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CHAPTER ONE 1.

Introduction

The early emphasis of many discussions by development economists
centered around problems of growth, of the generation of savings, and of
real cﬁpital investment. By the 1960's, however, it had become cbvious
that even among those countries which had experienced growth, many were
still faced with high levels of unemployment and underemployment. Frequently
the growth process had been accompanied by capital deepening rather than
employment generation, and by a worsening distribution of income. Articles,
such as the one by W. Baer and M. Hervé pointed to the discrepancy between
the rate of growth of manufacturing production and the absorption of labor.
There have been many explanations of this phenomenon. The-two fundamental
explanations might be classified: 1. technological limitations, 2. distortions in
relative prices. Most other explanations of the long-run existence of un-
“employment and the low rate of labor absorption (including that of scale economies.
the composition of output, tastes and the distribution of income) ultimately
rest upon one or the other of these two. There is by now a large literature--
both theoretical and empirical--on the causes of unemployment, vhich has
been surveyed by F. Stewart, D. Morawetz, and S. Acharya. I will not try to
repeat their surveys or even their arguments here, but onl& give a very brief
discussion of each of the two categories.

The first explanation is epitomized by R. Eckaus' article "The Factor
Proportions Problem in Underdeveloped Areas" and much of the literature
oﬁ dependency, vhich assume rigid factor proportions in the production of any
commodity. By assumption, increasing the use of a factor in the production
prdcess of a particular commodity beyond the reduirements given by the fixed
proportions, will have no effect on output. If the factors of production

are not used in technologically fixe:. proportions then at least one
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factor will exhitit zero marginal productivity. Baer and Hervé's article

is essentially an elaboration of this hypothesis. They show that the existence
of several factors--including skilled labor, for instance, as well as capital
and unskilled labor--might well lead a rational employer to use a relatively
capital intensive process, conserving on the use of unskilled as well as of
gkilled lsbor.

There has been & good deal of effort put into verifying this basically
simple, technological hypothesis. The efforts have ranged from measuring the
marginal productivity of labor in agriculture or the service sectors, to mea~
surements of capital-labor substitutability in macro or szctoral production
functions, and to more general discussions of the sources of technological
development. On this last point, to the extent that most machinery is
produced and most R and D is conducted in developed countries, and to the
extent that there is little ex post substitutebility between capital and
labor, there might be a bias in the available machinery. The existing pro-
duction techniques might be more suited to the factor proportions of developed
coumntries than they are to less developed countries. |

The second explanation, based upon distorted factor prices, has also
received a great deal of attention in the literature. If institutional
arrangements or government intervention (or non-profit maximizing behavior of
enterprises) result in market fector prices (or the prices considered by
entrepreneurs) different from the siadow prices, then unemployment can result.
At a market vage above the shadow wage, employers will not find it profitable
- to hire the available labor force. During the course of economic development,
there often appear to have been several stages of economic policy, associated

vith varying degrees of price distortions. For instance, the "{mport substi-
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tution" process is usually accomplished through differential sectoral pro-
tection from imports, differential access to imported materiais and differential
capital subsidies. The use of labor has frequently been discriminated against.
‘During the "export substitution" phase (in Taiwan and South Korea, at least),
many of these distortions are diminished as the country turns more to inter-
national markets and produces more according to its comparative advantage.

(See Fei and Ranis for a more extensive discussion of the "import substitu-
tion" and "export substitution" phases of growth, as well as for the Taiwanese
and South Korean examples.) The Latin American model has been less one of

1 The same policy instruments

"export substitution" than of "export promotion."
that were used for protection from imports have been used for the promotion
of exports. It is not clear that price distortions in all sectors have

. diminished or that the growing importance of exports has been associated with
reliance on classic comparative advantage. Therefore, it is not clear that
the increasing reliance on exports has encouraged labor absorption. But the
problem is still bigger. It is not clear that even a policy of free trade in
a8 land and résource rich Latin American country will improve the distributiop
of income--if that is the ultimate goal--even tough it should expand employ-
ment.

A third explanation of wnemployment and low rates of labor absorption

rests upon theproduct mix. To the extent that demand patterns, whether they

1"Export substitution" is used to describe an opening of the economy
to international trade, by diminishing price distortions. During such a period,
the importance of international trade in the economy grows and the list of
exports also grows, with an increasing role of new products intensive in the
country's abwdant factors. "Export promotion " on the other hand, refers
to a policy to expand the role of international trade and the list of exported
goods, not according to comparative advantage, but still under a regime of
price distortions.
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come from the domestic or international markets or from public expenditures,
are veighted towards commodities that are inherently capital intensive, then
an increase in demsnd will have only a small effect on employment. This
product mix argument cannot by itself explain open unemployment, though

it can explain a low rate of labor absorption. To explain unemployment
itself, the argument must come back to elther the first or the second explana-
tion above.

Brazil has often been considered a typical example of a large country
following import substitution policies, with the resulting distortions in
factor prices, capital intensive industrial production and low rates of labor
absorption in spite of rapid growth. The figures in Baer and Hervé or in
Bacha support this view through the 1950's. Bacha's figures, reproduced in
Teble 1, show that industrial output increased more rapidly than industrial
employment even through the 1960's, but there was a noticeable fall-off in
the gap between output aﬁd employment growth rates after the early 1960's.,
Moreover, the industrial census shows that, after a decline in the 1950's,
there was a rise in the 1960's in the share of the labor force employed in
industry and in the ratio of nationai productivity to industrial
productivity. These figures are given in Table 2. This apparent improve-~
ment in the Brazilian manufacturing employment picture could have several
sources: First, the product mix might have shifted in favor of relatively
labor using commodities. Second, factor prices and the incentive structure
might have changed so that each commodity is produced in a relatively more
1sbor intensive manner. Third, more labor-using technological alternatives

might heve opened up. And fourth, balanced growth in production could account

for the overall growth in employment.
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The goal of this introduction is to isolate, without fully explaining,
the share of the increased employment which is due to shifts in the structure
of production or in the size composition of firms; the share which is due to
4changes in sectoral or size specific labor productivity; and that due to
growth., If changes in the product or scale mix and in the levels of production
account for most of the increased employment, then there is not much to attri-
bute, in a historical sense, to changing techniques of production. On the
other hand, if differences in labor productivity account for a large part of
the %otal change in employment, then a microeconomic study of the cholce of
techniques is warrented.

By definition, we have:

L X

(1) L= =5~ » vhere L is total manufacturing (or sectoral) employment and

X is total manufacturing (or sectoral) output.
Differentiating:

(2).dL=Xd(%)+-)LEdX

4

: L, X L, L, X |
3) a@=alrtt|= ta A E+ td ad), vhere L, 1s employment
X X, X Al A SR A i

in sector (or scale) i, and X, is output in sector (or scale) i.

(4) L= IL,.
11

(5) x= Ix,.
i
Substituting (3) into (2):

X L X
(6) daL =X zd(%)i-i--&zild(ii)] + % X
i i1



' In the discrete case, (6) can be wiitten as:

1
. X L L° 1°® X xe °
(1) r-1°= xl.u:—(——- S 0 S ")n("l Xy
xlx1 X2 x xt x° X©
i

The terms in the brackets {} show how much of the increase in manufactur-
ing employment is due to anoverall change in labor productivity. The first
of these terms measures the effect of & change in sectoral or size specific
labor productivity. The second of the terms shows the impact on overall labor
productivity of a change in scale or product mix. The final term shows the
effect of growth on employment, if sectoral (or scale) labor productivity and
the product (or scale) mix had remained unchanged.

If changes in production methods--either in reaction to changes in
factor prices or in a gradual adjustment to the cost minimizing technique or
due to newly available technology--have been important, ve would expect the
first term in the brackets to be relatively large. The usual caveat, however,
applies: The data available are aggregate, and the subsectoral effects are
hidden. For example, if textile production has shifted towards capital inten-
give synthetics and away from cotton textiles, the data presented here will
overestimate the effect of within product changes in laborproductivity. Part
of the product mix effect is being attributed to changes in sectoral labor
productivity. Similarly, if there have been changes in the scale of produc-
tion, the first term in brackets can be misleading. For instance, ir
small scale shoe producers are being replaced by more capital intensive,
large producers, it will appear ad if production techniques are changing,

though at any given scale of production there might be no change.
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The data used to measure the relative importance of the various effects
come from the Brazilian Industrial Censuses for 1949, 1959 and 1970. The first
set of calculations considers manufacturing production broken down by sector,
for Brazil as a whole, for the state of Sao Paulo and for the Northeast region.

Sao Paulo and the Northeast were selected because of the very different

vegional economic conditions and because the firm level survcy was
carried out in Sao Faulo. The second set of calculatione selects four
sectors--non-metallic minerals (which includes bricks), machinery (which
includes agricultural and cotton spinning machinery), textiles (which
includes cotton spinning) and clothing (which includes men's ieather
shoes)-- broken down by employment size, for Brazil and the staties of
Sao Paulo and Pernambuco. The sectors cover those which were si.mpled in
the firm level studies in Brazil, Cclombia and Taiwan.

The most general breakdown in data is given in Table 3, which shows
the proportion of the total change in employment over time which can be
attributed to balanced output growth, to sectoral and scale ouiput mix changes,
or to vithin sector and scale labor productivity changes. It is obvious here
that overall output growth in manufacturing has been responsible for the
major share of the growth in manufacturing employment. This is true vhether
the focus is on total manufacturing employment, broken ‘own by sectors, or
by scale. In every case but those of non-metallic minerals and textiles in
the state of Pernambuco, the overa_ll grovth of output has a larger absolute
impact on employment than does either changing productivity within sector
and scale or chunging sector ang scale mix. Moreover, the balancal growth
effect is large enough to offset the possible adverse effects on employment

of the latter tvo combined except in the cases of textiles and clothing in



the state of Pernambuco, where total employment declined from 1959 to 1970.

Not only does labor productivity increase overall, as shown in Table 3,
but within almost every sector and scale level. Table 4 gives the results
by sector and Table 6 by scale. Only in rubber has there been a small
decrease in labor productivity for Sao Paulo and Brazil, from 1959 tc 19T0.
In the Northeast, wood products, paper and rubber all show minor decreases
between 1959 and 1970. And only in nine out of seventy-nine cases analyzed
did labor productivity by scale decrease.

The growth in overall labor productivity could be due to economies of
scale, as total production and firm size have grown.l Bu. the figures in
Table 6 tend to contradict this hypothesis, as productivity has grown even
for the same scale of production. It appears, then, that the 1950's and
1960's have been a period of capital deepening, one of technical change and/
or one of significant changes in subsectoral product mix, even at the same
scale of production.

The effect of changing sectoral mix on employment is generally small.
Changes in the scale of production have sometimes workeu to increase and
sometimes to decrease employment, though not always in the same direction
for any given sector. Except for non-metallic minerals, these effects have
also been small, and have always been smaller in absclute value than the

productivity effect. (See Table 3).

1'l‘able 7 shows that most of the scales that have increased their share
in total production have fifty or more employees.
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Another way of looking at the effect of changes in size composition
of firms is to see vhether a growth in firm size will change labor absorption.
The a priori predictionwould be that there exists a positive correlation between
firm size and capital intensity of production. In fact, as Table 8 shows, the
rank correlations between scale of production and labor productivity are about
one~half positive and oae-half negative.l The general trend towards increasing
firm size does not necessarily increase labor productivity

In summary, while the effect of overall growth on employment has been
striking, its effect has been considerably diminished by increases in labor
productivity by sector and by scale. The effect of productivity increases

has been substantial enough to justify a micro level analysis of its causes.

1There is a bias, however, in the measure of scale. For lack of an
alternative that would be comparable over time, scale here is measured by
number of employees rather than by output. The bias, therefore, is towards
increased labor utilization with scale.
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Outline of the Monograph

This monograph reports on the results of a survey of firms in the
men's leather shoe and the cotton spinning industries of the state of
Sao Paulo, Brazil. The survey was implementcd in late 1975 and early 1976.

' The design of the questionnaires and the survey implementation were carried
out jointly with economists at the Fundagao Institutode Pesquisas EconOmicas,
of the University of Sao Paulo, Brazil. In particular, José Roberto Mendonga
de Barros and Hélio Noguera da Cruz were actively involved in the project
and have, also written papers based on the survey.

