cases. As we will see in the next section, high

07 The values of the Spearman cocfficient for 1970 and 1974 were, respectively,
0.82 and 0.80, both significant at the’ 19 level.

68 The values of the Spearman coefficicnt for 1970 and 1974 were, respectively,
with AWA, 0.79 and 0.78 and, with A\VB, 0.73 and 0.75, all significant at thc
19, level.

60 The values of the Spearman coefficient for 1970 and 1974 werc, respectively,
0.49 and 0.52, both significant at the 5% level (in 1974 the categories Transport
Equipment and Wood were dcleted, since they distorted the correlation).

70 The values of the Spearman coefficiecnt for 1970 and 1974 were, respectively,
with AWA, 0.56 and 0.54, significant at the 1 and 29, lcvels, respectively (for
1974 the categories Transport Equipment and Wood were deleted) ; with AWB,
0.34 and 0.42, both not significant (for 1974 the categories Transport Equipment
and Wood were omitted).
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(Firms with Five or more Employees andfor the Value of Production Greater than 640

Table 3
Relations of Structure and Performance by Branches of the Manufacturing Industry for 1970

Times the Highest Minimum Wage in Effect during the Year of the Survey)

Valor dn Valor da
Trana- Trans-
Coeffic- Prolitad Profitab Product Product formacilo Product formac%o
int of Value Valuo Induatrial Value Industrial
Industrial Branches Concen- (44 (vTh
tration®
(Gini) Produet Dircct Production Production
Wages Value oosts® Employecs Employees Personnel Poraonnel
Manufacturing Induatry: Total 0.851 2.303 0.243 1.542 46,76 21.37 59.49 24.90
Non-Motallie Minerala 0.882 2.110 0.323 1.960 23.39 15.07 27.45 17.68
Metallurgy 0.874 2.274 0.225 1.480 56.13 23.78 60.54 27.32
Mechanica 0.800 1.271 0.238 1.606 37.76 21.30 43.68 24.65
Electrieal and Communicationa Equipment 0.818 1.083 0.266 1.636 48.30 25.29 56.13 20.34
Moohanica, Electrical and Communiecations
F.quipment 0.812 1.537 0.250 1.620 41.93 22.85 48.56 26.49
Tranaportation Equipment 0918 1.858 0.228 1.473 61.38 27.24 71.30 31.64
Wood 0.665 1.805 0.227 1.5683 2143 10.75 24.33 12.21
Furniture 0.709 1.345 0.226 1.680 22.14 11.92 2581 13.89
Paper and Cardboard 0.790 1.764 0.217 1.654 44.10 20.45 49.96 23.95
Rubber 0.879 3.632 0.337 1.763 61.02 32.05 71.11 37.36
Leather, Bidea and Similar Products 0.747 1.774 0.204 1.495 23.20 14.02 3A.77 15.55
Chomicals 0838 4.061 0.275 1544 123.13 51.70 156.31 65.63
Pharmaceutical and Veterinary Producte,
Perfumes, Soapa and Candles 0.800 5.404 0.447 2.256 84.16 53.81 119.27 76.25
Chemicala, Pharmaccutical and Veterinary
Products, Perfumes, Sonpa and Candles 0.836 4.441 0.317 1.673 110.62 52.38 145.29 68.79
Plastica 0.789 2.999 0.309 1.714 45.71 23.74 52.74 27.39
Testiles 0.755 1.779 0.216 1.511 31.76 14.60 34.44 15.83
Clothing, Footwear and Cloth Goods 0.715 1.619 0.205 1.487 24.57 11.16 27.55 12,51
Food Products 0.816 3.661 0.176 1.341 71.63 21.85 84.99 25.69
Beverages 0.853 2.163 0.274 1.775 40.51 22.83 54.38 30.64
Tobacco 0.825 6.103 0.480 2.222 77.45 48.59 80.30 56.02
Publishing and Printing 0.804 1275 0.275 1.825 31.43 20.99 41.30 27.58
Miscellaneoua Industries 0.750 1.928 0.301 1.824 30.72 18.68 36.13 21.96
SOURCE: Original data from Cenao Industrial de 1970.
* Caoletlated from tho distribution by clnsses of the product value
b Profits do not exclude income tax. They were caloulated by deduating total wages and llancous exponditures from the total Valor da Transforma-

¢d0 Industrial (\VTI).

¢ Direat coats are expenditures on industrinl operations 4 total wnges.
OBS.: All other terms are defined in the original aources.




Table 4

Relations of Structure and Performance by Branches of the Manufacturing Industry for 1974
(Establishments with Five or more Employees and|or the Value of Production Greater
than 640 Times the Highest Minimum Wage in Effect during the Year of the Survey)

Valor da Valor da
Trans- Trans-
Profits® Profits® Product Produot formaglo Produot formacio
Value Value Industrial Valua Industrial
Industrinl Branches (VTI) (VTN
Product Direct Production Produeti
Whages Value Costab Employcea Employcea Personnel Personnel
Manufacturing Industry: Total 2.501 0.219 1.449 155.05 61.50 101.20 75.00
Non-Metallic Minerals 2.276 0.309 1.908 80.25 490.10 97.11 59.41
Metallurgy 2.864 0.232 1.474 184.07 74.12 220.06 8880
Mechanica 1.227 0.205 1.405 . 115.79 56.73 136.96 67.54
Electrieal and C ications Equipment 2.026 0.234 1.502 130.45 61.30 100.50 70.29
Mechanics, Electrical and Connunications
Equipment 1.485 0.220 1.503 122.16 58.44 146.35 70 67
Tranaportation Equipment 2.263 0.174 1.317 229.00 72.75 284.28 00.20
Wood 2.780 0.284 2.650 80.30 40.74 04 86 48.00
Furniture 1.352 0.202 1.512 74.61 35.26 80.74 4235
Paper and Cardboard 3.831 0.274 1.579 101.00 84.47 190.28 106.34
ubber 3.028 0.277 1.590 161.23 74.97 103.71 90.08
Leather, Hidea and Similar Productas 1.851 0.175 1.301 91.62 3548 105.08 40.68
Chemicala 5.487 0209 1.380 555.89 168.31 820.74 248.49
Pharmaceutical and Vetcrioary Producta,
Perfumes, Soaps and Candica 2.843 0.320 1.842 190.03 108.25 327.17 180.38
Cbemicals, Pbarmaceutical and Veterinary
Products, Perfumes, Soape and Candles 4.585 0.226 1415 431.90 147.95 670.02 228.80
aatica 3.100 0.304 1.706 137.85 70.63 169.41 80.68
Textilea 2.339 0.108 1.403 115.83 43.07 120.47 48.15
Clotbing, Footwear and Cloth Gooda 1.687 0.200 1.448 71907 30.82 82.65 35.39
Food Produeta 3.181 0.152 1.282 201.56 53.94 265.50 71.07
Bevernges 3.219 0.316 1702 133.49 72.07 220.52 110.07
Tobaceo . 8.148 0.473 2.147 104.45 115.17 220.77 136.09
Publisbing and Printing 1.836 0.333 1.880 9138 59.32 130.51 8471
Miscellancous Industries 1.046 0.212 1.501 80.20 46.14 95.60 64.99

SOURCE: Original data from Pesquiss Industrigl, 1974,
o9 l‘(‘}’ﬁ?tn do not excludo income tax: they were aaloulated by deducting total wagea and miscellaneoua expenditures from the Valor da Transformacdo Indus-
ria .

b Direct eoats are ditures on industrial oporations + total wagea.
OBS.: Al] other terma are defined in the original sources.



Table 5

Distribuition of the Sample of Leading Firms by Type of Ownership
in Value of Production and Index of the Dominance of Firms of

Foreign Capital, by Branches of the Manufacturing Industry: 1970

Index of
Induatrial Branchea I(..J::iitllrl, Dl;’r'i‘:ve::io Publio Total Do‘:ml-iin;:::e
of Foreign
(%) (%) (%) (%) Cnpital®
Non-Metallic Minerals 440 55.5 0.5 100.0 13.3
Metallurgy 33.0 24.5 42.5 100.0 3.0
Mechanies 70.0 24.5 55 100.0 273
Eleotrical Equipment 83.7 16.3 0 100.0 35.7
Tranaportation Equipment 88.2 10.0 1.8 100.0 40.5
Wood 23.2 75.4 14 100.0 24
Furniture 16.0 84.0 0 100.0 o -
Paper 22.3 777 (4] 100.0 (1]
Rubber 81.1 18.0 0 100.0 57.4
Leather and Hidea 37.9 62.1 0 100.0 0
Chemicals 35.7 13.8 50.6 100.0 17.4
Pharmaceuticals 100.0 0 0 100.0 12.7
Perfumes 8156 18.5 0 100.0 27.8
Plaatica 449 55.1 0 100.0 12.8
Taextilea 34.2 65.8 0 100.0 4.2
Clothing and Footwear 29.2 70.5 0 100,0 4.8
Food Producta 42.1 56.4 1.5 100.0 7.5
Boverages 30.9 69.1 0 100.0 0
Tobacco 98.7 1.3 0 100.0 58.2
Publishing and Printing 3.5 96.5 0 100.0 0
Miscellaneous 40.9 59.1 0 100.0 133

SOURCE: Maria da Concci¢So Tavarea, Luiz Otd&vio Facanha and Mario Luiz Poaans, op. cit
Apéndice Estatfatico, Tablea 11.10 and III.6.

® The index of dominance of firma of forcign capital (%) was calculated by the authora according

to tbe formula ZC.Cx “’,;" . where:

i refera to the sactora (four digitain tbe IBGE classification), in wbicb the number of eatahlishmenta
belonging to firma of foreign eapital among the four largest was 3 or 4; when it was amaller than 3
the index ia zero;

C.C.| ia the coofficient of concentration (%) of the sector i measured by the ahare of the value uf
production of the four largeat estahliahmenta in the sector'a value of production; and

VPi ia the value of production of thesector i and VP ia the value of production of the induatrial
branch (two digits in the IBGE classification).
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Manufacturing Industry
Real Value of Production by Branches: 1969 to 1974

Table 6

Industris] Branch Indices Vl:et:cli?:n Indices Vl:ﬁi:il::n
1969 1973 1069-1973 1970 1974 1970-1974

Manufacturing Induatry: Total 100.0 169.2 69.2 112.2 180.8 61.1
Non-Metallio Minerals 100.0_ 180.3 80.3 131.4 206.3 57.0
Metallurgy 100.0 183.8 53.8 107.3 17'2.7 61.0
Mechanica 100.0 184.2 84.2 107.9 229.5 112.7
Electrical and Communicationa

Equipment 100.0 191.8 91.8 1090.2 199.5 82.7
Tranaportntion Equipment 100.0 221.3 1213 121.9 278.2 128.6
Paper and Cardboard 100.0 143.3 43.3 110.7 182.0 46.3
Rubber 100.0 175.9 5.9 118.1 200.7 9.9
Chemicnla 100.0 210.9 110.9 120.6 217.8 80.5
Perfumecs, Soapa and Candles 100.0 154.7 54.7 1090.2 151.6 388
Plastica 100.0 188.5 86.5 107.3 204.5 20.6
Textilea 100.0 126.9 26.9 101.6 119.2 18.3
Clothing, Footwear and Cloth

Gooda 100.0 119.7 19.7 113.3 210.8 86.1
Food Produota 100.0 143.6 43.6 108.7 148.7 36.8
Beverages 100.0 152.6 52.6 108.6 157.1 44.7
Tobacco 100.0 118.9 189 105.1 1368.6 30.0

BS8OURCE: IBGE, Induatria de Transformacdo, Pesquisa Menaal (1969 to 1974).

OBS.: The compatibilization of the samples for the various years wns done by the Division of
Ceneral Planning (CPG) of IPEA/IPLAN. Thedata are deflated by the indicea of pAyaical production
(quantum) originating [rom the same source, computed lso by tha CPG/IPLAN according to met-
hodology described in Jair P. A. Masearonbhas and Cesar L. do Azevedo, “‘Indicadorea Conjuntu-
rais-Metodologia do Indiee do Valor Renl da Produefio da Indtatria de Transformacho™, in Boletim
Econémico, n.%s. 3 and 4 (May-Auguet, 1974), pp. 28-30.
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Table

7

Percentage Variations of Average Wages, by Wage Groups and
Branches of the Manufacturing Industry: 1970 to 1974

18701971 1971-1972 1972—-1973 19731974 19701974
Industial Branches
TAW AWE AWA TAW AWA AWA TAW AWB AWA TAW AWB AWA TAW AWB AWA
Non-Menllic Minerals 19.0 122 =23 36 216 372 2118 218 239 N1 21.2 409 15724 1115 1339
Menallurgy 18.1 179 181 28 218 a1 04 109 213 39.1 i 483 1591 1188 1956
Elecmical and Electronic Equipment and Mechanics  18.8 11 233 12.7 10.3 909 415 143 760 328 308 386 1837 1281 1752
Vehicle Constuction and Repair 176 120 581 294 258 201 258 200 1.2 433 566 90 1744 1651 3720
Waad (Except Furnitera) 21 170 125 236 241 252 294 233 494 i 208 164 1681 1168 1449
Furnitna 10.7 258 91 29 238 508 204 185 N3 39 286 Q6 1549 1373 2152
Paper and Cardboard 26.1 2.1 24 252 178 203 09 183 18.6 48 u9 523 1785 1354 2120
RAubber Gaods 207 223 211 29 200 187 u1 260 38.1 22 266 344 201 142 1798
Leather and Hides 18.2 10.1 43 225 28.0 343 22 230 173 388 291 625 1494 1229 167.0
Penaleum Derivativas, Coal, Chemicals and Pharma-
ceutizals 16.6 188 213 303 245 24 304 180 325 419 2719 412 1811 1264 2007
Plastics 71 205 410 246 212 26 223 165 327 245 304 172 1508 1219 1665
Teniles, Spinning and Weaving 28 260 389 237 227 244 268 2.1 21.2 298 26.8 447 1501 1396 218.2
Faciwear and Clathing 192 103 -21 26 281 4348 69 251 433 2.2 173 216 1445 1074 1452
Food Praducts 24.0 253 36.9 26.7 148 65 296 .225 362 294 280 416 1634 1258 1258
Beverages 70 207 KKR] 26.1 221 227 38 20 702 246 268 144 1581 1307 2185
Tabacea 11.5 193 17.5 420 %64 214 30.1 24 N6 202 104 59.2 1659 1378 2137
Printing 16.1 64 25 32 203 56.3 D0 249 360 461 465 1261 2004 1538 3881
Miscellaneous 129 27 213 KI K] 221 398 N7 264 255 25.8 25.5 327 1800 1395  198.8
Manulecrwing Indusoy: Toral 196 207 248 27s 222 28.7 258 249 258 a1 25.8 NS 1723 1219 19813

SOUREE: Table 2,

0BS: 1he varimiions ara pasitive, indiceiad 1o the contary.
AWB, AWA, TAW: caspactively, average wages of the law and high waga graups and the tatal.



wages rose considerably more than low wages, resulting in a substan-
tial increase in the dispersion between them. This was the result,
on the one hand, of the containment of low wages through the
setting of the base-wage (minimum wage). On the other hand, the
resulting increase in the share of profits was partially distributed
throughout the high wage group (as seen in item ii, letter €) .

With reference to the first point, although the link between
the minimum wage and the average wage of the external labor
market will be discussed in detail in the following section, it is
important to note that, on the average, in the period 1970 to 1974,
the average wage of the low wage group in the manufacturing in-
dustry (Table 2: AWB) is equal to 1.2, the average of the minimum
wages of equal period (Table 8).

As can be observed, in 1970 and 1974, greater profit margins
(Tables 3 and 4: profit-value of production) are associated with
greater wage dispersions (Table 2: AWA/AWB). 1

Table 8

Minimum Wage and Cost of Living Index: 1970 to 1974

Minimum Wage in Aprils Cost of Living Index in
Siao Paulo (1970 = 100)

. Percentage Percentage

Periods Current Vaiiation in Variation in

Cruzeiros Relation to Index Relation to

(Cr8) the Previous the Previous
Year Year

April 1970 183.88 10G.0

April 1971 222.74 21.3 124.9 24.9
Apiil 1972 265.55 19.2 153.0 22.5
April 1973 309.50 i6.5 193.9 26.7
April 1974 371.71 20.1 262.2 35.2

SOURCE: Legal Decrecs, published in the Didrio Ofscial and Boletim do DIEESE, varioua issues.

71 The values of the Spearman coefficient for 1970 and 1974 were, respectively,
0.80 and 0.51, significant at the 1 and 5% levels (for 1974 the categories
Transport Equipment and Wood were deleted) .
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8.4 — Trend in industrial wages and the wage structure
during the period 1970 to 1974

As was previously noted, the stabilization policy dictated by econo-
mic authorities in the post-1964 period was characterized by strict
wage control. The government exercised this control until 1974
(the year to which our most recent data refers), by setting indices
of monthly wage readjustments applicable in the (also monthly)
collective wage agreements. These indices, should theoretically com-
pensate for increases recorded in the cost of living, corrected by
increase forecast for the next period, and, in addition, incorporate
the increases in productivity obtained during the previous period.

Since the formula for the calculation of the readjustment in-
dices for collective agreements was identical to that used for the
calculation of the index of minimum wage readjustment,?? and
knowing that the minimum wage was substantially reduced in real
terms, ¥ one would expect this reduction to have also affected in-
dustrial wages. Current literature on this issue is quite controversial.
Critical authors of the Brazilian economic model in its distributive
aspect state that wage policy has systematically reduced the real
value of wages of economic activities in general. Some even state
that the function of the minimum wage was precisely that of impos-
ing a single wage rate on the economy, in order to prevent certain
categories from being remunerated at a much higher rate than
others. 7!

In opposition to the government’s critics are those who defend
the official viewpoint, that is, although the minimum wage has
suffered a reduction in purchasing power, this result is of little impor-
tance to industry. To support this thesis, they put forth the follow-
ing arguments: a) “the data of the PNAD 78 also indicate that the
percentage of people earning minimum wage has decreased since

72 As would be expected, the indices of readjustments of collective bargaining
of the month of readjustment of the minimum wage were identical to the
indices of rcadjustments of the latter.

73 Sce, for example, Livio W. R. de Carvalho, op. cit, and the works of
Maria da Concei¢io Tavarcs and Albert Fishlow in this area.

74 Sce, for example, Francisco de Oliveira, op. cit. Defending a similar point
of view, the recent work of Paulo Renato Souza and Paulo Eduardo Balrar,
op. cit,, adds new and valuable information in this respect; by the way, this
brief summary of the present status of literature on wage trends is based on
that work.

75 Pesquisa Nacional de Amostra por Domicilio: National Survey of Household
Samples.
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the period (1970 to 1973"; 7 b) wages in the labor market are
determined by the demand and supply of labor, independently of
official policy; 77 c) real wages in industry have increased considera-
bly in real terms throughout the past several decades, based on
statistics on average industrial wages. ™8

‘We must also recall the studies which sought to identify the
distribution of the increases in average wages and which discovered
that the beneficiaries were few in number, thus suggesting a persis-
tent increase in the degrees of dispersion.

In this subsection, we attempt to study the trend of wages and
of wage structure for the period 1970 to 1974, characterized according
to the previously described methodology (subsection 3.2). We shall
compare the trend in average wages by wage groups with the trend
of the minimum wage.

Graph 1 indicates that, during the period 1970 to 1974, there
was a considerable increase, in current values, of the total average
wage of the manufacturing industry (the TAW curve), vis-d-vis
increases in the minimum wage. 8 Utilizing the cost of living index
in S3o Paulo (calculated by the Inter-Union Department of Statis-
tics and Socio-Economic Studies (DIEESE) as the deflator of the
minimum wage, the latter decreased progressively in real terms dur-
ing the period: from Cr$ 183.88 in April 1970 to Cr§ 141.77 in
April 1974, at 1970 prices. Utilizing the same deflator for the total
average wage, the latter rose in real terms by 4.29, during the
period: from Cr$ 360.54 in April 1970 to Cr§ 375.78 in April 1974,
at 1970 prices.

76 A. Delf:m Netto, “As Classes Baixas Tém de Agir para Ganhar", in jomal
do Brasil (October 22, 1978), p. 89, cited by Paulo Renato Souza and Paulo
Eduardo Baltar, op. cit, p. G34.

77 R. Macedo and M. E. Garcia, “Observagdes sobre a Politica Brasileira de
Salidrio Minimo"' (Sio Paulo: FIPE/USP, 1978), mimeo., p. 18.

78 As, for example, the recent (May 31, 1979) statements of the former Minister
of Planning, M. H. Simonsen, in the National Congress, based on work developed
by Carlos von Docllinger, “Saldrio e Politica Salarial”, in Revista de Finangas
Piblicas, no. 339 (July, 1979), pp. 9-19.

79 Sce, for example, Edmar L. Bacha, op. cil.

80 Note that all the values in cruzeiros were maintained in current values,
and not in real terms. As the data from the Law of the 2/3 are for April of
each year, and thosc of the minimum wage are from May to May, we took a
projection of the minimum wage month to month, based on the rate of growth
from May to May, and utilized the minimum wage projected for April. There
is little differencc betwcen the absolutc values, since the difference is only
one month and the annual variations for one or the other criterion are
practically identical.



Graph 1
TOTAL MANUFACTURING INDUSTRY: MINIMUM WAGE
TREND, TOTAL AVERAGE WAGES AND LOW AND

HIGH WAGE GROUPS ( IN CURRENT CRUZEIROS )
APRIL 1970 TO APRIL 1974
CURRENT CRUZEIRQS
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Note, however, that the increases in total average wages were
fundamentally influenced by the increases in the average wage of
workers in the internal labor market (AWA curve). This represents
an average of 249, of the labor force for the period. The remaining
76%,, including the workers of the external labor market, received
increases nearly identical to those of the minimum wage. As a re-
sult, the workers of the external labor market (Group B) who, in
1970, received an average of the equivalent of 1.15 minimum wages,
in 1974 received 1.831 minimum wages, whereas the workers of the
internal labor market (Group A) increased this relation from 4.61
to 6.64 minimum wages. This represented an increase in the wage
dispersion between these internal and external segments from 4.03
in 1970 to 5.06 in 1974.

The results on total average wages seem to confirm the official
hypothesis concerning the industrial wage trend, however when the
labor market is considered as segmented into internal and external
markets, the results indicate that wage increases primarily benefitted
the workers in the internal labor market. The workers of the external
labor market, who constitute approximately 3/4 of the labor force,
had their wages readjusted by decree, with the minimum wage serv-
ing in effect as the wage rate in the manufacturing industry.

The results of the wage trend by industry branch qualify this
information. In the branches Non-Metallic Minerals, Wood, Furni-
ture, Leather and Hides, Plastics, Textiles, Clothing and Footwear,
Food Products and Miscellaneous, the average wages of the external
labor market (AWB) are, year after year, lower than the average
wages in the external labor market of the total manufacturing in-
dustry (the AWB of these branches is, each year, lower than the
AWRB of the total manufacturing industry). The average wages paid
in these branches approximate the minimum wage level; in other
words, they display a trend parallel to that of the minimum wage,
as can be seen in Tables 7 and 8 and Graph 2 (as in the case of
Food Products).

It should be emphasized that these are the “traditional” sectors
which, as seen in Subsection 3.8.2, show lower indices of concentra-
tion of production, a smaller capital/labor ratio, lower profit mar-
gins, lower average productivity and lower growth rates during the
period. Wage readjustments below the increases in the cost of living
can more easily be imposed on these industrial sectors, since their
workers, situated in the external labor market (representing 549,
of the workers of the external labor market of the total of the
industry during the period), are less organized and not in a position
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Graph 2

FOOD PRODUCTS, REPRESENTATIVE OF THE TRADITIONAL
SECTORS: MINIMUM WAGE TREND, TOTAL AVERAGE
WAGES AND HIGH AND LOW WAGE GROUPS

(IN CURRENT CRUZEIROS)

APRIL 1970 TO APRIL 1974
CURRENT CRUZEIROS
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to make greater demands. The minimum wage policy during the
period represented this type of readjustment.

On the other hand, in the Metallurgy, Mechanics, Electrical
Machinery and Parts, Vehicle Construction and Repair, Paper and
Cardboard, Rubber Goods, Chemicals and Pharmaceuticals, Cos-
metics, Soaps and Candles, Beverages, Tobacco and Printing and
Publishing sectors (in which the average wages of workers of the
external labor market are, year to year, equal to/or above the average
wage of the same group in the total industry) there was a divergent
wage trend in relation to that of the minimum wage, as can be
seen in Tables 7 and 8 and in Graph 8 (case of Vehicles Construction
and Repair). As previously mentioned, these industries have rela-
tions of structure and performance inverse to those of the first group.

Curiously, and as can be observed in Tables 7 and 8, the read-
justments indices for the average of workers of the external labor
market are quite similar to the variations in the cost of living in
S3o Paulo, as calculated by the DIEESE. This suggests that, in a
certain manner, the workers in these industrial sectors, who certainly
are better organized, succeeded in that period in imposing their own
indices of monetary readjustments.

The same tables and graphs also indicate that the largest in-
creases in the average wages or workers of the internal labor market
(AWA) occur in this second group of industrial sectors, which are
sufficient to widen the wage dispersion (AWA) of these industries
in 1974 by an average of 369, (approximately 5.06), which already
was quite high in 1970 (approximately 3.71). In the first group of
industries, the increase in the average wages of the more highly paid
group, while less generous, was sufficient to widen the wage dis-
persion by approximately 219, (from 3.48 in 1970 to 4.22 in 1975).

Therefore, in the more dynamic branches the wages of the more
highly remunerated group of workers increased by a larger proportion
than they did for the corresponding group in the less dynamic
branches. During the period 1970 to 1974, the real average in the
high wage group in the Vehicle Construction and Repair branch
increased by approximately 309, and only by 7%, in the Food Pro-
ducts branch. &

81 We utilized the cost of living index for the city of Sio Paulo as a deflator
(Table 8). Is should be kept in mind, however, that the prices of the most
important consumer goods in the wages of this group of workers increased less
during the period thant the prices of the most important consumer goods in
the wages of the low wage group of workers. If this aspect was considered,
the increase in real wages of the high wage group becomes even greater.
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Graph 3

VEHICLE MANUFATURE AND REPAIR, REPRESENTATIVE
OF THE DYNAMIC SECTORS: MINIMUM WAGE TREND,
TOTAL AVERAGE WAGES AND HIGH AND LOW WAGE
GROUPS ( IN CURRENT CRUZEIROS)

APRIL 1970 TO APRIL 1974
CURRENT CRUZEIROS
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4 — Summary and conclusions

The broader objective of this paper was to empirically examine
current hypothesis on the movements of reconcentration of income
in Brazil in the post-1964 period. There were two such movements:
the first was the increase in the share of profits and the consequent
decrease in the wage share; the second was the redistribution of part
of the share of the increased profits to several categories of wage-
earners, which in effect constituted a redistribution of wages.

The study focused on the manufacturing industry, disaggregated
by branches (two digits) and was divided into two major parts; in
the first, we attempted to characterize the profit-wage distribution,
relating it to its technical and social determinants, and, next, to
measure the magnitude of the increased level of profits. The princi-
pal conclusions were:

a) The magnitudes of the profit share are explained by the
degree of monopoly of the industry and by the greater relative share
of capital vis-d-vis labor in the productive process.

b) During the period 1959 to 1974, there was a considerable
increase in the profit share (4 24.49,) due to the policy of increas-
ing the value of capital, and was substantially supported by the wage
limitations policy imposed on the lower income groups.

In the second part of the study, we sought to characterize the
segmentation of the labor force and the wage structure according
to their technical and social determinants and, next, to examine the
trend in the two wage categories defined. The most important
conclusions were:

a) The magnitude of the internal labor force (proportion of
workers who rececive high wages) in each category depends funda-
mentally on the degree of concentration for two complementary
reasons: first, industries with high degrees of concentration (power
of monopoly) generate greater surpluses, encouraging workers to
negotiate more aggressively for its distribution; and second, and for
this reason, these industries require broader mechanisms of control
and cooperation of the labor force.

b) The result of these two forces is manifested in the wage
levels of both categories, although more strongly in the more con-
centrated industries. This indicates that, although less favored, the
positions of external labor benefited from the higher income produ-
ced by the market position of the more concentrated industries.

211



Within these industries, the average wage of the external labor force
rose to slightly above the minimum, practically parallel to the cost
of living index as calculated by the DIEESE, making it appear that
these workers were able to maintain their real wage.

c) In the less concentrated industries and industries with poorer
performance, the average wage of the external labor market kept pace
with the trend of the minimum wage which, in effect, functioned as
a base-wage for these industries. The loss in real value was therefore
transmitted to this class of workers who, for this period, represent an

average of 419, of the labor force employed in the manufacturing
industry.

d) The same behavior was observed in the trend of the average
wage of workers of the internal labor force, according to the in-
dustries degree of concentration. In this case, however, the increases
in the average wage of the internal labor force for the more concen-
trated industries and those having greater profit margins were
much sharper, causing an average increase of 369, in the dispersion
between average wages, whereas in the less concentrated industries
and those having lower profit margins, this increase was 219,.

2]2



Determinants of Brazilian industrial
performance: an econometric study *

Helson C. Braga **

1 — Introduction

Analysis of Brazilian industrial performance has become a popular
theme in a broad range of literature on the country’s recent indus-
trialization proces.? These analysis have generally looked at sectoral
growth rates which allegedly result from economic policy measures
— whether specifically aimed at stimulating industry or not —
and at the differential evolution of these rates by industrial sector.
The growth rates are used to classify the industries as traditional
or dynamic, categories that, along with others such as consumer
goods or producers’ goods industries, are used to analyse structural
changes in employment, wages, productivity and value added.

A different approach is to be found in the doctoral theses of
Langoni (1974) and Novaes (1975), which calculate the private
and social rates of return to capital by industrial sector. Langoni
associated high rates of rcturn to physical capital with modern
industries and/or monopoly situations, and low rates of return with
traditional and /or highly competitive industries. The modern sector’s
high rates were interpreted, assuming competition, as a short-term

Editor’s note: Translation revised by the author.

® This article is based on the doctoral dissertation of the author, presented at
the Graduate School of Economics, Getulio Vargas Foundation (EPGE/FGV)
on April 6, 1979. The author expresses his thanks to Carlos G. Langoni, José
L. Carvalho, Edy L. Kogut, Marc Nerlove, Arnold C. Harberger and Joio L.
Mascolo. for their criticisms and suggestions. Originally published in Recvista
Brasileira de Economia, vol. 33, n® 4, QOctober/Deccmber 1979.

®® Forcign Trade Studics Center Foundation (CECEX) and Fiscal Administra-
tion School (ESAF/MF).

1 Sce, especially, Suzigan et alii (1974); Baer (1966); Tyler (1976); Candal et
alii (1969); Malan et alii (1977, chap. 5).
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disequilibrium in which highly skilled businesmen take advantage
of new profitable opportunities while investment — due to imperfect

information — are not growing fast enough to bring rates of return
back to their normal level. 2

In Novaes' view, low rates of return to foreign capital are
basically a result of price controls, while high rates are associated
with the presence of monopolies, export incentives and the accele-
rated growth of demand due to government programs and to the
process of industrial growth itself. 3

These approaches indicate two problems inherent in the
analysis of industrial performance. First, performance criteria or
dimensions must be defined. Second, the analysis must be based on
a methodology that can explain inter-firm performance differentials
and still be compatible with the criteria adopted.

This article’s objective is precisely to develop an analytical
framework that can explain performance differentials in Brazilian
industry as measured by private profitability, both at the level of
industrial sectors and at the level of private firms. It is an amplified
version of the basic model of industrial organization, adapted to the
conditions of a developing economy and incorporating certain ins-
titutional characteristics of the Brazilian economy, as well as certain
effects of recent economic policy.

At a sectoral level, the study is based on three levels of
aggregation: the two-and four-digit classifications of the Federal
Revenue Department (SRF) and the classification used by Editora
Visdo in its publication Quem € quem na economia brasileira, which
is an intermediate classification between the first two.4 Most of
the data on industries were taken from publications of these two
institutions.

For the analysis of individual firms, the main data source was
a stratified sampling of 549 industrial companies, randomly selected
from the Cadastro do imposto de renda de pessoa juridica, for the
1973-75 period. &

2 See Langoni (1974, pp. 33-5).

3 See Novaes (1975, pp. 112-5).

4 For a detailed discussion of the adequacy and significance of these levels of

aggregation for this type of study, see Braga (1980, pp. 37-41).

6 Information used in the study was taken from income tax returns in the SRF.
A number was assigned to each firm, and all data associated with that number.
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2 — Determinants of performance at the industry level

2.1 — Analytical structure

The traditional model of industrial organization is part of a general
methodology for economic market analysis based on static price
theory and working with three basic concepts: a) market structure;
b) individual firm behavior patterns; and c) economic performance.

Market structure refers to those characteristics of market orga-
nization determining the nature of competition and price setting
— characteristics that are relatively stable in the short run. Behavior
patterns are the manner by which firms adapt or adjust to their
markets, and include price and output decisions as well as other
modes of non-price competition — such as strategies for sales pro-
motion, research and innovation, and the degree to which the firms
cooperate, formally or informally, in the determination of these
policies. Behavior patterns are frequently defined more strictly
in terms of price competition. Performance includes the industry's
economic results in terms of technical and allocative efficiencies,
technological progress, employment and equity. ¢

The three concepts are intrinsically inter-related, in that per-
formance which can be explained by the behavior of firms, which
in turn is determined by market organization or structure. The latter
reflects basic supply and demand conditions. 7 Chart 1 summarizes
these relations and the content of each concept.

There are cases, however, where the direction of causality can
be inverted (broken lines in Chart 1). Research and development
investments, for example, can change the industry’s technology
and thereby the product’s cost and/or differentiation conditions.
Cartel agreements can also raise entry barriers, with long-term effects
on the industry's structure. Yet many authors suggest that the
direction of causality flows mainly from structure to behavior. #

There is, however, a more serious problem regarding behavior
that affects the consistency of the model itself. In the highly abstract
world of perfect competition and pure monopoly, the assumption
of profit maximizing behavior ensures a direct line of causality from

€ These concepts are based on Bain (1968, pp. 7, 9 and 12).