The monograph focuses on questions related to the size, efficiency
and profitability differences among firms. It attempts to characterize firms
in each of these groups and to explain the interrelations among the groups.
it tries, for instance, to determine whether some firms are profitable because
they are large and can take advantage of economies of scale, or becausec they
operate within favorable factor markets, or because they use more effective
sources of information %nd have more skilled managers.

Chapter Two serves as an introductory description of the two industries,
where firms are classified according to size. Chapters Three and Four present
estimates of standard neo-classical production functions, with more than the
usual emphasis placed on the technological or marketing origen of scale econo-
mies. Chapter Five questions a major hypothesis of the production function
estimates: that all firms operate efficiently. It derives measures of firm's
efficiency, based upon process data. The sixth cuapter, in a sense, returns
to the descriptive analysis of the second, though with a multiv:riate approach.
It describes groups of firms and tests hypotheses about these groups, using
ﬁultivariate discriminant analysis. Appendix A describes the survey method-
ology and reproduces sample questionnaires. Appendix B gives a brie’ description

of the Brazilian shoe industry.



11.

Table 1
Employment per Unit Output, by Industrial Sector Groups

(1949 = 100)

Sectors 39h9 1954 1958 1962 1966 1969
Total 100 95 70 59 54 48
Treditional 100 100 7 65 63 54
Dynamic Al 100 Bl 60 61 L9 N7
Dynamic B 00 107 69 59 58 53

1l
Includes; non-metallic minerals, metallurgy, paper, rubber and chemicals

o
Includes; machinery, electric materials, transvort materials.

Source: E. Bacha and M. Mata, "Empregos e Salérios na Indfistria de Transformacao,"

49/69, Pesquisa e Planajamento Econdmico, June 1973.

Table 2

Employment Generated by the Secondary Sectors
(in Percent)

9k9 -~ ° 1959 1970
a. Industrial employment as ¥ of totall 1371 .1308 .1782
b. Manufacturing employment as % of total OTHT 079k .1027
¢. Industrial income as % of total 2622 3006 «3273
d. a/c or industrial labor absorption .523 435 .S5hk

relative to total L1

L
. =/ %)
i

1Includes: manufacturing, mineral extraction, civil construction, and public
utilities. o

Sources: FIBGE and FGV.
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Table 3
- Breakdown in Employment Growth1
1 0 0 1 0
e Lo L X Xgo oyl x0
=2 e g (g -t r e Gt E AR A
L P O3 o 0 % X X _
19%9-1959 1959-1970
Coverage Ay + A+ A Ay A Ap At HAL A K Ay
Sectoral Breakdown
Bzazil .34 -.69 .15 1.1722 .50 -.63 .07 1.1982
Sao Paulo .56 -.68 -.22 1.4675 .52 -.T1 .01 1.2254
Northeast -.08 -.56 .02 4523 .31 -.53 .01 .8172
chle Breakdown
Sao Paulo
Non-met.min. .36 -.43 =11 .9032
Machinery . 1.57 - 039 : 008 2.8683
Textiles .11 -.T5 .01 J8hh2
Clothing .82 -.ho 1 1.1046
Pernambuco .
Non-met. min. «50 =-1,52 .63 1,3787
Machinery 5.37 -5.65 .08 10,9352
Textiles -.34 -.h9 .02: 134
cloth%ng -.05 "023 "015 e 3232
Brazil
Total 31 -.85 .07 1.09 +31 '-55 -0 o
Non-met. min. | -19 me¥5 = :
1-80 -lohg ooh 3.29
Machinery
002 -o53 --02 .57
Textiles 52 -.43 02 92
Clothing . . . .

1y, this teble and Tables 4 and 5, the Northeast excludes the states of Sergipe and Bahia.

Output is defined as value added. Employment in Tables 3-5 includes all occupied

personnel.

In Tables 5-T7, employment includes only production workers.

i

2The size breakdown for Brazil uses the value of production as the measure of output

Source:

Censo Industrial, FIBGE, Brazil.
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Table &

Breakdcwn in Employment Growth, by Reglon: Sectoral Productivity Growth, Ali

1 1 0 0 1 0
SR S R < W W SN ol e SHLE s D SRV =
0o =~ .0 0 ) R s W R R T R
L X 0 x xi X  x xt X L L
Brazil Sao Paulo Northeast
Sector 1949-1959 1959-1970 1949-1959 1959-1970  1949-1959 1959-1970
Non-metallic minerals -.0038 -.0016 -.0026 -,0012 -,0120 -.0060
Metallurgy -.004k -.0021 -.0027 -.0026 -.0015 -,0012
Machinery -,0013 -,0019 ~-.0015 -.0023 -.0001 -,0011
Electrical and communications -,0011 -.0011 -.0015 -.0016 -.0006 -.0022
equipment

Transportation equipment -.0028 -.0006 -.0020 -.000k -.0000 -.0011
Wood products -.0011 ~.0003 -.0003 -.0002 -.0009 .0003
Furniture -.0009 -.0005 -,0010 -,0005 -.0013 -.0008
Paper -.0013 -.0002 -.0014 ~-.0002 -,0021 .0005
Rubber -,0007 00005 -.0008 .0005 -,0005 .0001
Ieather and skins -,0005 -.0001 -.0012 -.0000 -,0009 ~.0001
Chemicals and cosmetics -.0040 -.0020 -.0036 -.0025 -.0097 -.0021
Pharmaceuticals -.0003 -.0009

Plasties ~,0002 -.0001

Textiles -. 0049 -.0041 -.0036 -.0039 -.0209 -,0064
Clothing and shoes -.0016 -.0007 -,0010 -.0006 -.00L4k -.00LL
Food products -.0058 -.0020 -.0029 -.0015 -.0167 -.0078
Beverages -.0005 -.0004 -.0002 -.0002 -.0026 -.0022
Tobacco -,0005 -.0003 -.0002 -.0001 -,0014 -.0006
Printing -.0008 -,0012 -.0008 -.0010 -.0011 -,0014
Other : -.0007 -.0007 -.0008 -.0006 -,0003 -,0002
Total

Source: Censo Industrial, FIBGE, Brazil.
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Table S

Breakdown in Employment Growth, by Region: Sectoral Product Mix, A21

l .1 0 0 1 0
L; e ﬂO xl - xO = Ki.g fl.(fi. El ) + Zi. T El.(ii. fiq = Ei T A, + Zi{ A
o - 0 0" a3 -0 ) 0 '\l -0 0~ 11 (0 "2t
L X L Xi xi L Xi X L L
Brazil Sao Paulo Northeast
Sector 1949-1959  1959-1970 1949-1959  1959-1970 1949-1959 1959-1970

Non-metalli: minerals -.0010 -.0007 -.0019 -.0006 .0095 0042

Metallurgy .0023 -,0001 -,0003 .0012 .0008 .0032

Machinery .0015 ,0027 .0018 .0026 .0001 .0021

Elec. and com. equip. .0021 .0008 0027 - .0011 .0008 .0036

Transportation equip. .00k3 .0002 LOULT -.0001 .000L .0012

Wood products -.001k -.0008 -.0013 -.0003 .0006 -.0003

Furniture .0000 -.0001 .0002 ~.0003 .0030 .0008

Paper .0007 -.0002 .0006 -.,0001 .0025 -.0005

Rubber .0005 -,0003 .0006 -,0004 .0007 .0000

Ieather and skins -.0003 -.000k -,0003 -.0002 -,0003 -.0012

Chemicals and cosmetics .0036 .0006 .0021 .0001 .0076 .0000

Pharmaceuticals -.0002 .0004

Plastics -.0003 .0005

Textiles -.0119 ' -,0030 -,0127 -,0020 -.0189 -.0198

Clothing and shoes -,0012 -,0002 - =,0009 ~,0001 .0030 .00L6
. Food products -.0042 -.0020 -,0021 -,0008 -.0073 -.0021

Beverages -.0012 -.0004 -.0008 -,0003 -.0002 .0027

Tobacco -,0001 .0000 -,0001 -,0000 .0006 .0012

Printing -.0011 .0006 -.0007 .0005 .0000 .0013

Other -,0002 .0003 -,0001 .0002 .0001 .0001

Source: Censo Industrial, FIBGE, Brazil.
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Table 6

Breakdown in Employment Growth, by Region: Scale Prcductivity Growth, Ali

1 0 a1 0 ua xt 11 1 P2 2 X 1
S S =2‘-z._!:.(..j:.-_%_)....x%z.l(_i_.i)g.ximi.,.x_m
L X P x g X 0 x0 g O 0o oA
i ™
Scale: Non-Metallic Minerals
Number of . Brazil ' Sao Paulo Pernambuco
Employees 1959-1970 1959-1970 19591970
1- -.0001
S" 9 -0000 00006
10- 19 -.0009 .0002 -.0022
20~ L9 -.0022 -.0012 -.0006
50~ 99 -.0022 -.0017 -.D006
100-2L9 -.0038 -.0055 .0035
250-499 -.0043 g -.0049 ' -.0467
500 and above -,0029 -.0026
Total
Machinery
1- 4 -.0002 -
5- 9 -.0002 .0009
10~ 19 -.0002 -.0005 -.0100
20- L9 -.00)2 -.0016 -.0256
50- 99 -.0017 -.0036
100-2k9 -.0051 -,0042
250-499 -.000k -.0020
500 and abo -.0052 -.0080
Textiles
1- b «.0000 -.0002
5- 9 -.0000
10- 19 -.0002 -.0028 ' -.0002
20- 49 -.0008 -.0013 -.0019
So" 99 - 0012 -.0032 00003
1007-249 -.0021 -.0054 -.0010
250-499 -.0031 -.0068 -.0158
500 and above -.0090 -.0173 -.9479
Clothing and Shoes
1- U -.0011 -.0012 -.0048
5- 9 -, 0006 -,0021
10- 19 -,0003 0004 -.0037
20- L9 -.0019 .0000 -.0048
50- 99 -:0029 -00031 00002
100-249 -.0031 -.0073 -.011
250-499 -.0015 -+0007
500 and above -.0012

Source: Censo Industrial, FIBGE, Brazil.




Breakdown in Employment Growth, by Region:

Table 7

Scale Product Mix, A2i

1 1 0 0 0
S R S A W S O
° x° P xt K X X X
1l
X xt
=20 Mt oM
Non-Metallic Minerals
Scale:
Number of Brazil Sao Paulo Pernambuco
Employees 1959-1970 1959-1970 1959-19T70
1- & -.0080
5- 9 -.21k46 -,0029
10- 19 -.0008 -.0014 -.001h4
20- 49 .0015 .0004 -.0018
50-..99 .0018 .0013 .0031
- 100~-249 .0016 .0027 -,0126
- 250-499 .0039 .0028 .0520
" 500 and above -,0022 0011
Machinery
1- 4 -.0006 , -
5- 9 -,0001 -,0020
10- 19 -00009 "'00015 000082
20- 49 -.0013 -.0016 -.0097
. 50~ 99 .0002 .0012
. 100-249 .0030 .0018
250-499 =, 0004 -.0005
500 and above " ,0004 .0034
Textiles
- & -.0005 -.0004
5- 9 -.0005
10- 19 0 -.0008 -,0001
20- k49 .000L -.0006 -,0010
50~ 99 .0009 .0018 -,0003
100-249 .001k .0034 .0056
250~-499 -,0012 ~-.0015 .0023
500 and above -.0026 -,0007 -.0059
Clothing ard Shoes
- 4 -,0070 -.0046 -,0287
5- 9 -.0020 -,01l1
10- 19 -.0013 -,0023 .0049
20- 49 «,0006 -, 0005 -.0131
100-249 .0036 .0093 .0325
250-499 .0020 .0008
500 and above .0020 .0015
Source: Censo Industrial, IIBGE, Brazil.



Table 8

Rank Correlations Betveén Scale of Production and Labor

Productivity
Sector Brazil Sao Paulo Pernanbuco
1959 1970 1959 1970 1959 1970
Total . 9 . 9
Non"metallic 095 093 095 032 080 -30
minerals
M&chiner}' 023 . 38 -011 . 89 "1 -1
Textiles --95 -088 "069 -.71 —026 -.09
Clothing and .19 -.20 - 429 11 .9k .09
Shoes

Source: Censo Industrial, FIBGE, Brazil
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CHAPTER TW 18.

Mean Differences Across Size Groups of Firms

The main hypotheses of this study relate to the size of the firm: whether
large firms exhibit economies of scale, are more efficient and more profitable
than small firms: whether large firms have greater advantages over small
firms in the internal production process of the firm or in access to credit,
in marketing, in information and contacts. To answer these questions with
complete confidence would requiré very detailed technological data (both
ectual and best-practice) as well as marketing and financial data. In
addition to careful comparisons of production efficiency and profitability,
statistical methods would have to be devised to isolate the marketing and
financial aspects of firm behavior from the purely technological aspects.

All of this becomes quite complicated, requires the use of some qugstionable
data and a priori specifications of the model's structure. As a first step,
therefore, it should be useful to obtain a gencralhpicture of the firms in- the
two industries, classified by size. Simple tests of means on selectéd
technological, marketing and financial variables will be discussed before
entering into more complicated tests involving greater a priori assumptionms.

The first task 1s to classify firme into size classes. Since there
are relatively few firms (only 34 in the c#éé of .cotton spinning and 50 in the
case of shoes) and also since there is no reason to expect more than three

distinct size groups, I have classified firms as small, medium or large.

Several criteria could be used as measures of size: the value or volume of
output, the number of employees or production euployees, the real or book
valye of the capital stock etc. The ranking of firms by the size of each

of these variables is not identical. Nor would one expect it to be in every
case, For instance, some large firms might uée very capital-intensive
processes and, therefore, employ fewer workers than a labor intensive medium

sized firm. And some firms might produce high quality output or exercise
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significant monopely pover, such that the value of production is large relative
to the physical output. If there are homogeneous products, no market distortions,
and no regressive factors of production, however, the use of each factor

should increase with the scale of production.

One could argue that the theoretically most useful measure would be
the physical quantity of output, for each different product quality and for
the same degree of vertical integration, or perhaps the value added if pro-

duct quality is not disaggregated and if vertical integration can vary. If
production functions are not homothetic, then the capital-labor ratio or
degree of mechanization will depend on the scale of production. The appro-
priate measure of size, then, would be a measure of output.

Steindl, in "Small and Big Business" argues that firms with greater
capital stock command a competitive advantage over smaller firms, such as through
specialization of machinery when there are large production runs or economizing
on inventories and financial needs. In this case, capital would be the
appropriate measure of size.

In spite of these theoretical arguments, the most common measure used
by investigators is the number of employees. Even though there might be
differences in skill and experience, the number of workers can be physically
compared across industries and international boundaries and, therefore, has
obvious advantages.

Unfortunately, the data quality is not always good. Especilally for
1§tegtated firms and firms producing several p;oducts, the value of output
recorded in the questionnaire might not have been produced with the inputs listed .
The number of people employed, which is the most common measure of size used
by other investigators, does not always correspond to the measured output.

In addition, some firms are missing data on one variable but not others. It would
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be good to utilize as much of the information as possible and, therefore, to
classify each firm into a size group, even when some information is missing.

The procedure used hére. then, does not classify firms into a size
class on the basis of any single variable, For both the cotton spinning and
men’s leather shoe industries, I selected ten variables--value of output of
cotton spinning (men's leather shoes), value of sales of cotton spinning (men's
leather shoes), value of sales of all products, physical quantity of output,
the number of people employed in production, equity capital, kilo watt hours
of electricity consumed, the number of spindles (in cotton spinning), the
estimated real value and book value of the machinery (in shoes), the value
of raw cotton (leather) used, the physical quantity of raw cotton used (in
cotton spinning). Each firm was ranked for each of these variables. Vhen a
firm was generally ranked in the lowest three deciles, it was identified as
small; in the middle four deciles, as medium; and in the highest three deciles,
as large. The rankings of shoe firms were not always consistent, but still
tended to cluster into one of the three gron:pings. Only two firms were diffi-
cult to classify. Eight of the cotton spinning firms had no immediately
obvious classification. Tables 1 and 2 show the number of variable observations
in each decile for each firm; and the group designated fo; that firm,

Several variables fairly conmsistently belong to the cluster that classi-
fied the firms into one group rather than another. In the case of shoes,
the most reliable indicators of size turned out to be che value of total sales,
followed by kilo watt hours of electricity consumed and the number of préduction
employees. Perhaps because of the difficulty of estimating the value of very
heterogeneous second hand equipment, the three measures.of capital stock
were not so successful. The case of textiles is quite different. The number

of spindles in the spinning mill is an unambiguous number. Of all the size
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variables considered, it is the wost consistent. In every case where the
assignment of a size category to a firm was obvious, the number of spindles
in *he factory fell within the appropriate range. Only in the cases of
ambiguous classification did it sometimes fall outside the decile range.
The quantity of raw cotton used and the kilos of yam production--both
measures free from valuation problems, but incorporating quality differentials
~—were also reliable. The value of total sales of all products performed
fairly well. Consumption of electricity and the number of productfon
employees did not perform well, perhaps because of the measurement problem
in integrated plants.

In the final selection, the small firms included those with fewer than
43 preduction emplcyees in the shoe industry and 110 in cotton spinning. The
large firms employed more than 130 or more than 350 in shoes and cotton
spinning respectively. The small spinning firms have fewer than 8820
spindles; the large have more than 25,000. There are altogether 15 small,
30 medium and 15 large shoe firms; 11 small, 13 medium, and 10 large textile
firms. It is clear that "small," "medium," or "large" is meant in a relative
sense only. "Small," as used here, should not be confused with other usage
of small scale industry, especially in the case of cotton spinning.

After classifying firms into size groups, the mean values of selected
technolo;ical, marketing and finarcial variables were estimated. The mean

values along with significance levels are given in Table 3. As 1is to

be expected because of the way the size categories vere created, the means

of the ten size variables increase with size, for both shoes and cotton
spinning. The differences in means for the shoe industry are, in every

case, significant at the 5% level of confidence. Average value added and
profits, which werc not used to determine the size groupings because they are
derived variables and therefore of questionahble accuracy, also increase

with size. Again the differences in mcan for value added are always
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significant, though not alvays for profits. In the textile industry, the
‘means for the size variables also increase with size, though the value of

raw material consumption is not significantly different between the small and
the medium firms., Value added and profits increase significantly with size.

There is no reason to expect the technological possibilities nor the
market and policy environments to be the same in different industries. As
a result, it is more useful to discuss the two industries separately. I
will start with a discussion of the shoe industry and the various hypotheses
related to its technological, marketing and financial conditions. Then I
will discuss the cotton spinning industry.

The first major area of interest being investigated concerns the
technological differences among firms. We can look at several summary measures
of technological differences among firms, such as capital-labor ratios,
capital-output ratios, the ratio of administrative employees to production
employees, the length of production run, the level of technological effi-
ciency, as well as the previous gize variables. Our null hypothesis is that
the mean values of these variables are equal across size class. Since we
expect in the shoe industry that technological differences are important
between small and medium firms but that the differences between medium
and large firms have little to do with production processes, we hope to
reject the hypothesis of equality in the first comparison but not in the
second.

There are several possible measures of aggregate capital, output or
of employment. Kilo watt hours consumed gives an estimate of machinery use,
assuming that large machines are not more efficient in their use of energy
than small ones. The other measures - the estimated book value of the

wachinery and the estimated real value of the machinery in place - both
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represent the capital stock used in production. Finally, capital social

mais reservas or the book value of capital plus reserves of the firm is an

{nflation and tax biased estimate of the stock of all capital. Of these
measures, kilo watt hours, followed by the book value of machinery, and
the estimated real value of the machinery in place best corresponds to the

three size groups. Capital social mais reservas was omittad due to its

accounting biases.

Since some firms have a diversified product line, including women's
gshoes or purses, and there 1is considerable quality variationm, total sales
gseems a better measure of output than physical number of pairs or even the
value of men's leather shoe output, It is also true that the value of
total sales is the most consistent predictor of a firm's size group.

Employment could include only those involved in production, or also
those people in administration and office work. While the occupational
categories might be clear-cut for large firms, they are not for small, which
have less division of labor. In this case, then, total employment probably
creates fewer biases across scale than the number of production employees.

The data do, in general, support our expectations of technological
differences across scale. The capital-labor ratio in small firms--whether
measured by the ratio of kilo watt hours, book value or estimated real value
of machinery relative to the number of all or only production employees--
is higher than that of the medium gized firms. The differences are signi-
ficant half the time. Using the same measures, the capital-labor ratio of
large firms is sometimes greater and sometimes less than that of medium
firms, and the differences are significant only once.

Predictably, small firms employ significantly more administrative

and office personnel relative to production employees.
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Small firms also use significantly more capital per sales-~-in
terms of the consumption of electricity and the book or estimated real
value of the stock of machines--than do medium firms. Again, there is
no difference between the medium and large firms. Apparently, the small
firms are relatively inefficient iu their use cf capital, suggesting
that they are too small to take advantage of scale economies.

One reason for this apparent inefficiency of small firms could
be their varied product line and relatively short production runs. The
average number of different shoe models produced in the survey week is not
significantly less for small than larger firms. As a result, the length
of the production run (the average number of pairs per model design) 1is
less (at the 10% level of significance) for small than for medium and for
medium than for large firms (insignificantly sb). When questioned about
this, the production managers claimed they cnuld not keep their customers
without a varied prodgéﬁ line. Apparently it is difficult or impossible
for small firms to ccordinate, either directly or through the traveling
salesmen, in their sales efforts. Whatever the reason, one result of the
limited production runs iz to inefficiently utilize capital.

1f small firms cannot take advantage of scale economies, we would
expect them to be technclogically relatively inefficient. According to a

"measure of technological efficiency derived from Farrell's algorithm (See
Chapter 5), however, there is no significant difference among the three

groups of firms.1 But, as I explain below, this efficiency index, measuring

1'.l'he maximum efficiency value is 1,0; the minimum 18'0.0.



25.

the distance of a firm's input vector from the efficient isoquant input

vector, varies somewhat with the choice of factors. The index is discussed

in more detail in Chapter 5.

According to the evidence presented above, the technological process
used by large firms does not differ significantly from that used by medium
firms, The major technological differences set the small firms off from
the remainder. What, if anything, distinguishes the large and medium firms?
Are these firms alike in most respects except for size?

Steindl has argued that the advantages of being large are not purely
technological but also financial and commercial. There might be large
fixed costs in marketing, especially for an export market. And because of
the possibilities for lowering risk within a large, diversified organizatiom,
theée firms might have greater access to credit and at lower cost. If
gsearch coste also have a fixed component, large firms might be able to
maintain a staff to search out and more quickly adopt innovations. They
might be able to employ relatively trained managers, not because the pro-
duction process--which 1s essentially the same as that émployed by medium
size firms--requires it, but to search out new markets and get better
access to government officials.

While each of these factors could result in continuous advantages
as firms become larger, my hypothesis is that there are no sigﬁificant
differences between medium and small scale firms in the areas of credit,
,narketing and information flow. I hope to reject this null hypothesis

in a comparison between medium and large firms.
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A few variables do not fall clearly into the category of technolo-
gical or financial concepts: In this category, I include the age of the
plant, the year in which a major innovation (an automatic conveyor belt)
was introduced, and the ;verage salary paid.

Larger firms tend to introduce automatic conveyor belts later than
smail firms. But the differences are not significant.

7he survey evidence indicates that large firms are significantly
older than others. This finding is consistent with the view that firms
grow gradually from re-invested profits and that there is a progression
from small to large over time, Equally consistent, however, would be an
interpretation that if a firm can somehow get to be large, it will survive.

A large firm is relatively efficient but also does not operate in the same
competitive environment as smailer firms. Smaller firms could have a

higher turnover, both because they are technologically relatively inefficient
and because they operate within a competitive market where many entrepreneurs
have access to the limited amount of capital.

In the first interpretation, the age of the firm is primarily ex-
plained as a capital market phenomenon: with little access to borrowed
funds, firms must grow from internal sources. This theory does not explain,
however, why firms should want to grow mor why the larger firms, if there
are indeed scale advantages, do not 1imit the growth of the gsmaller firms.
The second interpretation combines capital market and technological phenomena
to explain the relation between size and age. It argues that markets are
quite segregated, with no natural tendency for small firms to grow large
over time. A firm, once large, has a permanent advantage. Greater insti-

tutional background information would be needed to understand how some firms
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get to be large. Under this interpretation, however, the chances of a
small firm growing large are quite small.

If the evidence showed that large firms were younger, alternative
theories could, of course, be spun: Technological advance has increased
the optimal size plant, but does not immediately render economically
obsolete the older, smaller plants. Any firm starting up a new plant, with
access to capital, will build the larger, efficient plant.