7 Xoch (1974, pp. 3-10); Sherer (1974, pp. 3-7).

8 Sce, for example, Mason (1939, p. 198); Cameron (1975, p. 303) and
Grether (1970, p. 85).
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Chart 1

Structure of Traditional Model for Analysis of
Industrial Organization *®

Basic conditions

Supply Demand
Raw mafietials Price elasticity
Technology Rate of growth
1—=| Pioduct durability Substitute goods
: Value/weight/ratio Marketing type e
H Unionization Purchasing methcds :
: Cyclical and seasonal character :

Market structure

Number and size distribution of sellers and buyers
Product differentiation

Barriers to entry

- Cost structure

Vertical integration

Diversification

i Behavior

pmmsanamn

Price and production strategy
Research and intiovation
Advertising

Peiformance

Technical and allocative efficiencies
Technolcgical progress

Employment

Equity

* Adapted from Koch (1974, p. 6) and Sherer (1974, p. H)

structure (number of firms) to behavior (price-setting and output
levels) and performance (marginal price/cost ratio). In either case
the businesman seeking to maximize profits can only choose the
output level determined by the equalization of marginal cost with
marginal revenue. Structure thus directly determines performance
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and the consistency of the model holds intact. In intermediate cases,
however, behavior is not determined by structure alone, even
assuming profit maximization.

Indeed, what distinguishes imperfect competition is the fact
that, given the interdependence among firms, other complementary
hypothesis besides that of profit maximization (or any other alter-
native hypothesis of individual firm motivation) are required to
determine an equilibrium price/output combination.® And, depen-
ding on these additional hypothesis, several performance patterns
will be consistent with a single market structure (specially those
with a small number of firms). Since virtually all markets in the
real world fall into this broad category, we would expect im perfect
competition models including the complementary hypothesis to be
more useful in empirical research. Unfortunately, there is no
behavioral explanation generally accepted by the several existing
theories. 1

As a result, Bain, in the first empirical study of its kind, focused
on the structure/performance relationship, omitting behavior. 11
The reasons for his simplified formulation were: 1*

1. The inclusion of behavior variables is not essential to the
development of an operational theory of industrial organization,
since acceptable performance forescasts can be obtained simply by
using structural measures as independent variables.

2. A theory based on the structure/behavior/performance
relationship generates ambiguous forecasts, since highly divergent
types of behavior may be produced by a given set of structural
conditions, In addition, supposedly similar behavior patterns can
produce various types of performance.

3. Even if a satisfactory structure/behavior/performance hy.-
pothesis could be formulated, it would be very difficult to test,
considering that: a) much published information on business
behavior is incomplete or unreliable; b) firms normally restrict
access by researchers to their internal information; and c) even if
this difficulty were overcome, research on firms' decision-making
processes would be so costly and time-consuming that few studies

9 In the two extreme cases of competition, only the assumption of profit
maximization is necessary. Cf. Vernon (1972, pp. 12-5).

10 Koch (1974, p. 268. See the survey of thesc theories in chapter 18).

11 Bain (1951). Actually, Bain focused on only one structural dimension
the dcgree of concentration — among the threce he considered most important,
the other two being entry conditions and the degrec of product differentiation.

12 BRain (1968, chapters 9 and 10).
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could be carried out, a situation which could lead to generalizations
on the basis of inadequate samplings of special cases.

In addition, “if we analyse the model’s three basic concepts in
detail, were see that they have predicted first certain relationships of
structure to conduct, and then certain relationships of conduct to
performance. And in so doing, these hypothesis have also predicted
certain direct relationships of market structure to market perfor-
mance — the “link” of market conduct being implicitly subsumed”. 13
Indeed, one of the model's basic predictions is that the higher the
degree of concentration in an industry (one element of market
structure), the higher the probability of formal or tacit collusion

among the firms (a behavioral pattern) to adopt policies for joint
profit maximization.

Given the precedent set by Bain, behavior has not received
explicit attention in empirical studies on industrial organization.
Nonetheless, as we shall see, behavioral considerations are always
present in attempts to racionalize the extension of the basic model.

‘We can now review the model's theoretical basis, identifying
its basic predictions regarding the influence of the main dimensions
of market structure on economic performance, as measured by
private profitability.

While long list of such dimensions have been proposed, 14 there
is general agremement in limiting the number to the three suggested
by Bain: a) degree of concentration; b) level of barriers to
entry; and c) extent of product differentiation.

Bain posits that definitions including all the significant cha-
racteristics affecting the behavior of firms in a given market (psy-
chological, technological, geographical or institutional) would tend
to make each market structurally unique, marking it difficult to

compare markets and generalize as to the influence of structure on
behavior. 16

2.1.1 — Concentration and performance

Economic theory uses the concept of concentration (distribution
of the number and relative size of firms) to differentiate

industries into three categories: a) atomistic; b) oligopolistic;
or c) monopolistic.

13 Bain (1968, p. 430).

14 Vernon (1972, pp. 28-9) proposed 12 dimensions, and McKie proposed 20
(1972, pp. 9-10).

15 The main reference for the following discussion is Bain (1968, chapters 2,
5, 7,8 9 and 11).
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In the first category, as a result of the relatively small size
and large number of firms (which reduces the possibility for
collusion) , the industry’'s output will grow (and prices drop) until
marginal cost equals price. In long-term equilibrium within this
category, profits will not exceed narmal profits (which can be
approximated by the interest rates resulting from the proprietars’
application of capital).

In the monopoly situation, the single seller can choose the
price that maximizes profit (or, more generally, the utility-function
of the managers) by raising or lowering the level of output. The
monopolist will generally produce less and charge more than in a
competitive industry under similar cost and demand conditions, thus
earning higher than normal profits.

An oligopoly — with a few major sellers — as in an atomistic
market, displays a typical rivalry among the firms. Yet the relative
size of each allows any change in position of a single firm to
effect noticeable changes on the other firms' prices and sales vo-
lumes, thus increasing the complexity of price-output decisions by
the need to anticipate the competitors’ reactions. Once they have
recognized their interdependence, the small group of firms may well
find it practical to establish market controls in order to seek maxi-
mization of the industry's overall profits. Any firm's disrespect for
the agreement, since it will affect the others, will provoke retaliation
— thus operating as a stabilizing factor for the general arrangement.

It is easy to see, though, that there are degrees of interdepen-
dence and collusion, and a broad range of degrees and forms for
each. There are several possible patterns for collusion, ranging from
complete collusion (the firms acting jointly as a monopoly) to total
independence, where price and output decisions are taken unila-
terally, requiring a larger number of competitors. It is significant
that, even without explicit collusion, a high degree of interdepen-
dence among the firms could force the adoption of price and
production policies with results similar to those of formal collusion.
This would be a case of tacit collusion.

The theory suggests that interdependence among the firms is
determined by the industry's degree of concentration. !¢ Thus two
inter-related propositions arise:

a) ceteris paribus, oligopolistic interdependence grows with
concentration and weakens as concentration diminishes; therefore;

18 In fact, the influence of the number of firms on the interdependence among
them can be demonstrated by a simple arithmetic exerdse, observing, for
example, the decreasing cffect of a given price reduction by one firm on the
sales of the others, as the number of firms incrcases.
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b) the greater the degree of oligopolistic concentration, the
greater the probability of joint adoption of a monopolistic price/
volume arrangement. Inversely, the lesser the degree of oligopolistic
concentration, the greater the probability of rivarly among the firms
and, therefore, of movement away from joint maximization of profits
in the direction of price and output decision-making patterns
typical of an atomistic industry.

Empirically speaking, instead of simply distinguishing oligo-
polistic and atomistic industries, the traditional model would dis-
tinguish among several sub-categories of oligopolistic industries
based on their degree of concentration. We should thus expect the
behavior and performance of each sub-category to vary with the
level of concentration and the corresponding degree of oligopolistic
interdependence.

Strictly in terms of performance, the theoretical implication is
that, in the long run, there will be a tendency for high levels of
concentration to be associated with high degree of profitability
(monopoly profits) and, inversely, for lower degrees of concentra-
tion to be tied to lower profit rates; the profit dilferences should
thus reflect the excess of price over average cost corresponding to
the various levels of monopoly restriction of output. 17

In Connor's (1977) view, the following reasons would lead
one to expect a weak relation between concentration and profi-
tability in a developing country:

a) cultural differences between the leaders of local and mul-
tinational firms which might make collusion difficult;

b) high transportation costs which could introduce distortions
in concentration ratios calculated on a nation-wide basis, especially
in large countries;

c) high industrial growth rates in recent decades, which might
diminish the degree of concentration;

d) most of the countries in question have relatively open
economies, which could reduce the impact of domestic concentration
on profitability. 18

17 One hypothesis implicit in this formulation is that the clasticities of demand
for all industries are approximately equal. Indeed monopoly’s maximization

P_4C 1

of profits leads directly to ———— = — (where q is the price elasticity of
P n

demand, P is price and AC is the average cost). It thus follows that one

monopolist would show greater profitability rate than another simply due to
a smaller y in his market.

18 Connor (1977, p. 152).
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While Connor, is correct in principle, in suggesting possible
differences in the behavior of the profitability to concentration ratio
in the context of a developing economy, his observations do call for
some comment. While the first point may be valid in terms of
collusion between local and foreign firms, it could hardly be applied
to the latter alone.? And the most concentrated industries tend
to be precisely those dominated by multinational and state-owned
firms. 20 Observations a and d can be dealt with by introducing
corrections in the indices used to measure concentration, such as
geographical dispersion and foreign competition (see Appendix).
As for observation ¢, it is a generalization of a hypothesis raised
by Gale (1972) that still remains to be proved empirically (see
item 3.1).

2.1.2 — Entry barriers and performance

A high degree of concentration is a necessary, but not a sufficient,
condition for continued high rates of profitability. Market power
cannot, ideed, be maintained in the long run if it is not protected
by entry barriers. According to Bain, these barriers consist of
advantages enjoyed by firms in the industry over those which could
potentially enter the market. 3!

An extremely useful concept in analyzing this relationship is
that of limit price, developed independently by Bain (1962) and
Sylos-Labini (1962) and defined as the highest price that existing
firms could charge in the long run without attracting new com-
petitors. 32 They argue that the limit price and the monopoly price
may coincide where there are very high barriers, and that where
barriers are lower the limit price will be set below the monopoly
price and will tend towards the competitive price as barriers decline.
The expectation in thus that this behavior will only be reflected
significantly in firms' performance in oligopoly situations where
concentration is high enough to allow effective market control.

19 For a dciailed discussion on the nature of competition among multinationals
n developing countries, scc Fajnzylber (1976).

20 Sec Connor (1977, pp. 8G6-116), on the Brazilian and Mexican cases.

21 Stigler (1976, chap. 6) presents a different interpretation: an entry barrier
is the cost of producing at any production level which must be faced by a
firm wanting to cnter the industry, but which is not faced by the existing
firms. Thus two types of barriers mentioned by Bain — economies of scale and
required capital — would be taken by Stigler simply as determinants of firm
sizc. The argument is that existing firms face exactly the same general con-
ditions regarding these limitations. In a typically imperfect capital market
situation, Bain's concept scems more appropriate.

22 For a good summary of these theories, see Madigliani (1958) .
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There is thus interaction between the two structural dimensions in
determining behavior and performance.

2.1.3 — Product differentiation and performance

The degree of product differentiation refers to the extent to which
consumers differentiate or have specific preferences among the pro-
ducts of the various firms making up the industry. In these terms,
price theory classifies industries as:

a) homogeneous;

b) having differentiated products. This classification applies
both to oligopolistic and atomistic industries. 29

The basic implication of product differentiation in terms of
this study’s objectives is that it broadens the sales and behavior
policy options open to the firms. It not only affects the nature
of competition among established firms, but also raises the level of
entry barriers. Indeed, the ability of a few firms in a single industry
to guarantee substantial advantages over the rest in terms of product
differentiation has often been the basic reason for maintaining
oligopolistic structures. 2¢

Where product differentiation is possible, we would generally
expect the firms to perceive an incentive to:

a) invest in advertising and other promotional expenditures
to expand demand for their product; and

b) vary the product’s packaging and quality in order to
achieve the most profitable combination of production costs and
market conditions. As a result, the will be able to charge higher
prices than their competitors as they win consumer loyalty and thus
exert a certain amount of market power.

Price theory sheds no clear light on the influence of product
differentiation on profitability, aside from assertions such as “there

23 Technically, the degrec to which consumers consider different products to
be interchangeables is given by the cross-elasticity of demand, which, for this
reason, provides a theoretical criterion for setting the frontiers of an industry.
Elasticity will be high (tending towards infinity) among products of the same
industry and very low (tending towards zero) among products of different
industries. Obviously, the degree of interchangeability must be corrected to
include differences of localization implying significant transportation costs.

24 Bain (1968, p. 231) .
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will be some sales-promotion costs, which raise the total cost and
probably the price of supplying goods by some amount”. 2

Despite the weak theoretical basis, some empirical studies have
allowed for a positive correlation (subject nevertheless to conflicting
interpretations, as we shall see) between intensity of product
differentiation and profitability.20 In addition, in the sphere of
economic policy making, the possible positive relationship between
product differentiation and market power has produced proposals
in the USA to impose limits on advertising expenditures. 27

Theoretical predictions of the influence of the major dimen.-
sions of market 28 structure on picfitability can be analytically
summarized as follows:

n — n (CR, BE, DF) 2]
where,

T = profit rate;

CR = concentration ratio;

BE barriers to entry;

DP = degree of product differentiation.

The prediction is that the signs of the partial derivatives will
all be positive:

2 #/oCR > 0, 9 n/9BE > 0 e 2 =n/DP > 0 (1a)

Besides these structural variables, which are the core and
principal theoretical basis of the model to be used in this study,
we will include a number of other variables suggested by recent
studies and of sufficient theoretical consistency. These variables will
be used to:

a) achieve a better approximation of the economic significance
of the measures used to represent structural variables (for
example, foreign competition and geographical dispersion
of industries, in relation to levels of concentration);

25 Bain (1958, p. 30).

26 US Government, Federal Trade Commision (1969); Miller (1969); and
Comanor and Wilson (1971).

21 US Government, President's Committee on Price Stability (1969, p. 82);
Tumer (1966, p. 10); and Markham (1967).

28 While Bain also considers a fourth dimension (the degree of consumer
concentration, meaning the number and size distribution of consumers), it has
been omitted, for obvious statistical reasons, from all empirical studies, with
the exception of the studies by Lustgarten (1975), Porter (1974) and Guth,
Schwartz and Whitcomb (1977).
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b) identify the influence of the institutional context and of
economic policies (such as the origin of the firms’ capital
or the nature of fiscal incentives); or

c) merely isolate the precise influence of the essential structural
variables on which the model is based (as in the case ot
growth of demand or of capital intensity).

Before proceeding to the development of the basic model,
however, we should discuss some criticisms of its theoretical impli-
cations.

First of all, a number of authors, while agreeing with the
model’s basic forecast — a positive relationship between concentration
and profitabiltiy — have preferred to emphasize other types of
relations. Demsetz (1973a, 1978b and 1974) suggests that concentra-
tion and high profit rates arise in a competitive setting due to the
expansion of firms able to reduce costs or to discover better means
of serving their clientele. Market power resulting from this expansion
would come from competitive superiority; and the destruction of
this market power through anti-trust measures would reduce the
economy'’s efficiency, whether by penalizing successful innovators or
by limiting production to small, high-cost firms. 20 In a recent study,
Peltzman (1977) seeks to divide the concentration-profitability
relationship into two others: concentration-price and concentration-
cost, since "any profitability measure implies a corresponding
difference between price and average cost...” and “the causal
relationship running from concentration to profitability can operate
either through an effect on price (the usual interpretation) or on
average cost, or, of course, both.” The main conclusion is that,
“while the price effect is not absent, the cost effect is sufficiently
strong to shed doubt on the efficacy of rules hostile to industrial
concentration.” In general, these criticisms do not mean rejection of
traditional theory, but merely a concern that among the policy
measures it suggests there may be prejudicial effects on economic
efficiency.

Another line criticizes the use of high concentration ratios as
proxies for the existence of explicit or tacit collusion. The positive
relationship between concentration and profitability is attributed
to reasons other than possible collusive arrangements. Ornstein
(1972) presents a two-stage argument. First, the traditional model
assumes that the cost of collusion decreases as the number of
participants falls, due to diminishing difficulties of negotiation,
coordination and enforcement. However, the model neglects several

20 See also McGee (1971), Brozen (1970, pp. 279-92) and Singer (1970, pp. 92-3) -
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factors, such as the degree of product heterogeneity, varying cost
structures, the potential entry of new competitors and a return to
breaches of the agreement, all of which would contribute to the
instability of the collusive arrangement. Without a complete oligopoly
theory, therefore, it would be quite daring to hypothesize a simple
relationship between the two variables alone. Secondly, finding no
independent effect of concentration on profitability, Ornstein
interpreted the result as the absence of collusion effects. Concentra-
tion would be related to entry barriers which, along with changes
in the firm’s and industry’s demand, he associates with profitability.
Therefore it is the entry barriers, and not concentration, that should
be the main focus of public action.3 Yet the weakening of a
variable’s exploratory power due to high colinearity with other
independent variables (as is generally the case with measures of
concentration and of entry barriers) is a common occurrence in this
kind "of econometric exercises.

- Asch and Seneca (1976) tried. to examine directly the collusion
effect on the profitability of a group of American industrial firms,
broken down into collusive and non-collusive. The result was the
discovery of a negative relation between collusion and profitability.
Two main explanations were offered:

a) weak performance induces a firm to collude; and

b) anti-trust controls concentrate on unsuccessful cases; in other
words, cartels with weaker performances are easier to
identify. The authors consider this to be the more plausible
explanation, and that the relation found merely reflects
an enforcement bias. 3!