In the sample of shoe firms, large firms are significantly older than
the medium sizaed firms, but the latter are not significantly older than the
small. This finding is not quite consistent with earlier evidence which
separates the small firms from the medium and large firms in their technological
operation. Perhaps the age distribution, therefore, is fundamentally tied
up with the financial environment, where the distinct group of firms might
not be the small ones, but the large.

The average moptﬂly salary plus fringe benefits paid to production
employees increases with scale, though not significantly so. Many writers
have argued that large firms pay higher wages than small firms, because
théy are more likely to be covered by social security and minimum wage

legislation and, in some countries, unionized. One could argue, however,
that differences in the division of labor and the occupational composition
within the firm account for most of the apparent wage differentials. That
is, 1f large firms tend to hire more skilled and educated workers, vorkers
higher up thec occupational hierarchy, they might pay higher average wages

without paying higher wages for any particular job.
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To test this alternative hypothesis, I have broken down the average
wage differential paid by large and small firms into two components: one
component depends on the wage differential for any single occupation; the
other depends on differences between firms in the occupational composition.
By definition, the average wage (plus fringe benefits) paid by a firm equals
the sum of the wages paid to each class of workers divided by the total nurbe

of workers, as in
w,L

S

w 1s the average wage plus fringe benefit rate paid by a paiticular firm;

(1) w=L , Where

vy is the average wage plus fringe benefit rate paid by that firm for

occupation 1i;

Li is the number of workers employed in occupation i in a pgrticular firm;

z
L= i Ly

Differentiating . .} to determine the sources of wage differentials between

firms:

- L L
(2) dw=c 1 1
1 vq 46D +§ (5) dwy

For discrete wage differentials, such as between large and small firms,

(2) can be modified to:

Li L

L
- i i i
(2) 85 = L (g 16Dy = (] +§ Ly = Gpdg) Py
where the subscripts L and S refer to large and small firms. For every
matched pair of a large and small firm, one can calculate such a wage

differential. For each pair, the first term on the right hand side of (2a)
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represents that part of the wage differential attributable to the different
occupational composition within the firms. The second term measures the
importance of any wage gép for given occupations.
If the first hypothesis mentioned above--that large firms pay higher
wages than small firms because they operate in different labor markets--
18 correct, the second term, averaged over all matched pairs of firms,
should be significantly positive. If the, second hypothesis--that large
firms employ relatively more skilled, high-wage labor--is correct, the
first term, averaged over all matched pairs, should be significantly positive.
These two hypotheses have been tested by ranking all firms according
to the number of pairs produced. On the basis of this ranking, firms
were divided into a group of large and a group of small firms., The
smallest of each group formed a matched pair, and so forth. Table 4
presents the wage differential and the occupational differential terms of
(2a) for each pair, and their averages. The results presénted here, though
for two rather than three size groupings, are consistent with the mean wages
presented in Table 3. The average values of both the wage differential and
the occupaticnal differential terms are positive. Neither average is
significantly different from zero, a result which 1s also consistent with
the lack of a significant difference in mean wages in Table 3. Looking
a8 little more closely at the individual paired values for the vwage and the
occupational differential terms, it is clear that the matched pairs 22 and
24 are out of line with the other pairs. These two pairs are largely
- responsible for the positive value given to the o:cupational differential
average and the small positive value of thé average wage differential term.
Eliminating these two pairs of observations changes the average value of the

occupational differential term from positive to significantly negative, such
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that large firms appear to hire relatively fewer skiiled workers. The
wage differential term becomes significantly positive, indicating that

large firms pay higher wages for the same class of work.

While some care was taken to identify workers by their appropriate
occupational category, the interviewers were not always successful. For
instance, in some cases no breakdown was made. In the two pairs of firms 22
and 24, the larger firms listed the great majority of their employees as
“other" rather than machine operators. All other firms, perhaps offer
minor "cleaning of the data' had the majority of workers listed as machine
operators. It seems reasonable, therefore, to eliminate these two pairs.

In conclusion, large firms appear to use less rather than more
skilled labor and to pay higher wages for the same occupational category.
The first of these results 1s not so surprising if one thinks of the greater
division of labor that is possible in large firms with separate administrative
divisions. I find the second result somewhat more surprising, in spite
of its common acceptance in the literature, in view of the fact that all
the firms interviewed are located in the same city of Franca. The small
businessmen of Franca, however, complain about training workers who then
go to work for the big companies. It is possible, therefore, that the
small firms might be hiring less skilled labor and paying proportionately
less, even though the job title is the same. The conclusion of unequal
pay for equal work, therefore, must be taken cautiously.

There are two variables that focus on the firm's qutput markets.

The first one, exports as a percent of sales, is significantly greatér
for large than for either medium or small firms. Large firms export over

two months worth of their sales, on average. This is one more bit of
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evidence to support the well known view that the major industrial exporters
in Brazil are among the largest firms. More than that, a bigger share of
the large firms' sales go to exports.

The marketing network of large and small firms differs substantially.
Large firms often have at least one large customer in their export tuyer,
Medium and small firms typically have their own or use independent travel-
ing salesmen that peddle shoe models for small lot orders. They do not
have access to the large purchasers. While their marketing costs are
quite high under this system, they also have protection against monopolized
purchasers.

Large and small firms appear not to operate in the same credit
markets. While large firms are likely to have access to regular bank credit
or credit from government loan agencies, muéh of the small firms' credit
comes from their suppliers. Debt, both short and long term, increcases
significantly as a pe;céntage of the value of machinery across each scale
category. Small firms, however, make a (significantly) larger percentage
of cash sales and a smaller percentags of cash purchases than do large
firms. Consistent with this view that small firms are more limited in the
sources of credit than the larger firms is the implicit interest rate that
the firms quote. When asked what discount the firm would give to a pur-
chaser who paid cash rather than buying on 60 day credit, the small firms
responded they would give a larger discount. The equivalent annual interest
rate (in a country with approximately 502 inflation at the time) was 85Z,
72% and 687 for small, medium and large firms, respectively. The differences
were not significant. Even though not significant, they suggest that small
firms might bear greater finance costs than large firms, when they are able

to borrow at all,
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By buying in bulk, large firms might be able to reduce the unit
value of raw materials costs. Moreover, they might be able to manage
with smaller inventories in relation to production. The first point is
supported by the finding that the cost of leather purchases as a percent
of sales is significantly higher for small firms.

Piecing together the bits of information suggesting that small
firms are technologically distinct from the other groups and relatively
inefficient in their use of capital, with the bits about credit and marketing
advantages of the largest firms, leads me to ask which firms make the higher
profits. Onc would not expect the smallest firms to be profitable. While
the middle firms appear to be technologically efficient, they do not benefit
from the marketing and financial advantages of being large. On the other
hand, they appear to pay lower wages than the largest firms. Therefore, I
have no clear prediction on the relative magnitude of profit rates between
large and middle size firms.

The data on profit rates are not likely to be very reliable, both
because of the sensitive nature of any question that allows an investigator
to learn about the net financial position of a firm and because of the data
on capital stock. Absolute profit levels increase with size, significantly
go between the small and medium firms, giving an indicator of minimal relia-
bility. As I discussed before, information on the book value of capital
i3 notoriously unrelisble, especially in a rapidly inflating country like
Brazil. The estimated value of the machinery in place, whether book or real
value, as a measure of the capital stock, or of kilo watt hours, as a measure

of capital usage, are probably more reliable, Profit rates based on each of
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these measures of capital show that emall firms earn significantly lower
profit rates. Medium firms earn the highest average profit rates in each
case. Only in the case of profits as & percent of electricity consumption
48 the difference between medium and large firms significant. Perhaps the
higher wages paid by large firms mitigate against other cost advantages of
the large firms,

This description of the shoe industry allows one to tentatively
conclude that small firms are technologically inefficient. While medium
firms have the productive capacity and length of production run to over-
come the technological disadvantages of being small, they still do not
have all the financial and marketing advantages of the large firms.

The textile sample of firms can be described in a way similar to
that used for the shoe firms though there is no reason to expect the con-
clusions to be the same., I will first compare summary measures of the
technological processgs.across the size groupings, and then look at varia-
bles more related to financial, marketing and informational characteristics.
The variable means are presented in Table 5.

0f the original size variables that were used to create the three
groups, the most consistent indicator was the number of spindles in the
factory. The number of spindles appears, therefore, to be a good measure
of scale and probably, of the plant's physical machinery. It does not,
however, take into accouni the vintage, the spindles' rpm, the number of
shifts operating, or the capital stock used in other sections of the plant.

The kilo watt hours consumption of electricity can be a proxy for the total
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use of machinery, both 1n‘all‘pgctions of the plant and in all shifts.
Finally, the book valué'of capital, if it were not so distorted with tax
and inflationary effects, could be used as a measure of the stock of
plant plus equipment.

As an overall summary of the plant's technological process, it is
appropriate to include administrative personnel in total employment,
gsince the division of labor is not identical across size categc-ies. The
ratio of "non-production to "production" employues is considerably, but
not significantly higher for the smallest sized firms.

Using any one of the three measures of capital stock or use, the
capital-labor ratio is lowest for the small firms. The diiference between
medium and small firms is significant at the 10 percent level only in the
case of KWH/employee. The ranking of medium and large firms by their
capital intensity is not consistent and never significant., The differences
in capital-labor ratios might be partly due to non-homothetic production
technology, partly to efficiency in the use of factors and partly to
differences in factor costs.

As a related issue, the capital-output ratio (and, therefore, perhaps
the capital-labor ratio) might vary with size if there are scale economies
or diseconomies. To the extent possible, I will try tc identify the causes
of different aggregate capital-labor ratios and to determine whether there
is any evidence, at this macro level, of scale economies and of a non-
houothetic production function.

Since firms clearly have different ratios of administrative to total
personnel, production techniques are not duplicated on larger scales. Large

firms appear to be able to save on certain kinds of sales and administrative
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exployees relative to the small firms. In small firms production super~
visors tend also to be administrators and appear on the books as adminis-
trative employees. These differences in the ratio of non-production to
production employees, therefore, are consistent with & non-homothetic
production function. Technological differences, however, do not show up
in the simple ratio of cotton consumption to kilos of yarn production.
That ratio is almost constant. Any estimate of mon-homotheticity must
either depend on quality differences in raw material and output, or occur
in the production of value added.

If small firms arc move efficient in their use of capital than are
large firms, they would exhibit low capital-output ratios as well as capital-
labor ratios. In fact, the reverse is generally the case, Small firms tend
to have high capital-sales ratios, measured either as a capital stock or
capital use. Therefore, the small firms' low capital-labor ratios might
occur in spite of an inefficient use of capital rather than because of
economies. Medium firms consistently have the lowest capital-sales ratios.
Moreover, the average hourly output, in kilos, per carding machine is
another Indication of the capital efficiency of that section of the plant.
The productivity of the carding machines is significantly higher for medium
firms than for either large or small, This productivity variable is not a
total factor productivity, and therefore could be due to more machine
operators and supervisors, preventing breakdowns and delays. A more com~-
prehensive measure of productivity is the Farrell index, based upon the

.use of raw materials, labor and capital, disaggregated by plant section,
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The Farrcll measure suggests that efficiency increases with scale, though
the differences are significant at the 10% level cnly between the small
and wedium firms, If the Farrell index is reliable, the medium firms'
efficient use of capital must be offset by their relatively inefficient
use of other factors, such as labor, resulting in their greater capital-
labor ratio. While the efficiency estimates are ambiguous for medium and
large firms, small firms appear inefficient on all criteria.

But there is another explanation for the differences in capital-
labor ratios. The higher capital-labor ratios might be due to firms
operating in different factor markets rather than non-homotheticity.
Contrary to expectation, the average wage plus fringe benefit rate of
pedium firme is higher than that of either large or especially small firms,
As discussed before, however, this average depends both on the occupational
mix within the fixrm and the wages paid for any occupation., Ordering firms
according to the number of spindles and forming pairs--one large and one
small firm-- of increasing size, it appears that, overall, small firms pay
higher average wages than large firms. This finding is not inconsistent
with the comparison of means across the three size groups, since the firms
paying high average wages within the middle group might fall predominantly
into the smaller half of firms. The average wage paid by small firms 1is
larger, however, because of their occupational structure, and in spite of
paying lower wages for the same cccupation., The differences are significant,
and not toc surprising, given the textile industry's geographic dispersion.
Table 6 gives the breakdowm of the wage differential for each matched pair.
The cverall conclusions are generally supported at the level of matched

pairs, and not by a few outliers.
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Similarly, there is some evidence that large and small firms
operate in different capital markets. Large firms would offer signifi-
cantly lower discounts if paid in cash than would small firms. The
implicit interest rate is about 29% for large firms, 327 for medium,
and 45% for small firms. (Note that all the spinning firms have a sub-
stantially lower cost of capital than the shoe firms.) Again the
difference is not surprising if small firms have little access to borrowed
funds, as suggested by the additional finding of lower debt-equity
ratios, the smaller the firm.