A third criticism is offered by Grether (1970) and by Grabowsky
and Mueller (1970), and relates to the possible inability of the
model to handle large and diversified firns. Their reasoning is
that the model’s underlying price theory applies to single-product
firms and therefore has little to offer in the line of testable hypothesis
dealing with the behavior of a conglomerate operating with several
products, production lines and geographical divisions. The model
would have to incorporate not only these firms’ internal coordination
aspects, but also the forms of interaction between their organizational
policies and market structure. While there is a clear need for more

30 Ornstein (1972, p. 520). The only attempt to theoretically correlate con-
centration and collusion was done by Stigler (1976, chap. 5), exploring conditions
which would favor enforcement.

31 The colluding firms were selected from among those tried for violation of
the Sherman Act in the 1958-1967 period. Non-colluding firms were randomly
selected from Moody’s Industrial Manual..
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detailed studies on market forms, the fact is that, as McKie (1970)
stated, a large conglomerate presents a more complex empirical
problem than a single-product firm, but is not essentially different.

In short, the traditional model reveals insufficiencies inherent
to its broad generality (but it was precisely to deal with this level
of problems that it was formulated), and there is an obvious need
for it to be complemented with new theoretical developments. Yet,
as Weiss (1974, p. 202) recalled in his second survey — covering
more than 40 empirical studies on the relations between industrial
structure and profitability in the USA, England, Canada and Japan
— “the wide variety of profit or margin indexes, of concentration
indexes, of other variables controlled for, of units of observation,
of universes, and of data sources indicates that the relationship was
quite robust.” He suggests, in addition, that the business cycle people
and the monetary-vs.-fiscal policy people would be delighted
to see our kind of robustness in their articles.”

We can now return to presentation of the complete model.
First of all, it should be noted that the theory foresees the existence
of rents associated with market power for given long-term demand
and cost conditions. Indeed, high profit rates can be related to the
expansion of demand or to the reduction of marginal cost over time,
or to both. A study by Johnston (1960), which revealed strong evi-
dence for constant medium-and long-term costs at various output le-
vels in American industry, provided a convenient basis for excluding
this variable in cross-section studies. Demand conditions have gene-
rally .been incorporated .into the model by means of an average
rate of growth of output or of value added in an industry over a
certain period of time. 82

One rationalization of the relationship between rate of growth
and profitability is the following: while the industry is growing
rapidly, individual firms will probably feel less pressure from
competition than in industries with moderate or stagnant growth
rates and, therefore, will be able to raise prices and profits indepen-
dent of the industrial structure. In addition, low growth rates or
a decline in demand may lead to the breach of collusive agreements
in industries with high fixed costs, due to the financial cost involved

82 Qbviously, the ideal measure would be the rate at which the demand curve
moves over time. Under the hypothesis of constant long-term average costs,
the rate of growth of output would thus be an equivalent measure. Without this
hypothesis, however, the usual proxy could be reflecting changes either in
demand or in the costs that produce movement along the demand curve. While
these movements cannot be distinguished, they may be expected to have similar
effects on profitability, Both a growth in demand and a reduction in costs
would have a positive effect on profitability, unless they are perfectly antecipated.
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in mainraining them. 88 This rationalization, which would suggest a
positive correlation between the two variables, has received some
empirical support.3 On the other hand, an inverse relationship
arises from a hypothesis raised by Caves, which posits that in an
oligopolistic industry, rapid growth of demand may induce firms
to behave competitively. Price cuts, even though reducing current
profits, may be an attractive strategy for increasing market shares
and, possibly, obtaining greater earnings in the future. Meanwhile,
in industries with stagnant or declining demand, an individual
firm's attempt to increase its market share would probably end up
reducing the industry's total profits. Finally, more slowly growing
industries tend to underestimate the value of their assets and net
equity and, thus, simply for accounting reasons, to overestimate pro-
fitability due to the greater weight of older plants and equipment. 3

Besides these conflicting effects on profitability, these conside-
rations suggest that the effect of growth of demand depends in part
on the industry's degree of concentration. The most propitious
conditions for stable collusive agreements would be those offered
by moderate growth. Both hlgh and low rates of growth can
hegatively affect profitability in oligopolistic industries. Small firms
(generally in atomistic industries), on the other. hand, may show
themselves to be flexible and adaptable to changes in demand
conditions since they are unencumbered by the burocratized decision-
making processes typical of large companies.

Despite Caves' argument for the opposite relationship, the
hypothesis used in this article is that of a positive relationship
between an industry’s rate of growth and profitability, not only
because of its greater theoretical consistency and favorable empirical
evidence, but also because it better reflects the recent behavior of
Brazilian industry. 8¢

88  Khalilzadeh-Shirazi (1974, pp. 69-70). See also Weiss (1963, p. 251).

84 See, for example, Comanor and Wilson (1971, p. 431) and Esposito and
Esposito (1971, p. 347).

85 Caves (1972, pp. 30-1). Khalilzadeh-Shirazi (1974, p. 14) sought to test
Caves’ hypothesis, examining the differential effect of rate of growth on
profitability in concentrated and non-concentrated industries. The coefficients
found were positive, but statistically insignificant.

88 Dynamic industries were more profitahle in Langoni's (1974, p. 33)
study, which defines dynamic industries in Shultz’s sense (1964, chap. 2), that
is that, hesides growing rapidly, they show high productivity rates (output
per unit of input).
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With the inclusion of this variable, the traditional model as
applied in most empirical studies — becomes:

x = n (CR, BE, DP, CD) 2
where CD rate of growth of demand has a positive effects:
am/aCD > 0 (2b)

It is clear, however, that the variables included in (2) adequately
describe market structures only to the extent that the economy is not
significantly affected by international factors. Yet in the case of a
relatively open economy, it seems obvious that external factors
affecting the competitive conditions of industries should be explicitly
included. This will be done in the following. section, with the
discussion of: 37 a). foreign competition; b) export opportunities;
and c) the participation of multinational companies.

2.1.4 — Foreign competition

Local firms in an open economy face both actual and potential
foreign competition. It is therefore incorrect to infer that highly
concentrated industries have correspondingly higher market power.
High import levels in fact dilute the degree of domestic competition
and reduce the firms' capacity to hold prices above long-term average
costs. - The -theory also suggests -that potential. competition (the
threat of entry of new.domestic or foreign competitors) can"force
local producers to set prices closer to competitive levels. As Esposito
and Esposito have demonstrated, potential foreign competitors
exert a stronger influence on the pricing decisions of domestic firms
— due to the greater ease with which they can overcome entry
barriers — than do potential domestic competitors. In theory, there-
fore, one would expect lower profit rates in industries facing higher
levels of actual and potential foreign competition.

The influence of foreign competition is obviously an inverse
function of the tariff protection conceded to local industry. Yet
inclusion of the relationship between foreign competition and
profitability in our model runs into two types of problems. The
first is that while higher barriers will raise the price limits set by
domestic firms (implying a positive relation between the two
variables), if the tariff's basic objective is protection, it will be
precisely the least profitable industries that will require higher
levies, indicating an inverse relationship.

87 The basic methodology for this section is that used in Sorensen and
Pagoulatos (19762, 1976L)
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‘Fhe second problem is the possible interaction between the
level of concentration (as a proxy for collusion) and the level of
protective tariffs, which has complicated analysis where one of these
variables is made dependent, due to the doubts as to the direction
of causality.38 In this article, while the second problem can easily
be "handled with the introduction of an interative term in the
regression equation, the first could only be faced with an in-depth
study of the history of tariff protection in Brazil. Since such a
study would go far beyond the scope of this article, we have decided
to use other, more direct, measures of foreign competition (see
Appendix).

Despite Brazil’s apparently high barriers (measured by nominal
and effective tariffs), analysis should be expected to register some
effect exerted by them on profitability, since, in more recent years,
overvalued exchange rates may have more than made up for tariff
protection in several industries. 3

2.1.5 — Export opportunities

Khalilzadeh-Shirazi, the first to introduce exports as a variable in
the model, suggested that they would tend to increase the industries’
profitability as a result of the premium required for engaging in a
high-risk adventure such as exporting. A similar effect can be
expected based on the theory of “international product differentia-
tion,” which holds that exporting industries sell products that are
especially atractive on international markets, and thus earn a rent
in these market. 4° '

Caves, however, argued that exports can induce domestic
producers to adopt more competitive pricing policies. The reason
is that, in response to foreign demand, a monopoly (and, possibly,
an oligopoly) seeking profit maximization, but unable to set separate
price scales for each market, would expand total output, reducing
domestic prices. 4 One need only assume, however, that the mono-

38 For this reason, when Carvalho and Haddad (1978, pp. 3-26) regressed the
effective tariffs (calculated for the FIBGE 4-digit classification) for a set of
variables, among them the concentration, coefficient they interpreted the
regressions not as an cxplanatory model for the tariff structure but as a
“statistical instrument for determining the sign and significance of the partial
coefficient of corrclation between cffective protection rates and the independent
variables®’.

80 Neuhaus and Lobato (1978).

40 Gruberl (1967, pp. 874-88). However, most industrial products exported by
Brazil would hardly fall into this category.

41 Caves (1974).
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poly can discriminate its prices — and Brazil's high tariff barriers
allow this — for the domestic price not to be affected.

In the Brazilian case in particular, the existence of various
fiscal and financial incentives should contribute to the maintenance
of a positive relation between exports and profitability. 42 To the
extent that these incentives, which vary from one industry to another,
imply a shift of the surplus supply curve, each industry will export
more or less, depending — given an absence of distortions (imperfect
information, varying capacities for utilization of incentives, etc.) —
on the magnitude of such a shift in relation to international price
levels. In any case, the hypothesized positive relationship holds, since
the growth of demand can lead to: a) greater utilization of installed
capacity, or, at a second stage, of long-term equilibrium; or b) to
taking advantage of economies of scale.

2.1.6 — Participation of multinational companies

The effects of the participation of multinationals on the profitability
of industrial sectors is too complex to be included in a single
hypothesis. Not only do they affect the structure and patterns of
behavior, but they also introduce other issues whose effects on
profitability are not so entirely predictable.

One argument holds that foreign investment increases compe-
tition since the entry of multinational companies increases the
number of competitors. In addition, as these companies tend' to
penetrate precisely those sectors protected by high duties, they will
affect those industries where monopoly distortions are greatest. If
foreign investments induce these competitive effects, one would
expect the profitability of local firms to relate inversely to the foreign
firms' share of the industry’s total output.

On the other hand, the multinationals’ competitive strategy
based mainly on product differentiation, can raise entry barriers
and, as a result, the price limits observed by established firms (both
local and foreign). It is also possible that the entry of multinational
companies might provoke the defensive alliance of domestic com-
panies, facilitating oligopolist collusion. Since these latter conside-
rations would suggest a positive relationship between these companies’
participation and industry profitability, the final effect produced
by structural modifications and behavioral patterns is not entirely
clear.

As for the other problems the presence of multinational poses
for the model, the first concerns the assumptions of profit maximi-

42 There are several descriptions of these incentives. See, for example, Carvalho
and Haddad (1978a, pp. 105-35).
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zation. ‘As long as the decision-making center remais in the home
country and the home-office holds to a policy of world-wide - profit
maximization, the profitability of any given subsidiary may become
a secondary objective. Real profits may also be underestimate due
either to explicit forms of transfers among affiliated companies
(royalties, technical assistance, interest payments, etc) or to transfer
pricing mechanisms (undercharging for exports and overcharging
for imports) . Given the obvious difficulties in verifying this pheno-
menon, only the first will be compensated for here, with the
inclusion of those transfers in profits. 43

Another issue generally overlooked in this type of study is that
of differences in the quality of management among firms. This
question acquires particular relevance when dealing with the
distribution among multinational and local firms in developing
countries.

These differences arise for two reasons. 44 First of all, in addition
to capital the multinationals transfer business technology (including
accounting, marketing, organizational and administrative techniques).
Secondly, certain socio-economic characteristic, such as the lack of
a capitalist drive, the tradition of family control of companies and
the resulting reluctance to decentralize decision-making, place local
companies at a disadvantage in relation to the multinationals.

Since these factors make an a priori judgement on the final
effect of the participation, of multinational companies on profitabi-
lity impossible, this relationship will of necessity be determined
empirically.

With the incorporation of the international factors, the model
is expanded to:

n = = (CR, BE, DP, CD, CE, OE, EM) (3)
with the new symbols,
CE — foreign competition
OE = export opportunities
EM = participation of multinational companies
and with the following signs predicted.
On/OCE < 0, 9n/90E > 0 e 2xn/EM = 0 (3b)

42 Without introducing corrections in the accounting data, Daellinger and
Cavalcanti (1975) found a nct profit to net assets ratio that is lower for
multinationals (15.89) than for private Brazilian (16.4%) and government
(17.6%) companies. However, they present an intercsting discussion on why
that ratio is underestimated.

44 For an extensive discussion of this problem, sce Strassman (1968).
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o+ We. must finally consider the possible differentiation of profit
rates as the result of varying degrees of risk associated with each
activity. There is no concensus on the extent to which risk contributes
to inter-industry differences in profitability. Bain suggests that while
risk may be a valid explanation at the level of the individual firm,
the same is not true by industry. His argument is that, over the
long run, the risk premia earned by successful firms would be
compensated for by the losses of unsuccessful firms, whereby a
“weighted average profit rate for all firms in the economy or in
the industry should include a true net risk return of roughly zero.” 45
Perhaps for this reason, all industry-level studies, with the exception
of Stigler's (1963, pp. 62-4), have excluded consideration of risk.
In any case, since this is a cross-section study lacking the time
dimension required for the compensation suggested by Bain, we
have decided to explicitly include a risk variable.
Thus, the basic model becomes:

n = = (CR, BE, DP, CD, CE, OE, EM, TR) 4)

where TR is a risk variable, and it would be expected that

31/aTR > 0 (4b)

2.2 — Specification of the model

From an econometric point-of-view, the estimation in equation (4)
involves three types of problems. The first arises from the fact that
this equation is actually a direct relation between a performance
variable (profitability) and a set of structural variables produced
by a system that, formally, should include two behavioral equations
— one expressing performance as a function of behavioral variables,
which in turn should be an explicit function of the relevant
structural characteristics. However, given the difficulty of quantifying
the concept of behavior and the resulting rationalization suggested
by Bain (see item 2.1), equation (4) expresses the analytical for-
mulation most common in empirical studies.

The second problem refers to the possibility of interactive
effects among the structure’s components of behavior and perfor-
mance, graphically represented by the broken lines in Chart 1 —
which suggests the presence of a system of simultaneous equations
demanding appropriate methods of estimation. This issue has been
dealt with by assuming that the possible interactive effects occur

45 Bain (1968, pp. 399-400).
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with a sufficient time lag for the system to be considered récursive
— thus allowing the estimation of one equation at a time. ‘%

The third problem is that the underlying theory in the develop-
ment of equation (4) does not indicate the precise manner in which
the explanatory variables affect private profitability. However
nearly all empirical studies have postulated a general linear form
such as

n=f+ 5 BX +s (%)

where the coefficients 3 can be estimated by the conventional ordinary
least squares (OLS) method.

The basic model can thus be specified as follows: 47

;= ﬂo_‘+ B, CR,-'-I- B2 PO; + B3 KR; + B4 DP; 4+ 85 CD; + B CE; +

+ 6, EX; + 83 EM, + 8y DG; + 1o TR, + &; (6)
where:
m  — average profitability in industry j, during the period
1973-1975, which can alternatively be expressed as:
TRV, — average rate of return to sales:
TRE; = average rate of return to net equity;
' ‘(.J'R,. '— concentration ratio for industry j, in 1974, which can

alternatively be expressed as:

__ percentage of sales controlled by the industry’s

CRY = four largest firms;

CR8, — percentage of sales controlled by the industry’s
eight largest firms;

HH, = Herfindahl index;

48 Cowling (1976, p. 1). When the system is not recursive, that is, when
there are fecdback effects, the application of OLS gives biased estimators,
since the explanatory variables are not indcpendent of the residuals (Murphy,
1973, pp. 435-36).

47 This is the specification of model 1 (sce item 2.83.1). Due to the different
ways in which the data are utilized in models 2 and 8, their specifications
undergo some changes, mainly in the choice of measures, and also in the time
periods to which they refer (see appendix).
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* PO, = optimal plant size in industry j, in .1970;

KR, — amount of capital ’required for construction of optimal
size plant in industrv j, in 1970;

DP, = advertising intensity in industry j, in 1974;

CD, =: rate of growth of output in industry j, from 1967-72;

CE; = foreign competition facing industry j, measured alter-
natively by:
CI; = rate of growth of imports, 1970-74;
IM; = share of imports in domestic consumption,
1967-72;

CM,; = rate of growth of IM, 1967-72;

EX, =— average ratio of exports to output of industry j, 1967-72;

EM, — share of multinational companies’ output in total
output of industry j, in 1972;

. . DG, —=_index of geographic dispersion of industry j, in 1970;

TR, = risk index associated with industry j, measured by

standard deviation of firms' rate of profitability, in
1974.

_ Besides equation (6), various other specifications of each model
will be used, as discussed below.

The first group of alternative formulations refers to the appli-
cability of the econometric estimation method to this type of study.
Possibly the most serious problem posed by the application of OLS
method to equation (6) is the frequently high degree of multicoli-
nearity among the model's independent variables. In these situations,
the parameter estimates are remarkably unstable (highly sensitive
to the type of model specification and to the sample used), making
it difficult, if not impossible, to isolate the effects of the pertinent
variables, 48 '

The most frequently used torm of detecting and evaluating
multicolinearity, and the one which will be used in this study,
is the examination of the magnitude of the simple coefficients of

418 Johnston (1972, p. 160).
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correlation among the independent variables. 4’ High coefficients
suggest that the variables in question should not be included in
the same regression equation, which, on the other hand, can create
the no less serious problem of a specification bias, to the extent
that the omitted variable plays an important role in the model.
In these cases, the solution depends “on the judgement of the
econometrician concerning the relative merits of low variances of
the f§ estimators, high R2 and low specification bias.” 8!

Our option has been to select a basic set of variables suggested
by the theory, to which we have progressively added the other
variables, taking account of the restriction imposed by the simple
coefficients of correlation (not greater than 0.30).

A second possible estimation problem which might make
alternative specifications to the basic model necessary is heterosce-
dasticity. In- this case, the f§ coefficient estimators, while not biased,
lose their efficiency, that is, they do not show the minimum variance
among the linear estimators. There are two possible solutions:

a) to maintain the OLS method, but to weight the variables
with some empirically determined system;

b) to substitute the OLS method by the method of generalized
least squares, of which the preceeding item is a particular
case

Few studies to date have dealt with this problem; at the industry
level, Comanor and Wilson’s study is the only attempt. They
observed an inverse relation between regression residuals and indus-
try size (measured by sales) and, empirically, selected the square
root- of sales as the weighting system to be employed. However,
besides the predicted increase in coefficient R32, the new calculations

49 A more rigorous treatment of multicolinearity would involve measurement of
the multicolinearity effect (M), given by

M =| i 6s — R2

where g, is the incremental contribution of variable X,

(Theil, 1971, pp. 179-81); and by the dependency test among the variables of
set {X.}, through calculation of the determinant of the matrix of simple
correlation coefficients, |R®| . Tbe null hypothesis, indicating severe multi:
colinearity, would be H. : |[R®| = 0, as opposed 10 H, : |[R®| > 0 (Murphy,
1973, pp. 877-9).

80 Actually, this is the. most serious problem posed by multicolinearity, according
to Farrar and Glauber (1967, pp. 94-5).

51 - Murphy (1978, pp. 374-5). Johnston's suggestion is to opt for the error of
including, rather than excluding. variables, as long as this is allowed by the
data and the size of the sample (Johnston, 1972, p..169).
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did little more than offer additional evidence on the stability of
the regression coefficients. Therefore, the issue of heteroscedasticity
will only be examined in the individual form model, where the
problem is more serious (see item 3).

Equation (6) and its alternative formulations suggested above
are all linear; such functions may be represented graphically by
straight lines (or their equivalents, in n-dimensional space). This
restriction can be relaxed with the use of non-linear models in which
additional terms — or first-degree mathematical transformation of
terms — allow for adjustment of curves instead of straight lines. 82

The reason for this addition is that, when the true relation is
non-linear, the estimation of a linear function leads to a specification
bias and, therefore, biased estimates of the regression coefficients,
as well as to an underestimation of values of the Student ¢ statistics. 63
Therefore, some of the preceding equations will be rewritten - to
include polinomial terms, depending on the presence of curvilinearity
detected empirically by plotting the residuals against the independent
variables, as suggested by Draper and Smith, &

The final problem is that all these models are additive, in
the sense that they do not capture the incentive effects of structural
variables on profitability. 8 These effects can be analyzed in the
following manners: &

a) by specification of an iteractive model;

b) by including iteractive (multiplicative) terms in interac
tive models;

c) Dby estimation of additive model parameters for subgroups
of the sample (for example, one would expect that coeffi-
cient BE will be greater and more significant as the CR
level also increases).

We have opted here for the second mode of analysis,

32, However, these are “intrinsically. linear” models, in the terminology of
Draper and Smith (1966, p. 264) . able to be transformed into linear equations.
This part will follow the method as applied by Connor (1977, pp. 188-202) ..

68 Kmenta (1971, pp. 86-92).
54 Whenever polinomials are used, the ¢ statistic will be replaced by the

partial F statistic in the significance tests, since they.are essentially an alternative
way of expressing the same concept.

65 Two independent variables interact when the effect of one of them on the
dependent variable depends on the level of the other.

56 Gale (1972, p. 412). Sce also "Kim and Kohout (1970, pp. 872-3). The
multiplier. term represents the “joint effect’”, which should be added to the
isolated effects of the variables in question.
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2.3 — Empirical findings

2.3.1 — Model 1

Table 1 presents the main results of an application of the basic
model to the 20 SRF 2.digit level industries, with TRV, as the
dependent variable. &7

Due to' the strong correlation among some of the explanatory
variables, and the limited size of the sample (20 observations), the
industries’ structural characteristics are represented only by the
concentration ratio (CR4; or HH,), which thus serves as a proxy
variable for industrial structure.

The concentration ratio and the rate of growth of demand
(CD,) -are the basic variables, to which were successively added a
measure of foreign competition (/M;) and another for risk (TR,).

In general, the signs of the variables are as predicted by the
theory, although they are not always statistically significant. The
concentration ratio, measured by CR4;, or HH, was found to be
statistically null when introduced in the conventional linear’ form.
Given the importance of this variable in characterizing the industries’
structural conditions, along with the fact that it is the only. variable
which when plotted against the residuals reveals a behavioral pattern
suggesting the absence of linearity in the parameters, it has been
attempted to improve its specification by adding to the first degree
term, alternately and jointly, a quadratic and a: cubic term. While,
as could be expected, they did improve the model's explanatory
power, they remained non-significant, even when variable IM,, which
accounts for foreign competition, was introduced. Only with the
inclusion of the risk variable (TR,), did the coefficients of the
polinomial expressions become significant (to a 5%, confidence level).
This occurred with -the three polinomial expressions when the
concentration variable was CR4;, and only with the expression with
the cubic term when employing the Herfindahl index (HH,).5%®

57 In contrast to the other models estimated in this article, in model 1 the
variable TRV, does not refer to industry sales, but to total revenue, including,
thercfore, non-operating revenue.

65 “When the three polinomial terms are estimated by OLS, the underlying
relationship is represented by a curve with two critical points: a maximum
and a minimum. When only the quadratic or cubic term is included, the form
déscribed is a parabola, with only one critical point. The only difference is
that the first curve is symetric in relation to its axis, while the second may
be assymetricc. When only the quadratic term is included, the second partial
derivative is always positive, suggesting that profitability riscs, exponentially with
concentration. Even when a curve allows a point of inflection, the fact that more
than one formulation may prove significant does not imply any inconsistency,
inasmuch as the curves retain the same concavity in the relevant section.
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In an attempt to capture non-linear effects in a sample as small
as this, equations 5, 6 and 7 (Table 1) were estimated in a compact
form summing polinomial terms.3° We thus obtained linear esti-
mators significant at the 59, level in equations 12 and 13 (Table 1).

The demand growth rate (CD;) showed the predicted signs in
16 of the 17 regressions of Table 1 (the opposite sign is, nevertheless,
statistically null). Five of them are significant at the level of 109,
and two others at 59,

The foreign competition variable (IM;) revealed the predicted
sign in the 13 equations in which it appeared, but was significant
in only four (three at a 109, confidence level, and once at 5%)..

The risk index (TR, ), in addition to showing the predicted
sign and being significant in 9 of 12 equations, apparently corrected
a specification error, since only when it was included did the
polinomial expressions in CR4, and HH, acquire significance.

A comparison of the 17 equations in Table 1 suggests that
number 9 is the best specification of the model, when applied at a
2-digit level for the 1973-75 period. It explains 679, of the variation
of TRV, and all of its coefficients show the predicted signs and
are statistically significant.

.The basic model was also designed to have a dependent variable
TRE,. However, due to the weak results obtained, these regressions
have not been reported.

Despite the model's apparently greater capacity for explaining
the variation of TRV, than that of TRE,, and our option in favor
of the first variable, the problem remains that TRV, does not
necessarily equalize in long-term competitive equilibrium. This
areates difficulties for those who prefer to identify the exertion of
market power with the tendency toward the equalization of rates
of return to capital. However, to reconcile the two models it is
enough to control tbe capital intensity differences when the
dependent variable is TRV, which can be accomplished by including
that variable explicitly in the model. % Since it is essentially a control
variable, it is not so important to determine a priori the sign for
capital intensity.

Table 2 presents the results of model's estimation, with the
inclusion of this variable, which was defined as:

59 This procedure is cquivalent to a lincarization of the basic rclalionship._ in
which the coefficients of regression are assumed to be equal in value and sign.

60 Tintner (1952, pp. 301-4).
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total assets of industry jo!
sales of industry j

KV, =

Only the equations whose results were at least not inferior to
those of corresponding equations in Table 1 have been displayed.

In general, there were no significant gains, with the exception
of equations 3, 4 and 5, which correspond to equations 8, 9 and
10 in Table 1 — precisely the best of that group.

The sign of KV; is always positive and significant. While it
has been included in the model basically as a control variable, it
may be detecting some of the entry-barriers effect (the amount of
capital required), as in House's interpretation (1973, p. 411).

2.3.2 — Model 2

Table 3 summarizes the main results of the estimations of the basic
model using the data of Visdo’s classification of 42 industries.

While, as in model 1, the best results were obtained using TRV,
as the dependent variable, some regressions explaining the variation
of TRE; were also included in the table. In the latter case, while
some of the coefficients were significant, the low values assumed
by statistic ' do not deny the hypothesis that, on the whole, those
coefficients are statistically null (with the exception of equation 33).

The greater significance of the polinomial expression compared
to the first degree term (which is always non-significant when
included alone) reinforces the results of the previous model regarding
the non-linear relationship between TRV, and CR4;. The same is
the case when the index CR4; is corrected to incorporate foreign
competition (CR4:~').

On the other hand, when the dependent variable is TRE,, the
polinomial expressions in CR4; are always statistically null, while
the first-degree term is significant (at 10%,) in two of the three
equations in which it appears alone (equations 5, 13 and 21) —
which suggests that the linear relationship is a more appropriate
representation of the relationship between these two variables.

The rate of growth of demand (CD;) and foreign competition
(IM,) maintain the same pattern of behavior as in the first model.
Both present the predicted signs, but only the first passes the
significance test (at the 19 level, in half of the 34 rezressions in
Table 3).

61 The mcasure KV, was obtained by aggregating, at the 2-digit level, the
data from the firms in the Visdo sample (avcrage of the 1973-75 period).
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Table 1

Model 1 — Main Empirical Findings Dependent Variable: TRV,
Number of observations = 20

Variables
Number of Constant S
L] CR4;  CR4 CRE  CDj 1M TR, CR4Q; CR4C; CR4QC; HH; HH}? HH} R2 P
1 0,013 0,0002 — —  —0,0001 - — — — — — — —  0,0723 066
(4,39)a (1,14) (—0,05)
2 0,0737 —0,0021 00001 — 0,0007 — - — — — — — — 04642 4,620
(6,28)a (——0,12 ) ( 1,03
3 0,0623 —0,0011 — 0,0001  0,0000 — — — — — — — — 05154 5,679
(7,03)a ——0,13———) ( 1,28)
4 0,0282 0,0018 —0,0001 0,0001  0,0011 — — — — —_ — — — 05700 4,90
(1,09) ——000— —) ( 1,59)¢
5 0,0738 —0,0021 0,0001 — 0,0008 —0,0087 — — — — — - — 04649 3,26*
68,07a ¢ 0,28——) ( 087) (—0,15)
6 0,0277 0,0018 —0,0001 0,0001  0,0010 —0,0040 — - —_ — —_ —_ — 05713 3,73
(1,02) (———033—————) (1,87 (—1,12)
7 0,0018 0,0001 — — 0,0007 —0,0597 0,2013  — — — — — — 03073 1,68
(0.08) (0,50) ( 0,62) (—095 (2,21)®
8 0,0330 —0,0022 0,0001 — 0,0017 —0,0837 0,1897b — — —_ .- — — 06048 5,554
a19nd  ( ——6,17.—)b ( 2,07)% (—1,83)% (2,895
9 00253 —0,0012 — 0,0001 ~ 00016 —0,7263 0,1607 — — —_ - - — 06738 5,784
(1,56)¢ ————0,34—————)p ( 2,06)¢ (—1,62)c (2,60)>
10 0,0222 0,0008 —0,0001 0,0001 0,0016 —0,0685 0,1626 — — - — —_ — 0,675 4,490
(0.90) (———3,93 )b { 195% (—1,30) (2,03)®
1 0,0081 = — - 0,0005 —0,0483 0,1826 0,0001 — — — — — 03727 2,04
(0,29) ¢ 053) (—0,80) (2,07)° (1,15)
12 0,0094 == - — 0,0005 —0,0105 0,1656 — 0,0001 — —_ — —_ 04104 2,61
(047 ( 055 (—0,71) (1,96)b (1,71)e
13 0,0094 — — — 0,00)5 —0,0405 0,1658 — —  0,0001 - — — 04096 2,60
(047) ( 0,55 (—0.71) (1,98)® (1,70)¢
14 0,0023 — — — 0,0008 ——0,0650 0,2036 — — — 00211 — — 03125 1,70
(0,11) ( 075 (—1,100 (2.31) (0,81)
15 0,0067 — —_ — 0,0015 —0,0858 0,1858 — — — —0,2302 0,7084 — 04317 2,13
(0.33) ¢ 144)c (—1,61)c (2,22)b (—3,64—)
16 0,0095 — — — 0,0014 —0,0746 0,1666  — — — —0,1598 — 1,4600 04563 2,35
(0,48) ( 146)c (—1,38)c (2,00)6 ( 3.81 )b
17 0,0176 . - — 0,0000 —0,0281 0,1077 — — -— 0,1777 —2,6945 6,4727 0,49564 2,13
(0,82) ( 058) (—039) (1,08 { 2,54 )

OBS.: 1. CR4Q; = CR4; + CRi}
CR4C; = CR4; + CR4?
CR4QC; = CR4; + CR4} + CR4?
2. Letters o, band cindicate that the regremsion coefficients are stuhahnnlly significant at the levels'of 1,5 and 10% rcapmtwely ‘The values in parenthesis

are the Student ¢ atatistica and, in the case of the polmomml cxpreesion, partinl P statigtica. We have used unilatern] tests, since the expected relationship
between TRV; and each of the independent varinbles is perflectly ulcnr

Table 2

Model 1 — Main Empirical Findings, With Capital Intensity (KV))
as a Control Variable Dependent Variable: TRV

Number of observations — 20

Variables
Number of Constant,
equation CR4; CR42 CR4 : CD; KV; 1M, TR; k2 F
1 0,044 0,0002 — — —0,0001  0,0001 e = 0,0781 0,45
(4,25) ((:,93) - (~=0,08) (0,32)
2 0,0759 —0,0022 0,0001 - 0,0007 0,0001 — — 0,4868 3,56
(6,24 (——0,26——) (0,98) 0,81)
3 0,0650 —0,0013 - 0,0001 0,0008 0,0001 e =3 0,5548 4,67°
(7,15 ( 0,41 ) (1,27) (1,15)
4 0,0099 0,0035 —0,0001 0,0001  0,0012 0,0001 = —_ 0,6827 6,02*
(0,40) ( 0,11 ) (1,97)P (2,22)b
5 0,759  —0,0022 0,0001 = 0,0007 0,0001  —0,0010 — 0,4868 2,66
(6,02) ( 0,47——) (0,75) 0,77)  ( 0,02)
6 © 0,060 —0,0013 0,0001 0,008 0,0001 0,0022 & 0,5549 3,49¢®
(61,91) ( 0,54 ) 0,93) (1,11) (0,05)
7 ,0054 0,0040 —0,0001 0,0001  0,0001 0,0C01 0.0274 - 0,6946 4,948
(0,21) ( 0,48 ) (L,14) (2,29) (0,71)
8 0,0317  —G,0024 0,000 —  0,0016 0,0001  —0,0830 0,2120 0,7255 573"
{1,95) ( 8,21 > (2,13  (1,70)  (—1,93)* (3,36)
9 0,0240 —0,0013 —_— 0,0001  0,0016 0,001  —-0,0718  0,1938 0,7528 6,60°
(1,64) ( 9,12 » (2200 (2,04 (— 1,77  (3,23)
10 0,0019 0,0015 —0,0001 =~ 0,001 0,0014 0,000 —0,0417 0,1447 0,7815 6,13
(0,09) ( 6,35 » @02 24 (-090) (3180

that the cocfficionts of regression arc statistically significant at the levels of 1, 5 and 109 respectively. The values in
§ 9PS t ut.‘i:-:‘th: “df Ill'd:C::.:’.I!Lcs and, lm the caso of tho pelmomml expressiona, partinl F atatistica. We have used uml/:(cnﬂ teats, sinoo the expectod
= relationsoip botweon 7'V and each of tbe indcpendent varinblcs in perfeclly clear.