Both the lower cost of capital and the higher wage rates should,
of course, induce medium and large firms to search out labor saving
techniques of production. Since large firms tend to be older than the
smaller firms, they must have, through new investments, replaced the
older, more labor intensive processes with more capital intensive ones.

Not only are the factor markets in which firms operate different;
small firms export a significantly smaller percentage of their total sales
than do medium or large firms, and are, therefore, ineligible for certain
export drawbacks and tax credits.

The production managers responsible for investment decisions in the
large firms tend to be both younger and with less experience in the industry.
They are slightly more educated, though the differences are not significant and
hardly great enough to warrant any conclusions about greater specialization
or training leading to more technically sophisticated machinery, etc. The
_introduction of sophisticated quality control equipment does, however, seem

to come sooner in the larger firms.
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The general picture that emerges from this summary data is one of
the large firms being older, with access to cheaper capital but paying
higher wages. It is not clear whether large or medium firms use more
capital-intensive processes and are techrologically more efficient. All
the evidence points towards small firms being inefficient, without access
to cheap credit and ineligible for certain tax credits.

Technical efficiency is not, of course, equivalent to high profits.
But, in this case, large firms also appear to earn higher profit rates
than medium or small firms, either in terms of the stock of spindles or
the consumption of electricity.

Whereas small shoe firms seem to form a group technologically
distinct from the larger firms, there is no such clear technological break
in the spinning industry. Sometimes the technological differences between
small and medium or medium and large firms are significant, but generally
not. In addition, the financiai advantages that separate large firms from
the medium and small éppear to be fairly continuous. The gradual differences
in technology and financial markets, however, add up to somewhat greater,

though not significantly so, profit rates for the large spinning firms.

A description of the characteristic mean differences across firms, v
such as carried out here, cannot very usefully be used to test hypotheses.
It is most appropriate as an introductory survey of the sample firms. The
following chapters of this monograph will simultancously control for firm
ckiracteristics, by various methodologies: simple production function estima-

tions, production efficiency estimates, and multiple discriminant analysis.



Table 1

Number of Times Firm Ranked in Given Interval:

Shoes
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Large ~ Medium

Small

Fercentile  0-10% 10-207 20-30% | 30-40% 40-50% 50-60% 60-707.
Absolute Rank 1-5  6-10 11-15 |16-20 21-25 26~30 31-35

Firm No.

73-80% 80-99Z 30-1007

36-40 41-45

46-50

Missing

Size*
Group

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
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221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
101
102
103
104
105
106
107
108
109
110
111
112
. 113
114
115
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Table 2 40.
Number of Times Flrm Ranked in Given Interval: Cotton Spinning

; Large Medium Small

Trm No.  0-10% 10-20% 20-30 | 30-40 40-50 50-60 60-70 | 70-80 80-90 90-100 | Missing | Size Group

" 1 2 1 2 1 2 1 L
2 1 1 3 1 3 M
3 3 3 2 2 L
4 1 1 3 1 M
5 1l 2 M
6 1 1 3 S
7 2 4 2 M
8 2 5 1 2 L
9 1 1 M
10 9 u
u 1 3 3 2 1 S
12 1 1 1 7 s
13 1 5 2 S
14 2 3 1 1 M
15 1 1 4 2 1 M
16 1 2 2 4 S
17 7 1 1 S
18 2 1 M
19 1 5 M
20 1 3 3 2 1 L
21 2 3 1 M
22 1 2 1 2 1 1 M
23 2 4 2 5
24 6 4 L
25 1 4 2 M
26 1 M
27 S
28 1 S
29 1 1 3 1 \ 1 L
30 1 6 M
i 1 4 3 1 L
32 7 3 L
33 9 1 L
34 2 3 1 1 2 1 L

%], = Large; M = Medium; S = Small
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Table 3
Mean Difference by Size Groups: Shoea1
Large No. of Medium No. of Small No. of
Variable Firms observations Firms observations Firms observatio
No. pairs produced 21766%* 14 7991 21 2384%* 15
(15975) (3218) (2342)
Value of pairs produced 2041%% 14 600 21 103%* 15
(1337) (228) (85)
Total value sales (1) 2392%% 14 564 21 79%% 15
(1872) (219) (49)
Total value sales (2) 2635%% 14 670 21 121%% 15
(1776) (237) (77)
No. prod. employees 344%% 14 93 21 17%% 15
(195) (27) (12)
Total employment 377%% 14 100 21 19%* 15
(218) (29) (13)
Kilo-watt hours ccnsumed 237,729%% 14 49012 20 11432%% 15
(219.742) (17875) (8684)
Book value machines 12822%% 14 3588 21 854*% 15
(9926) (1175) (625)
Real. value machines 17797%% 12 5205 21 1060%* 15
(18070) (5442) (739)
Equity capital & reserve 7686 14 752 21 106** 15
(9448) (553) (84)
Value raw material
purchases 871%% 14 193 21 61%* 15
- (707) (75) (56)
Value added 1753%% 14 474 4 59%% 15
(474) (213) (59)
Profit 1019 14 374 21 42%% 15
) (1491) (198) (59)
Profit/book value
machinery .070 14 116 21 +062%% 15
(.184) (.086) (.069)
Profit/real value
machines 041 12 121 21 +050%% 15
(.185) (.133) (.056)
Profit/IWH . 004% 14 .008 20 « 004%% 15
(.009) (.004) (.007)
KWH/all employees 596 14 503 20 677%% 15
(257) (126) (391)
KWH/production employees 650%* 14 509 21 775%% 15
(284) (185) (442)
Book value machines/
all emp. 32 14 39 21 50 15
(8) (19) (26)
Book value machines/
prod. emp. 35 14 - &2 21 58%% 15
(9 . (21) (29)
Real value machines/
all-emp. 42 12 54 21 63 15
(14) (48) ' (31)
Real value machines/
prod. emp. 46 12 58 21 72 15
(16) (53) (58)

1Standard deviations are given in parentheses.

*Significantly different from the mean for medium firms at the 107 level.
f*Significantly different from the mean for medium firms at the 5% level,
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Table 3: (continued)
Large No. of Medium No. of Small No. of
Variable Firms observations Firms observations Firms observations
'KWH/total sales (1) 107 14 98 20 153%% 15
(58) 71 (80)
Book value machines/
total sales (1) 5.9 14 7.0 21 12,9%% 15
(2.5) (2.6) 9.2)
Real value machines/
total sales (1) 7.3 12 9.0 21 15.9%% 15
(2.4) (5.7) (10.9)
Administrative & sales
emp. /prod. emp. .09 14 .08 21 J15%% 15
(.04) (.04) (.13)
Models/week 31.6 14 28.0 21 20.7 15
(20.5) (17.4) (16.6)
Length of prod. run 1359 14 476 21 218%% 15
(2338) (466) (399)
Efficiency .563 14 548 20 .558 15
(.183) (.167) (.207)
Yr. of conveyor belt 71,3 12 71,9 18 69.5 15
3.) (2.4) (5.0)
Age 18.6%* 14 9.4 21 7.8 15
(15.2) (4.2) (4.8)
Wage & fringe benefit
rate 2,9 14 1.1 21 1.0 15
(6.1) (.2) (.4)
Exports/total sales (1) 2,2k 14 .3 21 .7 15
(2.3) o)) (2.6)
Dett/value of machinery .986% 14 .683 21 $354kk 14
(.474) (.426) (.178)
2 sales for cash 17.1 14 18.8 21 60, 2% 5
(21.6) (18.8) (35.8)
X purchases for cash 16,7 14 5.8 21 6.7 15
(32.5) 9.2) (10.5)
Discount for cash sales 9.0 i4 9.4 21 10.8 15
(3.7) (2.5) (2.6)
Raw material purchases/
total sales (2) «349 14 «302 21 J4BIRX 15
(.163) (.089) (.268)
Education of prod.
manager 3.8 12 3.5 15 2,5%% 6
. (1.3) (1.2) (.55)
Age of prod. manager 35.0 13 34.8 15 38,2 6
(5.4) (8.7) (3.4)
Experience of director 15.0 14 15.4 21 14.6 15
(8.8) (8.6) (8.4)
Personal info. sources/
sales (2) .0003* 14 .0009 21 +0069%% 15
(.0000) (.001) (.008)
Other info. sources.
sales (2) .0007* 14 0015 21 0072%% 15
(.001) (,001) (.008)
No. fairs/sales (2) .0020 14 .0028 20 2 0119%% 15
(.001) (.002) (.000)
Use of forcign
machinery «50 14 29 21 0.0%* 15
1= yes (.52) (+46) (0.0)



Table 4
Wage Differentials in the Shoe Industry

G Il - @b L, - 6,
Matched pair v,)[(). - w - (w —
of firms 1’S*L ‘L L’S 1L 1’s L'L
1 ~-.154 -.096
2 -.105 .070
3 -.012 .510
4 "'0152 0250
5 -0040 —.260
6 -.042 -,017
7 -.335 .285
8 -0071 c408
9 "0131 "06[08
10 -.053 .010
11 -0056 0247
12 035 «246
13 -.120 267
14 -0081 -0235
15 -0081‘ .268
16 -.061 ' .098
17 , .038 578
18 -.011 428
19 -.074 .158
20 -,050 .. 248
21 -.059 279
22 2.084 =1.942
23 "'-009 0368
2‘. 0915 -0427
25 -.004 -.117
Average(standard .055 .040
deviation) (.472) (.506)
Average, excluding =.064%* .256%*
#22,24 (standard (.084) (.181)
Deviation)

*xSignificantly different from zero at the 52 level.
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Table 5

Mean Differences by Size Groups: Cotton Spinning1

Large No. of Medium No, of Small No. of
Variable Firms observations Firms observations Firms observations
Kilo of yarn produced 496,164%* 10 124,278 12 36,148%% 8
(338,706) (51,066) (12,719)
Value of cotton yarn (1) ‘7,216%% 10 2,179 11 349%% 4
(6,534) (1,157) (140)
Value of cotton varn (2) 7,679%* 10 2,452 12 631 %% 8
(4,813) (1,597) (420)
Value of all sales 11,128%%* 10 4,365 12 1,246%% 7
(6,066) (2,462) (1,443)
No. prod. employees 580%* 9 239 13 94k 8
(319) (148) (53)
Total employment 646%* 9 261 13 115%% 8
(300) (157) (53)
Kilo-watt hours consumed 10,384%* 9 2,048 13 383%* 7
(6,818) (2,591) (276)
No. spindles 46,594%% 10 16,032 15 3,917%* 9
(23,557) (0,634) (2,214)
Book value capital &
reserves 75,545%% 10 26,248 13 11,971% 8
(25,152) (16,614) (15,149)
Kilos of cotton consumed 430%% 10 129 11 36%% 9
(327; (33) (14)
Value rav materials 7,622% 8 1,340 8 928 6
(8,187) (706) (1, 346)
Value added 4,724 9 1,449 12 183%% 7
(3,494) (1,441) (74)
Profits 3,642%% 9 859 12 29%% 7
(2,978) (1,348) (116)
Profit/spindle .071 9 «054 12 .022 7
(.056) (.072) (.036)
Profits/KWH ' 45.4 8 31.7 11 .151 5
(125.5) (100.5) (.272)
Profits/book value
capital .018 7 .064 10 .028 6
(.048) (.082) (.048)
Spindles/all emplcyees 86.7 9 161.9 13 34.1 8
(37.7) (362.4) (10.1)
KWH/all employees 17.0 8 8.7 12 4,2% 6
(15.3) (8.1) (2.7)
Book value capital/
all emp. 138.1 9 238.1 12 109.6 7
(50.7) (490,5) (88,2)
Spindles/sales 4,681 10 3.926 12 5.818 7
(1.936) (2.051) (5.412)
Equity capital/sales 7.591 10 6.125 12 13,888%% 7
(2.652) (3.691) (10.506)
KWH/sales 1.009 9 597 12 .889 5
(.911) (.957) (.798)

#Significantly different from the mean for medium firms at the 107 level,
**Sipnificantly different from the mean for medium firms at the 57 level.

1Standard deviations are in parentheses.
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Table 5: (continued)
Large No. of Medium No. of Small No. of
Variable Firms observations Firms observations Firms observati

Administrative emp./
prod. emp.

Kilos output/carding
machine

Efficiency
Age

Years of Ulster
installation

Wage & fringe benefit
rate

Exports/total sales
Debt/spindles

Debt /KWH

Debt/book value capital
Discount for cash sales

Raw material purchases/
total sales

Cotton use/kilos output
Education of prod. manager

Experience in industry of
prod. manager

Age of manager

Personal info. sources/
sales

Other info. sources/
sales

«159
(.162)

11.9%*
(4.202)
o771
(.219)
37.1
(18.3)

9.9
(7.7)

.1.81
(.46)
1.165
(1.328)
2,242
(2.031)
838.9
(2327.1)
1.142
(.627)
4.286
(.777)

803

(1.051)

.001

(.000)
4.40

(.84)

13.7 ¢
(10.4)
41.5

(13.0)

»0000
(.000)

+ 0001 **

(.000)

10

10

10

10

10

10

10
10

10
10

10

10

«121
(.106)

18.4
(6.31)
.731
(.291)
33.2
(8.1)

5.6
(6.3)

2.78
(2.34)
1,415
(2.102)
1.593
(1.194)
'356.8
(1025.4)
1.017
(.640)
4.769
(1.422)

417
(.287)
.001
(.000)

4.45
(.69)

17.1
(11.4)
44,2
(8.7)

.0001
(.000)

«0000
(.001)

13

14

13

15

13
12
10
10
15

15

11

15

15

13

12

12

«335
(.527)

12,143%%
(8.552)
oh46%
(.338)
25,5%%
(24.6)

o O%%
(2. 7)

1,67
(.64)
< 040%*
(.107)
1,472
(1.109)
8.272
(1.765)
«947
(.675)
6.333%%
(2.327)

.879
(.955)
.001
(.000)
4,14
(1.36)

22,6

(16.8)
43.1
(19.0)

.0008%
(.001)

.0018
(.002; .



Table 6

Wage Differentials in the Cotton Spinning Industry

Matched pair L1 Li Li
of firms W[, - G (W), - W1
1 -.880 877
2 -.259 1.080
3 -.095 .856
4 «043 . 766
5 <220 1.150
6 -.012 .588
7 -.210 .158
8 237 .218
9 -1.613 .783
10 . -.363 - 459
11 -1.847 .787
12 «220 -.330
13 -1.298 -.083
14 -.523 -1.400
Average - 456%% W 357%

(Standard deviation) (.693)

| *Significantly different from zero at the 10% level.

*%Significantly different from zero at the 5% level.

(.720)



CHAPTER THREE 47.

A Neo-Classical Model of Si..: Differences Among Firmsl

o S—

In a simp: : model of a competit’se economy, all firms producing the
same commodity should look alike., Specifically, when firms are under
competitive pressure, they will not only produce with the least costly
methods, but will choose that level of production which will maximize
profits. In addition, if all firms face the same factor and product
prices, they will select identical producticn methods and scales of
production. The only exception would occur in & case of constant returns
to scale. If there are neither scale advantages nor disadvantages, a
firm's choice of production level is indeterminate but also irrelevant.
The only differences observed among firms would, in that case, be one of
scale., Techniques of production, profit rates and everything else would

remain the same.

The real world appears very different. Even firms in the same
industrial sector do not look at all alike. Some are large; some are
small. Some are capital intensive; some are labor intensive. Some appear
modern and efficient; some appear traditional and inefficient. Some have
access to capital; some do not. Perhaps some pay relatively high wages;
others pay relatively low wages. The list could grow longer. Many people
have noted these differences, emphasizing one or another of the phenomena.

We could respond to this wealth of empirical information by trying
to characterize types of firms, shying away from a theoretical discussion

of firm behavior. That is, we could describe the techniques used by large

1
The first part of this chapter is based on work with John Fei.
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and small firms, their access to banks and government financing, their
sources of information and contacts, their market positions, etc. In this
vein, we could even go so far as to argue that the obscrved differences
among firms are not explainable by the usual economists' method:., that
there are "economic men" and "engineering men", "profit maximizers" and
"gatisficers", "efficient" and "inefficient" managers.

Instead, we have constructed a model based on fairly standard assump-
tions about firm behavior. Our procedure is to construct an optimizing
model incorporating several stylized facts. In a separate section to this
chapter, Cardwell has tried to test the implications of the model with firm
survey data. If the empirical tests are unable to reject the null hypothesecs
derived from the model, then perhaps fairly standard assumptions about
economic rationality adequately describe the interfirm differences we
observe. Perhaps we do not need to enter into "non-traditionally" economic
explanations about managerial behavior to explain the intrasectoral dis-
parities. Alternatively, if we are able to reject the null hypotheses
derived from the model, some more complicated model must be substituted.
‘The revised model might recognize production inefficiencies and non-

optimizing behavior among firms.

The Stylized Facts

Underlying our whole discussion is the notion of a describable set

of technological alternatives. We assume that there exists some best way,
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given the state of scientific and enginecering knowledge, to transform

factors of production into output. In addition, we assume that these
production techniques are known to all potential producers. For simplicity,
we assume only two homogencous factors, capital K and labor L, producing a
homogeneous output Q: Q = f(K, L). We will work with & production

function that is continuous and differentiable. The first and second
derivatives are listed in Table 1. Finally, we assume that the product puice
is fixed rclative to other product prices. The real wage, therefore, can

be denominated in physical terms, We can ignore ary impact that sectoral
output expansion might have on the product price.

o of the stylized facts we have isolated and arc incorporating
as parameters to e estimated in the model refer to characteristics of
this production function. Two refer to market phenomenon. These latter
two, we incorporate explicitely as ~ssumptions of the model.

Large firms appear to use different techniques of production from
those used by cuall firms., We will characterize these purcly technological
differences in two ways. First, the greater the scale of production--measured
either in terms of output, capital stock or labor employed--the greater the
capital intensity of production. This phenomenon is sugpested by numerous

engincering studics and can be summarized in the following way: Specializa-

tion {8 impossible at low levels of production. A human being using
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simpie tools and equipment is more adaptable than a machine and can
perforn the required diverse operations. For a large enough production
run, however, specialized machines can he built to substitute for the
laborer embodying many skills, It is worth emphasizing that these scale
related differences in capital intensity exist for any given relative
factor prices faced by the firm, Even when paying the same wages and
interest charges, a large firm will produce with a more mechanized
technique than will a small firm,

The second technological characteristic refers to scale economies.
There is a long tradition of writers including Adam Smith and Karl Marx,
which has hypothesized the existence of scale economies. More recently,
engincering data suggest that large firms are able to operate with lower
unit costs of production, or higher ouf, ut per unit of factor services.
Some of these economies might be machine related: For example, special-
ized equipment associated with a large output run is inherently more
productive than general purpose machines operating a batch proccss; as
volume increases, surface arca and costs increase less than proportionately.
Other economies might be related to stocks: Inventories and cash reserves
need not increase proportionately with production and transactions. Some
economics allow large firms to increase capacity ulilization when plant
and cquipment have different minimum scales. Some scale advantages, such
as those related to commercialization, risk, contacts and information,
operate at the firm rather than the plant lavel, and are beyond the scope

of a simple characterization of the technological production function,
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To the extent that scale economies are significant, it might appear
as if large firms are more efficient than small firms. Total factor productivity
will be higher. Note that efficiency here is entirely due to scale
advartages and not to maﬁagetial or workers' organization and capabilities,
except in so far as managerial capability is related to the scale of
production. Small firms combine the resources at hand in such a way as to
maximize output. They simply have fewer resources. One consequence of the
stylized fact of scale economies, therefore, could be the appearance of
gnefficient firms, without any misallocation of resources at the firm level.

The two remaining stylized facts relate to factor markets and the
firm's behavior in thesc markets. Unlike many writers, we do not assume
that large firms pay higher wages than small firms, especially since the
smallest firms in our samples have a minimum of ten employees. What is
oftén taken to be a higher wage scale is perhaps simply a higher average
wage due to a different skill mix.2 Moreover, we assume that employers
can freely hire and fire workers, so that each worker earas its marginal
product.3 This behavioral assumption is extremecly important in allowing
us to derive testable and refutable hypotheses.

The final stylized fact that we emphasize has several possible
interpretations. In one form or another, this stylized fact will be
used to explain the coexistence of large and small firms over a long period

of time.

zThete is some evidence that this assumption is not warranted. In the sample

of Brazilian textile firms, the higher average skill level in small firms
more than offsets the lower wage in each occupational class, resulting in a
higher average wage overall. In the shoe industry, the small firms' higher
skill level partially offsets their lower average wage in each occupational
class. See above, Chapter 2.

3This assumption might be more applicable in countries like Brazil and

Taiwan than in countries with stronger lasbor unions.
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Firms use different amounts of capital. On one interpretation,
the diffarences are due to imperfect capital markets. Some firms have
access to credit; others invest out of their own, limited savings. An
alternative explanation for the differences in capital stock could be
through machine durability and technological change. Over time, the most
profitable volume of capital has risen. Perhaps the real wage has not
risen significantly, so that the older firms, given their smaller capital
stocks, are still maximizing short-run profits with the marginal product
of labor equal to the real wage. Or perhaps, firms are able to optimally ad-
just employment as wages have changed over time. Capital becomes partly "clay"
once it is in place, preventing the older firms from installing the more
profitable, more expensive equipment; but firms are still able to adjust
employment such that labor's marginal product alwaye equals the real wage.
with durability and a situation where the older vintages still cover
their variable costs, different vintages will coexist.,
We will represent these capital market imperfections by fixing,

ex ante, the stock of capital that each firm has at its disposal, rather

than its interest cost.

The Model

The industry operates with full knowledge of a production function
given in (1), where output Q is homogencous and
(1) Q= f(K,L).
is produced by homogeneous capital K and labor L. The first and second
derivatives, obeying the usual signs, are written in Table 1. Each firm

has at its disposal a fixed amount of capital, given by (2).
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(2) K, =K,
Firms maximize profits by hiring labor up to the point where labor's
marginal product equals the real wage, as in (3).
(3 £ = V.

Equations (2) and (3) embody the two market related stylized facts;
The two technological stylized facts will be incorporated as parameters to

be estimated, and are defined in (4) and (5), where (4) expresses the

property of

IR K dk K
® —x L "& k" "k
f_L+f
(5) 1. Q Kl( =g

¢apital intensity and (5) that of scale eéonomies.

Graphically the model can be presented in Figure 1. The upper
part of the figure inéorporates the technological hypothesis of increasing
capital intensity with increasing size of the capital stock. The lower half
shows short-run profit maximization: For any volume of capital, the
firm employs labor up the point where labor's marginal product equals the
fixed real wage.

We want to characterize the behavior of a firm operating with
these technological and market constraints and, in particular, to characterize
the effect of changing scale. For instance, when will we observe capital
intensity to rise with scale, holding the real wagé constant and equal to
labor's marginal product? And under what conditions will labor and capital
productivity increase with scale? If both labor and capital productivity'
can rise, then large firms might appear more efficient than small firms,
even when each firm is internally efficient. We can also ask what happens,
as the capital stock increases, to income distribution, measured by labor's

ghare *L and the internal rate of return to capital.
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Table 2 summarizes a number of the elasticities between capital
and other variables, assuming that the real wage is always equal to the
marginal product of labor, and taking the capital stock as exogenous.
Clearly, the output and émploymené elasticities are positive in the normal
case where labor and capital are complements in production (fLK >0) and
where there isdiminishing marginal product of labor (fLL < 0).

The impact on capital intensity k of an increase in the capital
stock depends on the strength of capital-labor complementarity. We can
say that the technology exhibits relatively weak complementarity (RW&)
if the elasticity defined in (4) 1is positive, such that capital

€
intensity rises with scale, or K < 1. This relationship can be

explained as follows: As scale tﬁcreases through an increase in the avail-
able capital stock, labor's marginal product rises due to factor comple-
mentarity. Since the real wage is fixed, however, employers hire more
labor. If there is RWC, the percentage increasé in employment, which is
required to bring labor's marginal product back into line with its real
wage, is less than the percentage increase in capital. Therefore, capital
intensity rises with the scale.