Table 3

Model 2 — Main Empirical Findings

Number of observations =— 42
Variables
Numbqr of Depp_ndnnt Constant
equation  Variable CRi; CR} cred cD; IM; ZX; CRe CR4® CR4®  Fo; R2 P
1 TRV; 0,0736 0,0161 - — 0,1131 — _— — - — — 02158 5,37a
(5,00)a (0,08%) (3,20)a
2 TRV; 01273 —0,2186  0,2177 —_ 0,0986 — - — - = — 03048 5,550
(4,53)a 5,60 a (2,87)a
3 TRV; 0,1168 —9,1257 — 0,1439  0,0074 — — —_ — — — 03173 6,89
(5,10)a ( 5,78 ja  (2,86)8
4 TRV; 0,0797 0,1577 —9,5075 —9,6035  0,0974 — — = = — — 03312 4,58a
(1,65)¢ ( ,82 )b (2,85)8
5 TRE; 0,1421 0,0534 - — 0,0088 - — — — — —  0,1187 2,63
(8,21)a (140)¢ (1,80)®
8 TRE; 0,1500 0,0191 0,0318 — 0,0067 — — — —_ — — 01108 1,72
(3,24)a ( 1,60 ) (1,71
7 TRE; 0,1506 0,02568 — 0,0281  0,0058 — - — - - — 0,205 1,74
(3,95)a ( 1,61 ) (1,69)8
8 TRB; 0,1111 0,3267 —O0,8346  0,4185  0,0957 o — — -- — — 011279 1,38
(1,38)¢ ( -0,11 ) (1,88)b
9 TRV; 0,0721 0,0225 — —_ 0,116 —0,0277 — — 2 —  0,2249 3,07
(4,80)2 (0,85) 3.24)  (—0,67)
10 TRV; 0,1285 —0,2244  0,2318 - 0,1028 —0,0405 — — - — 03237 4,43
(4,57) ( 5,66 Ja  (2,98)a (—1,02)
11 TRV; 0,1168 —0,1223 — 01504 0,016 —0,0384 — — — — 03345 4,650
(5,09)a ( 5,83 ) (2.98)s  (—D0,98)
12 TRV; 0,0868 0,1047 —0,4813 0,4440 0,100 —0,0327 -- —- — — 03431 3,769
1,7e)® ( i P (2,92)¢  (—0.81)
13 TRE; 0,1406 0,0501 — — 01026 —0,2010 — — - — 01235 178
(6,01)a (1,46)¢ (1,836 (—0,45)
14 TRR; 0,1509 0,0145 0,0428 — 0,1000 —0,0318 — - — - — 01250 1,32
(3,22)a ( 1,57 ) (,749> (—048)
15 TRE; 0,1505 0,0276 — 0,0335 0,0002 —0,0318 - - — — — 01260 133
(3.01)a ( 1,57 ) (1,72)6  (—0,48)
16 TRE; 0,1166 0,2856 —0,5447 03658 00985 —0,0253 — — — — — 01312 1,09
(1,40)¢ (———0,1 ) (1,69  (—0.37)
17 TRV; 0,0714 0,0039 — - 0,1218 - 0,0058 s — - — 02857 4,68
(4.02)a (0,16) (3.47)a (1,61)¢
18 TRV; 01177 —0,1908  0,1847 - 0,10063 — 0,0818 — - - — 03233 442a
(3.97) ( 7.28 ) (3,02)s (1,01)
19 TRV; 0,1008 —0,1124 — 0,1235  0,1044 — 00531 — — — — 03308 4,57
(4,47)a ( 7,33 Ja  (2.07)e (0,86)
20 TRV; 0,0833 0,0091 —9,4531 0,4061  0,1025 — 0,0394 — — — — 03377 367
(1,70)8 ( 4,80 )b (2,80)9 (0,59) U
21 TRE; 0,1415 0,0490 — - 0,1012 — 0,028 — — —_ — 01205 174
(8,08)a (L24) (1,80)% (0,28)
22 TRE; 0,1464 002904  0,0105 - 0,0906 — 0,0230 — — — — 0,208 1,27
(2,96)@ ( .88 ) (L7002 (0.22)
23 TRE; 0,1479 0,0305 — 0,0207  0,0083 — 00194 — —_ — — 0,214 128
(3,59)a ( 1,78 ) (1,87)® (0,19)
24 TRE; 0,1111 0,3284 —0,0340 04161  0,0058 — 0,0001 — — — — 0,1279 1,00
(1,35)¢ ( 1,18 ) (1,60)¢ (0,00)
25 TRV; 0,0727 — - — 0,1219 — 0,0078 0,011 — — -— 02852 4,57a
(4,77)a (3.48)0 (1,61)e  (0,04)
26 TRV; 0,1089 — —- — 0,1138 - 0,0690 -0,1583 0,1602 = ~— 020786 3.02a
(3.84)a (3,23)a (1,07) (—6,63 a
27 TRV; 0,0082 — — — 0,11368 - 0,0667 -0,0850 0,1140 — 02080 39la
(3,05)8 (3.22)0 (1,03) (——s5, Ja
28 TRE; 0,1339 —_ - - 0,1040 - 00184 00614 — ] — 01228 177
(5,70)a (1,86)8 (0.19)  (1,28)
29 TRE; 0,1441 - — — 0,1027 —_ 0,0140 00371 00268 — — 01232 1,30
(2,91)a (1,78) (————1,8¢—m—)
30 TRE;j 0,1420 — — — 0,1027 — 00135 00481 — 00177 — 01232 1,30
(3,51)a (1,78)2 ( . )
31 TRR; 0,1430 — — - 0,1027 - 0,1355 0,0471 0,0225 0,0162 — 01232 1,01
(1,63)¢ (1,75)% 0,12) (——1,16————)
32 TRV; 0,030 o - — 01163 —0.0458 — — - — 00012 03510 6,85
(7,37)a 3,84)a (—1,23) (2,87)a
a3 TRE; 0.1497 - —_ — 0,1003  —0,0382 — — —_— — 0.1410 0,2034 3,236
(9.79)a (1,88)*  (—0,63) (2.48)a
34 TRV, 0,0891 — - — 0,1167  —0,0445 0,0082 — —_ — 0,987 03511 5,01«
T Gone (G4t (—1,12)  (0,09) (2,208
OB3.: 1.

2.

Lotters a, b ond ¢ indicate that tho coeffiolents of regreasion arc atatistically significant at tho levels of 1, 5 and 10%. reapictively. The
valuse in paranthenis are the Student ¢ statistics and, in the case of the polinomial oxpressiona, partial F* atatiatics. We bave used unilutcral tuasta, sinco the
exDeated calagion ahip botween TRE; and TRE) and eneh of the indepondent variablea in parfeatly olear.

CRj} is tho concentration ratio CRy, oarrectod to mocount for foreign competition (aca House, 1073).



Besides correcting the concentration ratio, this model broadens
the previous one by including two more variables: a measure of sport
opportunities (EX;) and another for economies of scale (FO,).

Although displaying the predicted sign, EX; is significant in
only two of the 16 regressions where it appears. For its part, FO,
also shows the expected sign, is always highly significant (at the 19,
level in two regressions and 5%, in the other) and in two equations
(82 and 33) it produces the highest determination coefficient in the
model, 35%,. While it theoretically entails totally different conse-
quences if compared to CR4,, the construction of the empirical
representation of FO, is strongly correlated with the concentration
ratio (r = 0.84), so that the two variables are not included simul-
taneously in the regression equations.

Because it allows for the construction of measures for a larger
number of variables, only this set of data was used for the analysis
of certain interactive effects suggested by the discussion on forms
of association of the variables in the basic model. By introducing
multiplying terms, we examined the interaction of the concentration
ratio with the measure of entry barriers (CR4FO;), with the
geographical dispersion index (CR4DG,), with the measure of
foreign competition (CR4IM;), with two measures of effective
protection, with and without correction for currency overvaluation
(CR4PE,; and CRA4PS;), respectively, 2 and with the rate of growth
of demand (CR4CD)). The findings are summarized in Table 4.

Due to the strong multicolinearity which these multiplying
terms normally display with these constituent, terms, the regressions
were estimated with the three terms (the multiplying term and its
two components) and with the suppression of one and then the
other component term, since, due simply to the interrelated nature
of the variables, the first estimate produced the opposite sign in
one of the component terms. Although Table 4 shows only those
regressions that maintain CR4,, together with the multiplying term,
in polinomial form, the results were equally consistent when the
other term was maintained.

The multiplying terms generally give the predicted signs and are
significant, except for CR4IM,, CR4PE; and CRA4PS, These results
reveal the existence of important interactions among these variables
in explaining the variation of TRV, and, as a result, call for greater
care in conventional interpretations of the regression coefficients.

62 The measures of cffective protection (PE and PS) arc the simple arithmetic
means of the ecffective tariffs calculated by Neuhaus for the IBGE 3-digit
categorics, aggregate to fit the VisGo classification.
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Table 4

Model 2 -- Analysis of Interative Effects — Dependent pariable: TRV,

Number of observations — — 42
Nu:}ber \ Variables
é .
e CRé  CR{  CRy CD;  CRiCD; CR4IM, CR4FO, CR4DG; CR4PE; CRLPS; RZ F
1 01008  0,1180 —0,5938 0,6048 - 0,1832 = = — - _
@18® 4,19 )b (3,13)0 0,3544 5,080a
2 00838  0,1195 —05102 04616  0,1004 - —03605 — — o= -
ame 3,77 % (3,900 R 03367 3,70
3 01131 —0,1640 0,193 —0,1710  0,1075 — - 0.2624 - - — 04704 6,398
(2,628 ( 7,79 je  (3,47)e (3.08)s ’ 83
3 00758  0,125¢ ~—0,6099 0,6842  0,0076 - — - 0,0009 - — 03801 g,ls
(16D ( 4,52 Yo (2,93)a (1,68)°
5 00819 01742 —05786 04774  0,0886 — - — - —0,0380 — 03605 4,110
(125 ( 4,94 e (2,688 (—1,35)
6 00798  0,1767 —0,6237 05126  0,0895 - —_ — - —  —00008 03337 3,04%
(1,6€)e ( 74 e (2,58)s (—1,12)

OBS.: Letters a, b and ¢ indicate that the coeflicients of regreasion ara statistically significant at the levels of 1, 5 and 10%. respectively. The values in
W=  borenthesis are tho Student ¢ statistics and, in the case of the polinomial expressions, partial F' atatistica. We have vaed unilateral teste (ses Nate 1 to Table
St 3), with the exception of CR4PE; and CR4PS;. For thesa varinbles, whose sign could not be detormined a priors, we bave vased the bilateral test.



They dou not fully represent the partial and individual impact of
the variables involved — the interactive effects must be added to
those of the isolated terms.

2.3.3 — Model 3

Table 5 presents the main results of basic model's estimations based
on a sample of 48 industries at the 4-digit level, and with TRV,
as a dependent variable. 93

Despite the model's high explanatory power (R2? is approxi-
mately 95%,), only the concentration ratio (CR8;) and the rate
of growth of demand (CD;) were significant, especially the latter,
whose ¢ statistic is extremely high for the patterns of this study’s
findings. In addition, the quadratic term in CR8; suggests a positive
relationship, which grows exponentially, between this variable and
profitability.

The coefficients of the variables representing foreign competition
(IM;) and the presence of multinational companies (EM1,) and
(EM2)), despite displaying the predicted signs, are statistically null.
The product differentiation variable (DP2), on the other hand,
shows an inverted sign, but is also statistically null.

3 — Performance determinants at the level of individual
firms

3.1 — Analytical structure

The objective in this section is to formulate a model that can explain
the differences in profit rates among Brazilian industrial firms. The
starting point will be the adaptations already incorporated into the

63 Of the 143 industries into which the firms in the sample are classified,
70 were ignored since it was impossible to obtain data for any variable from
the matrix of observations [X]. In addition, to achieve greater reprecsentativity
of these catcgorics regarding the structure of the industries, we have eliminated
the categories that: a) included less than nine firms; b) did not include
at least one firm with a market share greater than 109%. Following elimination
of these industries, we are left with the 48 industries in the sample used
in the estimation of model 3. We must call attention to this imperfection in
the construction of the sample, which, in any case, is justiiicd as an attempt to
generate data at a level of aggregation theoretically more appropriate to this
typec of study. In fact, the process of selection of the firms in the sample
from IR-PJ (the listing of corporate income tax payers) comes from the
2-digit rather than 4-digit classification.
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L¥s