The principle observable phenomena associated with scale economies
are capital and labor productivities and the internal rate of return. For
the first two, one would expect factor productivities to increase when
there are scale economies, or when the output elasticities sum to more
than one--unless offset by diminishing returns to a single factor. Equations

2.4 and 2.5 in Table 2 show the relations between scale, diminishing mar-

ginal productivity, and factor complementarity.



55.

Clearly, the greater the scale economies, the more likely both labor and
capital productivity are to increase with scale. RWC, such that there is
capital decpening, tends to increase labor productivity but decrease that
of capital.

The effect of scale on the three income distribution variables--
labor's share, the internal rate of return, and capital's shgre—-is given
in equations 2.6, 2.7 and 2.8, The first, varisble, the elasticity of )
output with respect to.labor, is proportional to the inverse of labor's
average‘productivity, since its marginal product is fixed. Therefore,
n¢iF s - "(Q/L)K.As for the second, the Internal rate of return to capital
clearly rises with scale when there are scale economies. Equivalently,
as long as the marginal product of capital exceeds the internal rate of
yreturn, the latter will incgease with scale. As a result, capital's
ghare I%-will also increase with scale, unless the complementarity between
capital and labor is sufficiently strong to result in a large increase
in the labor-capital ratio.

Using the assumptions of short-run profit maximization and integrated
labor marketé across firms of different sizes, it has been possible to
1imit the teclnological information which is needed to trace the behavior
of several important variables. The equations listed in Table 2 can be

slightly recast into a form where the elasticities are functions of only

three technological paramet:ers-—-——'S ’ ¢L and ¢K' Of particular interest are

L
the elasticities relating to factor productivity and factor returns.
: €
We can solve for the various combinations of ¢ ., ¢, and 1K
. L' 'K €L

which result in a given value of the elasticities fbr labor and capital
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productivity, the internal rate of return and capital's share. That is,

for each of the equations 2.4, 2.5, 2.7 and 2.8 we can derive isoelasticity
frontiers as functions of the three technological parameters, This is done
in Table 3 and Figures 2 and 3, where we illustrate the isoelasticity frontier

€
as functions of ¢L and ¢K’ for given values of X .

£, .
LL
In (¢L, ¢K) space, a set of parallel straight lines with slope of ~1

gives the combination of ;utput elasticities ¢L and ¢K associated with a
specific scale coefficient s. In particular, the line representing

the case of no gcale economies or diseconomies is indicated, passing
through the points (0,1) and (1,0).

The zero isoelasticity lines for cach variable are also drawn in
Figure 2. When there are neither scale economies nor diseconomies, there
is no tendency for the internal rate of return to vary with the firm's
capital stock. The zero isoelasticity line nr,K’ thercfore, coincides
with the line for no scale economles. The set of isoelasticity lines for
e K is that set of lines rotating through the point (1,0), with positive
elasticities associated with the more negatively sloped lines.

Whether labor productivity increases with the capital stock‘fastet
than capital productivity depends on relative factor complemantarity, If
there is relatively weak complementarity, such that capital intensity
rises with scale and ;if < 1, labor productivity will increase faster than
that of capital for any combination of (¢L, ¢K). The reverse is true if there
is relatively strong complementarity and a tendency for labor intensity to
increase. In (¢L, ¢K) space, the 1soe1asticity frontiers for labor and
capital prbductivity are parallel and separated by an absolute distance of

€
|1 - -Ekh | along the ¢, axls. To the Northeast of the zero isoclasticity

LL
line, productivity increases. To the Southwest, productivity decreases.
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Figure 2 shows isoelasticity lines for positive and negative elasticity

values.
The isoelasticity lines for capital's share of output are also indicated
in Figure 2. For a constant share E%, the isoelasticity line coincides (except

for a segment along the vertical axis) with the zero np K line. This result
14

is obvious, since a constant labor productivity implies a constant labor
share when there is a fixed real wage , and therefore, a constant share for
capital. Representative positive and negative isoelasticity lines are

drawn in Figure 2, Wherever n K is positive and therefore n , negative,

p' ¢L"

nn,K will also be positive.

Figure 3 combines the zero isoelasticity lines for threce cases of

€Lk

‘L

and where there is no ;eﬁdency for the capital-labor ratio to change. If

--where tliere is relatively strong and relatively weak complementarity,

the production function were homogeneous, the three cases would correspond
to increasing returns, decreasing returns and constant returns to scale.
The figure shows those ranges in values for the technological parameters

@L, ¢K and ELE which are consistent with increasing or decreasing factor

productivities and return to capital.

Equations 2.4 - 2.8 can be estimated, to determine the implicit
‘Lx
“LL
values of the capital stock. Statistical tests can then be applied to

technological coefficients, assuming ¢L' ¢K and are fixed for all

these estimates. The statistical tests will allow us to reject or not

reject the model developed here as a characterization of firm behavior.
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Testing for Scale Economies in Two Industrial Sectors of Brazil

The purpose of the second half of this chapter is to test the model
presented above., The model assumes that there exists a well known set of
technological alternatives open to firms operating in a particular sector.
This set can be represented by a production function. Firms maximize
profits in the short-run, employing workers up to the point where their
marginal product equals the real wage. There are institutional con-
straints, however,--either due to credit rationing or long-lived equipment--
which result in size differences, and therefore technological differences,
among firms,

The first half of this chapter derived several estimable relations
between factor productivities, the internal rate of return and the firm's
capital stock. From the relationships between these potentially observable
variables, we can derive technological parameters representing scale
economies and relative factor complementarity.

The following section briefly describes the data source used to
estimate the technological parameters and states some general hypotheses
about differences expected across industries and countries. Then, tech-
nological parameters measuring scale economies and factor complementarity
are derived from relationships predicted by the model. The conclusion
remarks on the usefulness of the model in explaining firm behavior and
the technological differences observed. In particular, the differences
in efficiency and factor productivity are not accounted for by the tech-
nological parameters estimated. The statistical estimates of firm
behavior predicted by the model are not significant. Apparently, short-run
profit maximization in an integrated labor market but imperfect capital

market is not a satisfactory representation of the behavior of firms.
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The Data

The model as it has been formulated requires data at the firm level
on the technological processes in use and on the factor returns. It would
be useful to have data for several industries with different technoloéical
and market characteristics. Tor instance , the implications of the model
could be tested both for an industry that, based on secondary sources has
technological scale economies and one that does not. In addition the model
could be tested for an industry that operates in an apparently competitive

environment as well as in a more protected, monopolistic setting.

The assumptions can also be investigated independently of the logical
implications of the model. That is, we can ask whether firms of different
gsizes do, in fact, pay the same wage rate for equivalent skills. Even if
firms do not hire workers up to the point where laber's marginal product
equals the real wage, eqpal wage rates suggest mobility and a competitive

jabor market on the supply side. Institutional constraints such as unions

and labor legislation could be explicitly investigated. Effective constraints,
however, should show up in wage differentials for similar occupational skill
categories. Wage patterns are investigated in an earlier chapter.

Credit rationing can also be investigated directly, though no
direct evidence on capital market imperfections will be given here.
Interest rate differentials and debt-equity ratios across size classes
of firms have been presented.

The data used for testing this model come from the survey of firms

carried out in Brazil for the shoe and cotton spinning industries. Additional
tests will be carried out at a later date using data from the shoe industry

in Colombia and the brick industry in Colombia and Taiwan.
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This choice of industries and countries allows a morc interesting
test of the model than would be possible with aggregate data or with data
from only one industry in one country. Gencralizations about technology
are suspect vhen based uﬁcn estimates of aggregate production functions.
The particular nature and combinations of processes and subprocesses with-
in a single industry cannot easily be compared with those of another industry.
While some concepts, such as scalc economies and mechanization, are
genaalizable, the particular form and source of scale economies and/or
mechanization has many industry-specific characteristics. Machining or
assembly operations might be similar from industry to industry, but there
are still many non-transferable operations. Thus, it is useful to test
the model with data from several industries.

Of the industries that we have selected, we expect some to exhibit
more scale economies than others: perhlaps shoes, less than cotton spinning
(above a minimum scale), less than bricks. We also expect differences in
the non-homotheticity of the production function, and in the strength of
factor complementarity. Here, casual observation suggests that shoes and
bricks might exhibit relatively weak complementarity compared with cotton
spinning.

The availability of data in several countries is useful to highlight
the role of different market conditions. While Brazil might have a more
competitive labor market than Colombia-~-and therefore, be closer to the
assumptions of the model--it might have less competition in product and
capital markets. In addition, Brazil's recent encouragement of exports is
quite different from Taiwan's policy of export substitution. In Brazil,
export promotion has been carried out with the same policy tools and with a

similar impact on warket protection as its earlicr import substitution.
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Taiwan's export substitution, on the other hand, has incorporated a tendency
towards more competition in all markets and prices nearer their economic
shadow values.

In a comparison of Brazil and Colombia, therefore, we might
expect the model's labor market assumptions to be more nearly approximated
in Brazil. Both Brazil and Taiwan might satisfy the competitive labor
market hypothesis., The coexistence in Taiwan of large and small firms,
earning different profits, cannot be explained by capital market imperfections,
as it can in Brazil. Perhaps only in industries with long-lived machines
or rapld technological progress will there be significant size dispersion in
Taiwan.

What is important is not only our particular a priori expectations
country by country and industry by industry, but whether statistically
significant estimates of the technological parameters can be obtained. If
not, then the assumptioﬁs of the model must be rejected. Either the assump-
tlon of a known production function with technological parameters the same
for all size classes of firms, or the assumption of short-run profit maximi-
zation in a competitive labor market must be rejected.

Estimating Scale Economies and Factor Complementarity

Equations 2.4, 2.5 and 2.7 can be used to estimate the technological

Cry
parameters ¢L’¢K and Ekh as functions of the observable elasticities

LL
and N g The transformed equations that were actually estimated
14

ﬂp’Kn “d.y\
and the parameter cstimates associated with each are given in Tables 4a and 4b.
The parameters derived from ordinary least squares estimates are quite

unstable, from equation to equation, and far from the hypothetical values,

even significantly of the wrong sign.
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This approach, based upon a neo-classical production function with
profit maximization in a perfect labor market appears to be totally un-
successful. The difficulties could lie, in part, in the quality of the
data. But other simpler tests presented below do seem to make some economic
gense. Therefore, the senseless results obtained here cannot be entirely
accounted for by data quality. Other explanations, more fundamental to the
model, must be important: The production function parameters, ¢L’ ¢K and
eLK/eLL are not constant across scales; firms do not all operate with the
same technological choices; firms are not technologically efficient; firms
do not all maximize profits etc. Before confronting these problems
directly, it might be useful to test some standard forms of production

functions, which still make many of the assumptions of this neo-classical

model.
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Production Elasticities, using (3), a given real wage
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Table 3

Isoelasticity Functions
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Estimates of ¢L’ ¢K and EI-"\- :
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Estimates of ¢I, ¢k and‘fkg ¢ Cotton Spinning
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Figure 2
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Figure 3
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CHAPTER FOUR 1.

Other Production Functions:

Cobb-Douglas and CES Production Function Estimates of Scale Elasticity

I have estimated Cobb-Douglas and CES production functions to see
whether estimates of standard neoclassical production functions will be
more successful than our earlier model which imposed constraints related
to the financial and labor markets., As in the model outlined earlier,
the estimates of the Cobb-Douglass (cD) and CES functions assume that
each firm is operated efficiently. Any such estimation assumes that all
firms operate with the same production function. Even when firms operate
in different markets and, therefore, choose different scales and techniques,
the underlying technological relations are the same. The survey used to
test the various specifications does not have enough observations to sub-
divide the data by size class, directly testing for differences in production
functions.