‘Table b

Model 3 — Main Empiricel Findings Dependent Variable: TRV,

Number of observations = 48

Numwsr of

Variaﬁles
. ) Clonstaat
S
guation CRS; CRE} B oD, IM; EMz; EM; I P
1 ~—7 2857 0,5077 ~00065  —0,2247 ©,0003 - {1,9584, 447 570
—(0,81) {1,600 -4 1,58)k {0,531} (31,03)¢
@ -7, 1088 9,515 ~0,0043  —0,2310 20,0302 e — 3,088 IR
0,800 (1,600 —(LRGYE  —{0,53) (30,87)=
3 ~7,301% 0,512 00048 2140 0,0302 —40,1482 - ,958% 196,65
—(0,82) (1717 —{1,88 (48 (30,780 —~{,72)
4 —7,3206 05215 ~-0,004% {2215 9,030% R LY S E 1.9587 198,186
{081} (1720 ~~{{, 800 ~050 - (30832 {0, 89
3 85,7038 04617 B3 D, 3TI8 20,0304 - D258 - RRrsa) W7 44
(0,75} {1,500 {1,713k {0, ) {30,850« £0,90)
i -3,5920 DAS0H 50030 --D,2818 $,0%01 - 0,0250 - 00852 47,500
—{3,72) {1,50)° e 713 {0 53 (30,82 .97}
7 70026 QAT DO D 08E D30 - D206 0,9594 £408,270
~~~~~ {0,7%) {1,58) {1, T8} BT} {30,55) (0,26)
3 o BIHT DATTR OB O 0,810 00301 . _— 0518 2, 5591 {08, 5530
e D7) {1,588 S - N— G (30,5476

(1,06

OBS.:  Letters ¢, b and ¢ indiente that the oozificients of regression woe statisiieally algoificant ub the lovels of 1, 5 and 16%, respectively. The values in
parenthesis are the Studsnt £ stabistios and, in the case of the pslinominnl axpres

4 . ! i ] siong, partisd ¥ stafistion. Wa havs used unilateral bests, sinco she expuoted
relnfionehin hetwaen TRV and aach nf tha indacondont veeiaklas s nanfartio olaas s : : 3k



basic model described in 2.1 for similar applications. In general,
these adaptations involve the introduction — along with structural
characteristics of the industry common to all the firms that make
it up — of variables that will assume particular values for each
firm. ¢! Other variables will then be incorporated to account for
certain institutional aspects of the Brazilian economy, as well as
some effects of recent economic policies.

Essentially, the model can be displayed as follows, in linear
form:

"(,‘ ﬂn+ Z 61 X + z ﬁ) W + 2 Bk Zk 'I" su (7)

J=n+1 k=m+1
where,
n; = profit rate for firm i, industry j
. X, = set of n structural variables which characterize the firm’'s
industry
W, = set of (m — n) structural variables specifically related to
the firm
Z, = set of (I —m) variables related to economic policy or

institutional aspects affecting the firm or a particular
group in which it is included.

In most of the model's applications at the firm level, set X, is
essentially. the concentration. ratio (CR), a proxy for product
differentiation (DP) and the rate of growth of demand (CD).

When such information is available, the concentration ratio
assigned to a diversified firm is the average (weighted by market
shares) of the ratios pertaining to the industries in which it operates.
Otherwise the index used is that of the industry comprising the
firm’s principal line of busincss. The latter is the procedure adopted
in this study.

Corrections in the concentration ratio to account for foreign
competition and the national or local scope of markets have not
been considered in the known applications of the model for studies
of individual firms. In any case, the cdata available for testing the

84 Sce espccially Hall and Weiss (1965); Gale (1972); Kamerschen (1968,
pp. 432-7) ; US Government, Federal Trade Commission (1969); and Shepherd
(1972, pp. 25-37). The model used in this chapter is principally based on the
first two articles. The same approach was taken by Jenny and Weber (1974),
in their study for France, and by Caves and Uckusa (19;6 for Japan.
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model at the 4-digit aggregation level do not allow such corrections
to be made. As a result, the concentration ratios are underestimated
to an undetermined degree.

Advertising intensity (a proxy for product differentiation) and
the rate of growth of demand has also been expressed as a ratio
between individual firm and industry-wide data, without significantly
altering conventional interpretations.

The third basic element of industry structure — barriers to entry
— has been rationalized differently in the firm-level study, or has
simply been ommitted. In the latter case, the measure of industrial
structure has been restricted to the concentration ratio. Gale ande the
Federal Trade Commission, for example, associated large market
shares with scale economies and greater success in holding consumer
loyalty via product differentiation.

As will be seen below in the presentation of the set of variables
W,, some elements of barriers to entry are included in the inter-
pretations related to size (measured by total assets), market share
and _capital intensity.

3.1.1 — Firm size

The most common hypothesis on the size-profitability relation is
that it is positive, due to imperfections in capital markets. Baumol
(1967, chap. 5) and Steindl (1945, p. 33) argue that large firms
enjoy -all the options open to small firms and, in addition; can
invest in activities which are not accessible to the latter due to
their lack of capital. As a result, businessmen have an interest in
accumulating capital as, among other things, a means of increasing
profitability. ¢5

One contending hypothesis, attributed mainly to Kaldor (1934,
pp- 60-76) and Robinson (1958, pp. 39-40) suggests a negative
relation between the two variables, on the basis of the possibility
of diminishing returns to the fixed factor management. 66

Empirical evidence on the size-profitability relation has also been
quite ambiguous. In the USA, a recent study by Haines (1970, pp.
321-51) and two others done in the 1930s — Summers (1932) and
Epstein (1934) — support the inverse relationship; Hall and Weiss
(1965) and -Steckler (1963), on the other hand, found a strong
positive relation and others found the highest profit rates among

05 Baumol (1967, p. 34).

68 An interesting summary of the various contributions to analysis of this
issue can bLe found in Williamson (1967, pp. 123-38).
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medium-sized firms, with larger and smaller firms earning less. o7
In the countries of the European Economic Community studies to
date have shown a negative relation between these variables. 88

Despite the lack of clear indications from either economic theory
or empirical evidence as to the true relationship between size and
profitability, it is reasonable to assume a positive correlation for the
following reasons, besides Baumol's and Steindl’s arguments:

a) the drawback of administrative diseconomies seems to have
been satisfactorily overcome by decentralization and other
administrative techniques, in addition to technological
advances — communications, computing, etc. — allowing a
firm to grow considerably without running into diminishing
returns as suggested by Kaldor and Robinson; 9

b) the pecuniary economies of scale (lower prices in purchasing
inputs due to the larger scale of operations) provide greater
advantages for large firms than for the smaller ones;

c) the ability to raise capital at lower costs is clearly associated
with larger firm size, not only because of the lesser risk
but also because of possible monopsonic power; 7

d) in addition, since they depend more substantially on internal
generation of resources, smaller firms are more penalized
by tax policies, which operate against their main source
of financing — private capital accumulation; 71

e) large firms have shown a greater capacity for utilization of
the fiscal incentives provided by Brazilian tax law.72

67 See, for example, Osborn (1951, pp. 82-94) ; and McConnel (1945, pp. 6-12).

88 Jacquemin and Lichtbuer (1978) (all EEC countries); Jenny and Weber
(1974) and Morvan (1967) (France); Samuels and Smith (1968, pp. 127-39)
and Waite (1978, pp. 154-65) (England).

60 Sherer (1974, pp. 74-8).

70 Koch (1974, pp. 92, 93-100 and 1389). See also US Congress, Senate Sub-
committce on Monpoly of the Senate Select Committee on Small Business (1952);
and Edwards (1965, pp. 1-34). Caves and Uekusa (1976, pp. 37-8) show that,
in Japan, large firms pay at least 1/3 less than small firms for loan capital.

71 Waite (1973, p. 164).
72 Rezende (1975, pp. 49-50).
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3.1.2 — Market shares

In the most complete study on the effect of a firm's market share
on its profitability, Gale postulated a positive relationship, arguing
that a greater market share:

a) offers the firm an advantage in product differentiation,
since “consumers seeking to avoid risk tend to favor firms
with large market shares”;

b) gives the firm the wherewithal to participate in collusive

agreements;

c) increases the firm's bargaining power within the oligopolistic
group;

d) allows the firm to take greater advantage of economies of
scale. 73

It is clear however that the effect of market share on profitability
depends on other characteristics of the firm and its industry as
well — in particular on the level of concentration in the industry
(the higher the more profitable). ™

3.1.3 — Risk

Traditional theory suggests that investors are typically risk averse
and, therefore, demand a premium for applications considered
riskier. 76 One should thus expect a positive correlation between risk
(normally measured by the variability of profits over a given period
of time) and profitability. This is the hypothesis most frequently
put forth in empirical studies on industrial organization. 7

Yet several studies have shown that firms possessing market
power show not only higher — as would be expected — but more
stable rates of profitability, with lower variance.?” For this reason,
and also due to the greater difficulty in obtaining sufficiently long

78 Galc (1972, pp. 4284). See also Buzzell at al (1975, pp. 98.9) .

74 Gale (1972, p. 415); Shepherd (1972, p. 26).

76 Tobin (1957, pp. 65-86).

76 The rates of return compensated by risk thus balance out in the long-term
competitive equilibrium.

77 This finding could be ticd to a possible preference for stability of profits
over greater potential gains, implicit in the large firms' tendency towards
diversification.
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series to calculate variances in profits, empirical studies have resorted
to other means of approximating risk indices, normally a measure
of the dispersion of the rate of return.

At this point it would be helpful to discuss the theoretical
implications of using leverage as a measure of risk, as suggested
by Gale.?® In this sense, Gale distinguishes business risk (which
depends on the industry in which the firm is operating) . and
financial risk (associated with the percentage of debt capital).

According to Gale, there is an optimum leverage level for
industries falling into the same class of risk and, under the risk
aversion hypothesis, optimum indebtedness should correlate negati-
vely with the rate of profitability (a firm will have higher leverage
in a'lowerrisk industry). Financial risk, on the other hand, which
is typically an intra-industry phenomenon, grows as the firm moves
away from its industry’s optimum leverage (towards greater
indebtedness).

With the additional hypothesis that the dispersion of inter-
industry optimum ratios is greater than that of actual intra-industry
ratios, Gale postulated a negative net relation between leverage and
profitability.

Despite a certain amount of empirical support for this hypothe-
sis, " the use of leverage to measure risk is subject to two objections,
both based on the fact that this ratio is also a measure of financial
structure, which — and here lies the first objection — would have
an independent (and positive) effect on profitability. It would
reflect a businessman’s opportunity to increase return to net equity. 8

The second objection, put forth by Hurdle (1974, pp. 478-86)
and Carleton and Silberman (1977, pp. 815-21), is that the relation
between leverage and profitability cannot be defined a priori, since
relation between these variables and risk depend on the firm's
utility function and can thus only be empirically determined in the
context of a more general model of simultaneous equations. This
criticism actually reflects the traditional approach of financial theory,
which — unlike industrial organization theory — tends to see the
three variables as being simultaneously determined by an interctive
set of management decisions and demand conditions, omitting
structural aspects of the markets.

T8 Leverage has been measured by E/A, by D/E or by D/A, where: E = net
equity; = total assets; and D = loan capital. The measure used in this
article is D/E.

19 Gale (1972, p. 418); Jenny and Weber (1974, p. 950) .
80 Stigler (1968, p. 124); Sherer (1974, p. 80); and Jean (1970, pp. 133-40).
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In terms of these divergent opinions on risk, this study will
use the following line:

a) The analytical structure in terms of the (implicitly) reduced
conventional form will be maintained, presenting profitabi-
lity as a function of all the selected variables, without
resorting to a more general model to look into inter-relations
within a subset of variables.

b) A measure of risk will be adopted such as to be compatible
with the limitation of the period covered by the sample
(the variance of prolfitability of the firms in a given
industry) and leverage will be interpreted as a variable
of the financial structure, especially since — as shall be
seen — there are reasons to predict that, in the Brazlian
case, that financial conditions exert an independent effect or
profitability, as in Stigler, Sherer and Jean’s interpretation.

3.1.4 — Capital intensity

Capital intensity is not considered a structural element, although
industries (and firms) differ, for technological reasons, as to the
capital required to generate a given product value.

In some studies, it has been taken as a determining factor in
creating entry barriers, thus positively affecting profitability. In
other, it is a proxy for excess capacity, inverting the effect (Sato,
1961, pp. 361-425). However it is more often used as a simple control
variable, merely to help isolate the precise influence of structural
variables, which are normally the main [ocus of the studies.

In particular, when TRV is used to measure profitability, the
explicit inclusion of capital intensity in the model becomes indis-
pensable to account for variations caused exclusively by divergences
in the capital-output ratio. In addition, whatever the measure of
profitability used, inclusion of this variable is justified because it
detects possible differences caused exclusively by alternate depre-
ciation " accounting methods, especially when the period analysed is
not very long (as is the case here).

The third set of factor (Z,) is made up of variables representing
financial policies "(reflected in the firm's financial structures)
tax policies and possible differences tied to the origin of the capital
(domestic or foreign). o
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3.1.5 — Financial structure

As seen in relation to risk, a high level of indebtedness (D/E) could
correlate negatively with profitability, since it indicates low activity
risk. A similar effect could be produced by excessive interest payments
under imperfect conditions in the capital market.

Yet, in the Brazilian case, there are two reasons to suspect a
positive relation between these variables, Brazilian firms’ high
indebtedness levels are less related to their activity risk than to:

a) the large amounts of subsdized credit available (long-term,
low-interest, with pre-established inflation indexing and
deductible interest payments);

b) the weak performance of the stock market (which leads
companies to lose interest in this type of capitalization) . 8

Since conditions of access to official (subsidized) aedit are not
the same for all firms, nor are there possibilities of pecuniary
economies of scale in the access to private credit, the model must
explicitly incorporate these differentiated financing conditions to
explain variations in profitability.

3.1.6 — Tax trealment

One reason for profitability differences observed in cross-section
studies (inter-industry or, more typically, inter-firm studies) is the
possibility of unequal tax treatment. Given no distortions, after-tax
profitability rates would obviously tend to balance out in the long
run, and there would be no need to include this aspect in a
regression analysis.

In this case, however, two arguments support its inclusion. First
of all, a three-year period could include situations of temporary
departure from long-term equilibrium positions. More importantly,
however, in’ Brazil there are not only different methods for calculation
of profits, but also large possibilities for the use of fiscal incentives,
which can reduce both the gross basis for calculation and the amount
of taxes owed. 8

81  Actually, these two motives are closely tied to, and fundamental results
of, the preponderance of the state in the aggregate savings of the Brazilian
cconomy.

82 Consult the Manual de orientagdo da pessoa jurldica — imposto de renda,
1977. Rio de Janeiro, MF/SRF, 1977.
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The introduction of tax burden variables could thus identify
any distortion or rigidity in the tendency towards equalization of
profit rates not entirely detected by other variables such as size and

market shares.
3.1.7 — Origin of capital

For the most part, the reasons for associating higher profitability
with foreign (as opposed to domestic) capital have already been
analyzed in section 2.1 (participation of multinational companies).
These arguments can be summarized as follows:

a) management superiority;

b) more advanced technology and/or lower costs than domestic
firms for obtaining access to equivalent technologies;

c) greater financing options (particularly important in periods
of restrictive monetary policies), due to ties with overseas
credit markets;

d) relatively large scale of operations by Brazilian standards;

e) tendency to operate in dynamic industries with rapidly
expanding demand;

f) pattern of competition based on product differentiation in
their respective markets, which heightens entry barriers and
facilitates collusive arrangements.

On the other hand, the relation between profitability (measured
conventionally from accounting data) and foreign participation in
a firm's capital can also turn negative, in situation where:

a) the multinational’s world-wide profit maximization strategy
does not imply the same objective for the subsidiary;

b) local partners pressure for a greater distribution of profits. 83

3.2 — Specification of the model
Based on the two preceeding sections, model (7) can be specified
as follows:
x;i =Bo+B1 CR; + B2 DP;+P3 CD; + Bs TA;;j+ 8 PM;; + 8, TR;;+
+ 87 IK;; + Bg LV + Bo TJ ij+ Bro LTs; + Bu IFD;; +
+ B2 IFX,-,- =+ 813 OK.',-+DCIP.-,'+€,-J' (8)

8 Ness Jr. (1975, pp. 37-G4).
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with the new symbols meaning: #

TR,

Lvy

T]y

LT,

IFD,

OK,

DCIP,

= size of firm i, belonging to industry j, measured by

total assets

market share of firm i, belonging to industry j,
measured by the share of its sales in total industry
sales

risk index applicable to firm i, belonging to industry
j» measured by the standard deviation of the
industry’s mean profit rate.

capital intensity of firm i, belonging to industry j,
measured by the ratio of total assets to operating
income

leverage of firm i, belonging to industry j, measured
by the ratio of liabilities to net equity.

effective interest rates paid by firm i, belonging to
industry j, measured by the ratio of financial expenses
to loans outstanding at the end of the preceding
fiscal year or, alternatively, financial expenses to
operating income

capacity of firm i, belonging to industry j, to reduce
taxable profits, measured by the ratio of final taxable
profits to real profits

utilization by firm i, belonging to industry j, of fiscal
incentives to regional and sectoral development,
measured by the ratio of financial investment related
to tax incentives to net equity

= utilization by firm i, belonging to industry j, of tax

incentives to export, measured by the ratio of
proceeds arising from the export of manufactured
goods to operating income

origin of capital of firm i, belonging to industry j,
measured by the percentage of capital held by foreign
share holders in the total capital of the firm

dummy variable, which assumes the value of 1 if the
firm is subject to some form of price control, and
zero, if it is not

84 A more detailed description of the construction of each variable is to be
found in the appendix.
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Just as with the industry-level model (item 2.2), this model
will be estimated through several reduced forms, to account for
occurrences of multicolinearity, heteroscedasticity and departure of
the variables from conditions of linearity.

3.3 — Empirical results

Table 6 presents the main results of the estimation of model (8),
based on a set of 267 industrial firms, with TRV, as a dependent
variable, &

As with the industry model, we have defined two basic sets
of structural variables, which differ only in the specification of the
size variable. To each we have added variables representing the
economic and institutional aspects the study seeks to analyse. 8 Two
variables in these basic sets — market share (PMR,) and the rate
of growth of demand (CDR,) — have been normalized to correspond
to the specific conditions of the industry to which the firm belongs.

"The variables composing these basic sets — market share
(PMRy), adversiting intensity (DPA,), growth rate of demand
(CDR;) and size (TAA,) — were of the predicted signs and
explained about 15%, of the variation of TRV,), a rate comparable
to that observed in similar studies. Of these variables, size was the
most important, significant at the 19, level in all equations, in both
specifications. The negative sign of the quadratic term confirms
the hypothesis of a positive relationship, but growing at decreasing
rates, between size and profitability.

Intensity of advertising is always significant, but at a lower level
of significance, 10%,.

Market share and the rate of growth of demand, while of the
predicted signs, are only significant when size is specified in the
polinomial form.

Capital intensity (/K,), interpreted as a control variable, was
always statistically null, possibly due to its strong correlation with
other variables in the model, especially size (r = 0.82). For this
reason, IK,; was only maintained in equations 3 and 13.

The dummy variable, which identifies the existence of price
controls (CDIP,), is negative and significant at the 19, and 59,

85 The use of 267 firms instcad of the total sample (549 firms) is due to the
elimination of firms for which it was impossible to obtain data for any variable
in matrix [X]. All the estimators are thus based on the same set of data.

80 In the first set (the first 10 equations), the size variable was specified
in logarithmic form, and in the second (the other 10 equations), a quadratic
term was introduced.
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Table 6

Individual Firm Model — Main Empirical Findings Without Correction for
Heteroscedasticity Dependent Variable: TRV,
Number of observations = 267
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levels, depending on the logarithmic or polinomial specification of
size, respectivelly. This result, which suggests lower profitability for
firms subject to price controls, can be interpreted as evidence of
government price-control actions in limiting the exertion of market
power. This is true despite DCIP,/s strong correlation with variables
having positive and significant effects on profitability, for example
TAA,; (r = 0.65) and log TAA4; (r = 0.79).

The findings show weak evidence of association of foreign
control with higher profit rates. Both the continuous variable (OKj)
and the dummy (DOKj;) show positive signs, but only the latter
is significant (at 109,), and only in one equation (n. 15).

The consequences of the firms’ financial structure and, parti-
cularly, financial costs on profitability are represented by leverage
(LV,) and by financial expenses normalized by sales (7J2,). Both
variables’ coefficients are always positive, but only TJ2; shows a
coefficient statistically different from zero (at the level of 109, in
equation 17, Table 6). These weak results are not entirely discou-
raging, since the significance of LV,; was substantially improved by
correction for heteroscedasticity (see Table 7).

Thus the results can be seen as supporting the hypothesis that
despite its pressure on costs, indebtedness is an attractive policy for
increasing profitability.

. Tax treatment is represented by three variables: LTy, 1FD2,
and IFX,; (see description in Appendix).

LT, is positive and significant, counter to expectations that
profitability would be positively associated with a firm’s greater
capacity to reduce taxable profits. One possible reason for this result
is that it is precisely the most profitable firms that have more
additons than subtractions from real profits, under the form of
earnings paid to unidentified beneficiaries, excessive participation
by directors in profits, etc., making final taxable profits higher than
real profits. 87

The variable designed to detect effects of subsidies implicit in
fiscal incentives for regional sectoral development (IFDZ2;), despite

87 Final taxable profits differ from real profits duc to the exclusion of some
components and the inclusion of others. In this study, the main items excluded
were: deductions rclated to the procceds of the export of manufactures, the
maintenance of turvoner capital and the participation of government agencies or
companies in the profits of the firm and in losses from earlier fiscal years:
the main items included were: earnings paid to unidentified beneficiaries,
participation in profits and gratifications attributed to executives and ad-
ministrators (in excess of lcgal limits), royalties or technical assistence deducted
without observations of legal requirements and fines for fiscal infractions. It
should be observed that this effect was strong cnough to make up for the
fact that onc of the items excluded from real profits (deductions for export
of manufactures) was added to the numerator of TRP., (see appendix)
which could have induced an inverse variation between the two variables.
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Table 7

Individual Firm Model — Main Empirical Findings With Correction For
Heteroscedasticily Dependent Variable: TRV,

Number of observations = 267
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giving the predicted sign, was not significant, which might suggest
a certain homogeneity, or else a limited relevance of earnings from
these investments.

Finally, the measure used as a proxy for export incentives
(IFX,) was also statistically null. This finding may indicate that
export incentives generally compensate only the highest internal
costs, at a production level too low to allow for economies of scale.
Nor do there appear to be adjustment or information access rigidities
causing earnings to be differentiated between exporting and non-
exporting firms.

As in the preceeding discussion of heteroscedasticity, the OLS
estimators in Table 6 are not efficient, as revealed by application
of the Quandt-Goldfield test. 88 The solution here was to use a
system of empirically determined weights, as suggested by Hall and
Weiss. These authors plotted the sum of the squares of the residuals
against the medians of successive groups of firms classified by size,
and observed and adjustment pattern approximatelly proportional
to the inverse of this variable. 8

Under these circumstances, the pre-multiplication of the
amplified matrix [¥ X] by the weight matrix [P], made up of the
standard deviations of the residuals of each observation — which
is the form used when applying the method of weighted least squares
method — is equivalent to multiplying each line by the square root
of size. 20

The main findings incorporating these corrections are sum-
marized in Table 7. 91 As expected, the model's explanatory powers
increase substantially, as is visible in the new values taken by statistics
t and F and by the coefficient R2

With some exceptions, the variables’ signs are the same as shown
in the previous table, but their significance is improved. This occurs
with PMR,, DPA,, TAAy and LT,. Variables LV, and OK,,
previously statistically null, became significant, reinforcing the weak
evidence revealed by the earlier regressions.

The most notable changes were in relation to variables CDIP,,
and CDR,;, which changed signs. This inversion may be related to

88 Sce Johnston (1972, pp. 218-9).

80 Recpetition of this exercise with the data from the sample revealed a type
of adjustment similar to that obtained by Hall and Weiss.

90 Hall and Weiss (1965, pp. 323-4); see also Theil (1971, pp. 244-5) . Strictly
speaking, this correction also implies multiplying the column of 1 in matrix
[X] and, in this case, the regressions will not include the constant term, which
is replaced by the coefficient of the variable used for weight. In practice,
however, only the explanatory variables were weighted, which eliminates any
problem in the interpretation of the constant term.

91 Application of the Quandt-Goldfield test to the corrected data revealed
no further heteroscedasticity.
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the fact that the correction increased the importance of size in the
OLS estimation. Size is strongly correlated with the first two variables
(r = 0.63 and 0.65, respectively).

The other variables — IK,;, IFD2,, IFX, and TJ]2; — did not
reveal noticeable changes.

4 — Conclusions

The empirical findings produced by the three versions of the industry
model coincide in revealing a persistently positive relation between
structural characteristics (represented basically by the concentration
ratio) and private profit rates. Profitability differentials observed in
Brazilian industry thus partially reflect the exertion of market power
originating in the industry’s structure.

The results also show that, despite the high degree of protection
enjoyed by Brazilian industries, there is still room for foreign
competition to play the indispensable role of diluting the degree
of domestic concentration, thus reducing industry’s ability to hold
prices above medium- and long-term production costs.

In addition, economies of scale are clearly influential in
achieving higher profitability rates. The supposed sensitivity of
technology to each country’s factor endowments notwithstanding,
market size plays an important role in obtaining returns to scale.

The constantly positive relation between profitability and the
rate of growth of demand suggests that, while this variable must be
taken as one among several other of the model’s explanatory factors,
earlier evaluations based exclusively on this variable tend to repro-
duce the same rank of performance.

As for the basic firm-level model (equation 8), the following
are the most significant findings:

1. Profitability is strongly associated with firm size, though
not in a linear form. The larger firms are more profitable,
but this difference diminishes as size increases.

2. Large market shares held by individual firms are also an
important factor in explaining high rates of profitability.

3. The findings suggest that efforts to differentiate products
are highly compensatory. Firms investing heavily in
advertising are among the most profitable.

4. "Weak evidence was found for the contention that foreign
control of capital is associated with higher rates of profi-
tability.

5. Controls exerted by the Interministerial Price Council (CIP)
indeed seem to be limiting market power in Brazilian
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industry. Firms subject to some form of price control by
the CIP showed systematically lower rates of profitability.

6. Indebtedness is quite an attractive form of increasing
profitability, despite the pressure of financial expenditures
on costs. This is probably due to subsidized credit programs,
more accessible to larger firms.

7. As for the firm’s tax treatment, the results do not reveal
the presence of profitability differentials associated with the
subsidies implicit in incentive programs for regional or
sectoral development or for manufactured exports. This
suggests marginal utilization of the first type of incentive
and a mere covering of the highest internal costs, in the
case of the latter. With regards to export incentives in
particular, there appears to be no adjustment or information
access rigidity causing profitability differentials between
exporting and non-exporting firms.

Some additional coments should be finally made on the
implications of the main empirical finding of our analysis: the
influence of market structure on private profitability.

As was suggested, market power produced by heavily concentrated
structures and by large individual firm size contributes significantly
to high rates of profitability, which — in this model’s context —
points to the existence of static allocational inefficiencies. The
exertion of market power also negatively affects the distribution of
income, encouraging concentration of economic and, by extension,
political power. These implications, not always explicitly included
in discussions on conditions affecting the country’s recent industria-
lization process, are relevant to problems facing economic policy
makers today.

In particular, the continuation of protectionist policies (tariff
and non-tariff barriers to trade) must be examined in the light of
these distortions. The stage of import substitution without any
consideration of costs must be replaced by a less tolerant attitude
toward allocational inefficiencies caused by the industrialization
process over the years, and by greater concern for guaranteeing more
competitive markets. This competitive marketplace could be pro-
moted through protectionist policies more consistent with real market
structures and through the establishment of specific legislation to
counter monopolistic practices and defend the consumer. Such
legislation would have the advantage of removing the inevitably
arbitrary character of decisions regarding these problems, as long as
they remain under the wings of price control policies.
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Appendix
Description of the variables
Table 1

SRF' Two-dgiit Level of Industrial Classification — Model 1 — Main Empirical Results

Dependent Variables: TRV,

Veriable Maeasure

Symbol Deacription

Source of basie data
Brazil, MF/SRY., IR-PY (1974-76),

TRV; Fioa! taxable profits — taxes due, average 1973-75

Total reveaue

Profitability TRE; Final taxable prolita — taxes due, in 1975.

Capital + reservea

(Covers univarse of corporate incoms tax
peyers (IR-PJ) e

Covers universe of corporate ircorae tax
pavers (IR-PJ)

CR4; Revenues of ¢4 largest firma in industey, 1974

‘Tatal revenue

Coucsntration ratio CRS; Revepuss of 8 largest firms in industry, 1974

Tatal revenue

20
Hg; 2 . PMA%,— where PMAj; = market share of §=1 firm
T4 in 2074

¥ = 1,..,20 (20 lsrgeat firma in the induatry).

Brasil, MX¥/SRF Cadec (1974)2

Brazil. MF/SRF Cudec (1974)

Brasil, ME/SRF Cadso (1074)

Economies of acale PO, (Average value ol output of largest establiabmente respoa-
sible for 507 of the value of total industry output)

Value of induastry output

Bresil, SP/FIBGE;
Industrial Ceneus (1970)

Amount of capitsl required {for cons- K R; (Average value of output of eatab- Tota! A Bresil, SP/FIBGE, Industria} Ceneus
truction of optymum Plant) lishrents respcnsible S0 % of value .ms sects ’(,?;'l?('l); Eé Viaao’ (1975) (eee Note 1
output) in 1970 snd 1974, respectively alea Table 2) '

Product differentiation DP DA + DT DG BraziFF, MF/SRF, IR-PJ (1874-76) ané

— - , where DA = advertising expenaes;

e (BLEEEY' pT = soientific and technological
research expenses: DG = zeneml expenges; RT = total
revenne; and SE = inventory surplus, in 1974.

Cadee (1974)

Growth of demAnd oy meg.a;e of grosvth output, over the periods 1986-89 or Sauszigan ¢t al, (1874) p. 158
-7
Toreign cumpetition 'y Rate of growth of imports, 1970-74 (mverage) Carvalho and Hnddad (1078b, p, A. 36)
Importa
IM; Carvalho and Hadded (1978h, pp. 3-5)

Domestic ocutput 4 imports — e;(ports, 1987-72 (nverage)

cM; Rate of growth of TM, 1867-72 (average)

Carvalho and Haddad ¢1073b, pp, 3-5)

Opportunities for export Exports

EX; , 1067-72 (average)

Di.mestie output

Carvalho and Haddad (1978b, pp. A. 18-20
and A. 27-8)

Participation of multinationat EM; Sbare of multinational companies, output ia tetal output  Doellinger and Cmalcanta (1975, p. 39);
companies of the industry, in 1972, aod Ness Jr. 1975, p.
Geograpbic diepersion DGy f IXi-P,| where: X; = percentage of region i's output in  Braail, SP/FIBGE Iadustrial Cnesus (1070

¥=1 total output of the induatry in 1975; Pi = percentsge
of region i's gopu]ation in total populstion; i = mnorth,
oorthcast, southeast, south and central west, in 1970.

— 1975)

Risk index TR; ;Sgt.z.ndatd devition ol the TRV'a for lirms io the industry,
in 197¢

Editora Visdo

iFederol revenue Depaztament (SRF) of the treasury Ministry (MF).

2The Jpecial Listing of Taxpayere (Cadec) covers the largest corporate income tax payers. In 1974, thev aocounted for 2.5%, of the total number of corporate

income tax payers, and 75% ol opeartiug revenue.



Industries as Classified by the Magazine Visaol

Table 2

Measure g .
Variable ourco of beaic dota
ane Symbol Description
TRV; Net profits (before taxes), 1973.75 (average)
Ed. Visfio (1974-76)
Saleg (lesa sales taxes)
Profitability
TRE; Net profita (before taxes), 1971-75 (average)
Ed. Visto (1972-70)
Net equity
CR4;  Ssles of the four lorgest firms in the indutry
Concentration ratio ,in 1974  Ed. Viefio (1975)
Sales of the industry
FO?  (Avemge aslea of the largest firms responsible
for 50% of industry sales
Economies of soale .in 1874 Ed. Visiio (1973)
Sales of the industry
Amount of capital required (for coustrue~ KRy Average total nssote of abovo firms,
tion of optimwm plant) in 1874 Ed. Visio (1075)
Growth of demesnd CDy Rate of growth of eales 1073-75 (aversge) Ed, Visfio (1974-76}
1Mz Total entries from foreign

Foreign competition

market3

, 1975-76 (average)
Geveral totel of exportet

Breail, M¥/SRF, IPI-Informacdes Tribu-
thriag (1976-77)

BX;

Opportunities for export

Total shipments to foreign
market§

, 1075-76 (average)
QGenerst total of shipments

Braeil, MF/SRF, [PI-Informac¢Ses Tribn-
té4rias (1976-77)

Participation of multinational sompanies EM;

Share of the multinational companiee' eales in total in-
dustry eales, in 1974

Ed. Vis¥o (1975); and Bernett (1973)

Geographio dispersion

5

¥ 1X; — Pil, where X = percentage of vegion i's
=1 sals in total sales of lhe
industry (1078); p = percentege of region i’s populatien
in total population (1970); i = north, northeast, sou-
theast, south and central weat.

Ed. Vis%o, and Brzail, SP/FIBGE, Indua-
trial Census (1970)

Risk index TRy

Standard deviation of the TRV’s for firms in the indus-
twy, in 1974

Ed. Visio, (1978)

1 Industry, in this table, refers to mll the firms covered by Ed. Visfio, whioh acoounted for 72% of all manuiscturipg salea in the census year (1970),
3 The data at thia level of aggregation do not allow for calculation ni a plant proxy. Therefore, FO represents s broader aonoept of coonomies of scsle. coves
ring not only output but also distribution and commercislization. Sce Sher r (1974, p. 16); and Ifoch (5974, p. 91},

8 Proxy for imiporta. Imports of products [rom abrosc are caasidered togetb .r with industrial establishments for tax ef(ects (Brazil, MF/SRF, 1677). Since the
Industrial products salea tax (IP1) data are tabulsted using the SRT activities cod it was necessary to regroup them into the ¥isdo olassification for this table.
They refer to the universe of thouse filling up tax Returas,

1 Proxy for the value of total sales. The flignre ia overestimatel since, during the period under study, firms were required ¢o tilc the XPI declaration (model 2)
for tranafer of commoditias te other estzblishtnents of the same [irm.

8 Proxy for exports,



Table 3

Industries as Classified at the 4-Digit Level by the Federal Revenue

Departmeni!
Megsure
Variable Observations
Symbel Description
TRVI; Final taxable profits — taxes due Arithmetic mean of TRV's (weichted by
the operating revenues of the firms ope-
Operating income rating in the jndustry) for the years in
. which the data were available (1973-75)
TRV2; Final taxable pmfits — taxes due + royalties + foreign
technical assistence
Ogerating income
Profitability TRE); Final taxable vrofite — taxcs due Idem. (The TRE's are weighted by net
equity)
Equity
TRE2; Final taxuble profita — taxes due + -+ royaslties <+ fo-
reign technical assistance
Equity
TRA1; Fiual tasable profita — taxes due + + [inaxcisl costs Idem.J('rho TRA's are weigted by tota
aseets;
Total ssscts
TRA2; Fina) tavable income — taxcs due + ruyalties + foreign
techuical assiatance <+ financial costs
‘Fotal assetn
CR4; Operating income of 4 largest firma in the industry
Operating income Bourde: Cadec, 1974 (pcc note 1, Table 1)
Conceatration ratio CRs; Opersting income of 8 largest firma in the industey
Operating income
20 2 )
HH; 3 PMA;;, whera PMAi; = market share of firm f,
=1 in 1874; i & 1,2,..., 20 (28 largest firms in
the indusatry).
DbPy; Advertising expenses Simple sarithmetic mean of the years for
wich data was available (1973-75)
Operating inocme
Product dilferentistion DP2; Advertising expenses + comissions oa msles + research
and development expeuses
Operating income
Rate of growtb of domand CD; Rate of growth of real operating income, 1973-75 Ibid. Data deflated by Conjunture Bcond-
mica industrial price indices (columns 53
to 105).
IM; Total entries from foreign market2, 1675-76 (average) Source: MR/SRF, IPl — fnformacses tri-
Foreign oompetition butdrias, 1975-78.
Generai total of ahipments
EX; Total shipments to joreign market2
Opportunities for export
General totsl of shirmenta
EM); Total of operating incomea of firms with OK > 25%3
Participation of multivational companies Opersting income
EM2 Total of operuting incomes of firma with OK > 10%
Operaling incomea
L TRY; Standard deviation of TRV! in the industry
Risk index
TR2; Btandard deviation of TRV2 in the induntry
D@G; ﬁ |X¢ — Pil, where Xi; = percentage shnre of region Source: IR-PJ sample and Braml, SP/

Geographic dispersion

=1 1 in the operating income of the industry FIBE, Industria) Ceasus (1970)
in 1974; P; = idem in totsl 1970 population; s = north,

northeast, southeast, south, central west.

1 Unless otherwise noted, industry here refers to sll the firms in the corporate taxpayera sample inoluded in the same 4digit classification.

2 See notes 1, 2 and 3, Table 2.

3 OK = percentage ehare of foreign capite! in firm, in 974,



Table 4

Individual Firm Level?

Meagure
Variahle Observationn
Symbol Deacription
TRV1y  Fical taxable profits — taxes due + export proceeds
from manufactured goods2
Operating incomea
TRV2j; Fival taxable profits — taxea due - royslties + + fo-
reign technioal assistance -+ export proceeds from mu- .
nufactured goods Arithmetio mean jor years in which the
Prefitability data wre available (1973-75).
Operating incomes
TREl;; Firal tazable profits ~— taxes dus + export proceeds
from manufactured goada
Equity
TRE;  Fipal taxable profits — taxes due 4 royaltieg 4 forsign
teshnical assistance
Equity
TRA1ly  Final taxable profita — taxee due <+ financial expenses
+ export proceeds from manufactured goods
Total sssets
TRA2;  Final taxable profits — taxes due + royalties + foreign
technical assistance + financisl expenses -+ gxport pro-
ceeds from manufactured goods
Total nsscia
PMAi Firm's operating incoma Source: Ceadeo 1974. For smaller firma
Market share that are not liac:’d i:dtha Cag’ec, the ;M A
ino i N o is an estimate based on the aize distri-
Operating inoome of indusiry (at 4-digit level) bution of fisme ineluded in the leting.
Market abare PMER:y PMAy Besides the argment presented in item
= 3.1, the normalization by CH4¢; is justi-
CR4; fied to correct for pousible overcatimatio®
caused by calculation of PMA.
DPAY;  Advertising expenaes Simple aritbmetic mean of the vears for
——— which data was available (1973.75)
Product differentiation Operating incoma
DPA2;  Adversitiog expenses + commisions on eales <+ research
and deviopment expenses
Operatiog income
DPRYy DPAY;
DPY
DPR2y DPFAZy
DP2;
CDA;; Rate of growth of resl operating income, 1973-75 Ibid. Data deflated by Conjunfura FEcond-
Rate of growth of demand mica prices indicea for products in the
CDRy; CDAjs induatries in which the [itm operates
_— (column 53 to 105)
CD;
TAA,;; Total asseta Ibid
si
W TAE;  Eaquity
IK¢ Tota}l assets
Capital intensity — .
Operatiog iccome
LV Capital liabilities
Net Equity
Financial structure TJ Ny Financial cxpenses
Liabilities at ead of preceeding fiscal year
TJ24 Tinancial expenses

Operating income

(Continue)



3 (Conclusion)
ro

LT Final taxable proiite Simple aritbmetic mean of the years for
wieh dats was available (1973-75)
Real profits
Tax treatment IFD1; FEinancinl investment related to tax incentives

Total assets

IFD3;; Fi ial in t relsted o tax intentives

Liabilities

IFXy  Export proceeds from manufactured goode

Operating income

OKiy Shore of foreign capital in the firm, in 1974

Souree of capita

DG K;; Dummy variasble, which assurnes volue 1 if any part of X
the firm'e capital is held by foreign paztners, and mero otherwise.

Price control DCIP;; Dummy variable, which assumes value 1 if the firm is
under any kind of control by CIf, and eero otherwise.

1 Unless otherwise noted, the data source is the corporate taxpayers sample.
3 Eirport procecds (rom manufactured goods were re-included in profits to acoount for the effect of fiscal incentivea to export (ses item 3.3),
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