While the technological specifications arc more explicit in this
section, there are fewer assumptions about the nature of the factor markets.
One form of the CES estimation does, however, assume competitive markets
and profit maximization. The goal of this chapter is not only to estimate
the industrial production functions and to compare one specification with

another, but to study the nature of scale economies. Several forms of both
the CD and the CES functions have been estimated in order to understand the
gources of scale economies or diseconomies. I have tried to distinguish
economies based upon production advantages from those based upon product or

input uarketing advantages.
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Several forms of functions were estimated, using different defini-
tions of output and of capital. The results were systematically "better"
using electricity consumption rather than a measure of the capital stock
in the case of shoes, and the number of spindles installed rather than
the book value of capital, in the case of spinning. In each case, that is,
a physical input--whether a flow or a stock--appeared to have fewer measure-
ment errors and to perform clearly better. Only the results based upon
KWil's of electricity consumption or spindles are presented in Tables 1 and
2, It is possible--and this should be borne in mind in interpreting the
results below--that there are economies of scale in the use of machinery,
but not in the consumption of electricity. The choice of electricity con-
sumption as the capital proxy in the shoe industry, therefore, might be
blased against any finding of scale economies.

Output was measured as value added, as gross sales, and as a physical
quantity. In the case of shoes, physical quantity equals the number of
pairs produced and in the case of cotton spinning, kilos of yarn.

Starting with the CD, I will briefly discuss the functions estimated.
The CD specifications are given in (la) and (1b).

(1a) 1n XolL =InA+alnL+blnK/L+clnRM/L+u

(1b) In X1/L =InA+alnL+blnK/L+u
vhere, Yo is a measure of either physical output or sales,

X, is a measure of physical output, sales or value udded,

L 4is the number of people cmployed,

K is a measure of capital (kilo-watt hours of electricity
consumed in the case of shoes or spindles in spinning),

RM is the physical consumption of cotton im the case of spinning
and the valuc of raw materials used in the case of shoes,

u is an error term.
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The coefficients "b" and "c" are respectively the output elasticities
vith respect to capital and raw materials; "a" 15 the estimated difference
between the sum of the output elasticities and one, or the degree of

homogeneity minus one:
b= ax, /3K (K/X;)
c = aX /3RM (RM/X,)

If raw material use is proportional to output, then value added and
final output can both be represented by a CD production function (or a
CES function). If this assumption were valid, in b;th a physical and a
value sense, then the variable coefficients in (1b) would be identical for
all three measures of output. Alternatively, the assumption can be checked
by comparing the results of (la) with those of (1b). The two specifications
have incompatible representations of raw material usage. If raw material
use 18 a constant proportion of output, the output elasticity "c" should
approximate one.

For each equation (la) and (1b), several forms have been estimated.
Both the value of output and physical output are used as dependent variables
in (1a). In addition, value added is a dependent variable in (1b). A
comparison of the results obtained from the value anZ quantity of output
equations should indicate whether there are scale rconomies in product
marketing. The value measure of output allows for, but does not distinguish,

scale cconomies or diseconomies in product isarketing as well in the physical
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production process. A comparison of the value added and the value of
output equations can show whether there are gains due to cheap sources of
rav materials. This last equation confounds scale economies in production,
in marketing and in the factor market.

Table 1 gives the CD estimates for both industries. Several conclu-
sions can be drawn from these results., Firct, the assumption that cotton
consumption is a fixed percentage of output is better than the alternative
specification of CD. When raw materials are entered in CD form, the output
elasticity is approximately one and the estimate of capital share beccomes
unstable, insignificant and unreasonable. Obviously, there is great multi-
collinearity between the kilos of cotton input and kilos of yarn output,

The choice between a fixed coefficient and CD specification for raw materials,
in the case of shoes, is not so clear cut. Since raw materials are iné¢luded
as a value, the physical relation between input and output is not so clear.
The capital shares are quite stable and statistically significant. Simi-
larly, the scale elasticities are unaffected by the choice of specification
(1a) or (1b).

The main interest here is to estimate the value and sources of scale
economies. In both industries, the physical output equations show substan-
tial diseconcmies of scale, more so for shoes than for textiles. The
estimated difference between industries could be due, in part, to the choice
of capital proxy: Large firms might have some advantage through the use of
large scale capital equipment, but no savings in energy use relative to
spaller firms--and even a substitution of electricity for other sources of
energy. The choice of kilo watt hours of electricity consumed must result

in an underestimation of physical scale economics in the shoe industry.
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If value of output is used as the dependent variable, the estimate
of scale economies increases to nearly unity in the case of shoes and
over .90 in textiles. Apparently, sales increase faster than physical
output and than factor use. Even 1f large firms produce a higher quality
product, they do this without proportionate increases in factor use.

Finally, the valuc added equations show still greater scale elasticities,
this time greater than one for both industries, but not significantly so. If
the results are reliable, large firms must have some advantages in the
purchase of raw materials,

In addition to the scale elasticity, the CES functions estimated can
be used to study the elasticity of substitution between capital and labor.,
Variants can be used to test for non-homotheticity of the function. The
CES and related functions estimated are presentcd in Tables 2a and 2b.

First, to dispose of the elasticity of substitution. Whether the Kmenta
expansion oi the form based upon competitive rarket profit maximization
16 used, the elasticity is highly unstable, going from negative values, to
valuer less than unity, to values greater than unity. It is not surprising
that the estimates should be so poor, since 0o is a second order estimate in
the Kmenta spacification and based upon competitive market behavior in the
other case.

The scale clasticitics follow a pattern and cven absclute magnitudes
very similar to the CD equations. That discussion nced not be repeated,

Variants on Kmenta's expansion of the CES function or om the competitive
profit maximization form can be used to test for non-homotheticity. 7The

latter gives very poor results and is not reproduced here. Ite results
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would be consistent with numerous interpretations, such as non-profit
maximization, unitary/non-unitary scale elasticity, or homothetic/non-
homothetic production function., The results of the former are presented

in Tables 2a and 2b, If production did in fact take place according to a
homothetic CES function, then the coefficients of the varfables (In K)z.

(1n L)2 and (-1/2 In K In L) would all equal the coefifcient of (In K/L)2 in
the basic CES forw. Iu three out of nine tests only, were the coefficients
of the non-homothetic equatione in the shoe industry sipnificantly different
from those of the homothetic form. Five out of nine of the coefficicents

in textiles were significantly different. Wihille the cevidence fs mixed,

it could he a mistake to assume a homothetic production technology.

The results from the production function estimations are intended to
be sugpestive and to raise certain questions. The first conclusion that
appears to be quite general concerns scale economies. Scale ecenomies
have traditionally been discussed in the context of physical production
capabilities. The evidence presented here, however, ruggests that market g
both factor and product market--advantages might be more important in the
shoe and cotton spinning industries. The second tentative conclusion con-
cerns the coexistence of firms in spite of the presence of scale economies
and the mixed results on honotheticity., Firms cannot all operate in the
same markets, since we observe disparitics among them, The disparities
might include diffcrential knowledge of prodiction techniques, different
underlying production functions, and more damaging rtill, different inceairrs
to produce efficiently. Any onc of these possibilities would invalidate pra-

duction function estimation in the traditionnl senne, The eatimates obl pinu?
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uight susmarize an ewpirical relation bdetwesn output and input in tha

scctors obsarved, without isplying any underlying technological relations.



Table 1

Estimates of Cobh-Doupglas Production Functions:
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Variablesn
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Estimates of CES and Non-liomothetic Production Functions:

Independent
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Table 2a
Shoes*®
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Table 2b
Estimates of CES and Non-Homothetic Production Functions:
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CHAPTER FIVE 8l1.

The Determination and Characterization of Ffficient Pir-aI

Much attention in the literature of economic development has gone to
the problem of the misallocation of resources and its effect both on labor
absorption/unemployment and on aggregate production. Writers in this area
have noted that in developing countries, firms of very different sizes and
techniques coexist. Some firms are large, others small; some are
modern and capital intensive, others nor: traditional and labor intensive.
That is, some appear to use "appropriate” technology while others dd not.
From thesc observations, many coriclude that the market diftortiona nceded
to account for this coexistence should be reduced. Fagtor and product prices

reflecting the economic scarcity would result in a more “appropriate”

choice of product and process, and therefore diminish uncmployment and

increasce output. 3

This discussion of interfirm differences and misallocation of
resources could take place within a standard neoclassical framework. Each
firm night operate with technical efficiency, minimizing costs given the
prevailing factor prices,and even maximize profits in choosing the scale
of output, given rclative.priccs and credit restrictions. The ecxplanation
for the observed differences would include the firm's operating in separate
product or factor markets; durability of equipment, and lagped adjustment
to changing market conditions; durnbility cf equipment and technical change
among equipment suppliers.

It 1s likely, however, .that the standard ncoclassical explanationg-~

even the more complicated cnes involving the time structure of the capital

1! want to thank Jawes N. Boles for making available his computer algorithm
used in this chapter.
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stock--do not tell the wvhole story. An attempt to test a particular neo-
classical model of short-run profit maximizing firms with exogenous
capital stock was not very successful.1 The theoretical implications

of the model were not borne out by survey data on Brazilian shoe and
cotton spinning firms. The primary effect of reducing distortions and
increasing competition might not be to shift from onc technically
efficient production point to another more socially desirable one. And
the increase in the value of output might be significantly larger than

is generally attributed to a reallocation of resourcec used technically
efficiently in a micro sense.

Market distortions are frequently devices for market protection.
Segmented product and factor markets protect firms operating in one market
from those operating in another: Large firms are separated and protected
from small; exporters from nen-exporters; high quality product from mass
market producers; onc region from another etc. Protcction diminishes the
number of competitors and allows firms to produce incfficiently, even in
the micro sense.,

The increase in output due to more efficient production might be
substantially larger than that due to resource reallccotion, That is,
X-inefficiency, might be empirically much more important than allocative
fnefficiency in its offect on productivity.

The impact on labor absorption is lens clear. Much of the standard
neoclassical literature assumes that there cxist efficient labor-intensive
production technigues. In that case, factor prices more closely approximating

shadow prices should decrease unemployment in a long run equilibrium, But,

#Sce Chapter 3 of this monograph, "Testing for Scalc Economies in Two
Industrinl Sectors of Brazil."
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there are two complications. First, there might not exist efficient labor-
intensive techniques. Those labor-intensive techniques actually observed
might survive only in a protected market. Second, there might be an
intertemporal problem of evaluating employment generation in the present
versus unemployment in the future, or vice versa. It could be that the
forced incrcase in competition (when protection is eliminated) will lead
to an increase in output among the relatively more efficient firms and a
decrease among the less cfficient. There might be no change in production
techniques for any given firm in the short run. In the long rum, with
machinery depreciation and new investment, processes might change. Even
1f the most profitable enterprises in the long run should employ labor-
intensive methods of production, the most efficicnt firms in the short run
cc11d be relatively wechanized. Or the reverse could be the case.

A complete answer to any empirical question about the long-run
efficicnt and profitable choice of technique would involve information
on blue prints and engincering know-how. The greater the variety of production
methods observed, however, the more likely the set of observed techniques
is to include those which are technologically efficient.

The short-run cffect of climinating distortions and protection might
be predicted from survey data. Detailed information on individual firms
can be used to measure relative efficiency. A mcasure of the degree of
efficiency can then be related to a firw's scale, capital intcusity, in-
novativeness, cntrepreneurial skills and background etc. The goal of this
chapter 1s to first wmeasure, at the firm level, thz technical efficiency

of a sample of Braziliun shoc and cotton spinning firms. Then, an attempt
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ie made to characterize the relative efficiency of these firms. An
estimate of the increase in output that could be obtained from the
existing factors of production is included.

A Measure of Ffficiency

The sense in which a firm's "efficiengy" level will be used hiere is
purely technological. The firm's production process is efficient if there
is no way in which it could (1) increase its output with its existing
factors of production and (2) increase its output per unit of factor con-
gumed by changing its scale of production, maintaining factor proportions
constant. Efficient firms are equivalent to those operating along a unit
isoquant frontier. Considering only the first point (1) made above, both
large and small firms might be efficient: Neither group is able to increase
output with its existing factors of production. The entreprencur--managers
and workers are cach doing the best possible job in the given plant. But
in another sensc, including the second point (2), the large firms might
be more efficient. 1If therc are fncreasing returns to scale, larger firms
can take advantage of the returas to seale and should make up the observed
unit-output effiniency envelope. In this case, the managers have chosen a
size of plant which miéht allow them to reap scale cconomies. The empirical
measurc uscd here includes both aspects of efficicency.

The two-factor case is illustrated in Figure 1, which shows inefficient
firms using more of one or both factors to produce output level Q than do

the efficient firms, or a lincar combination of the efficient firms.
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M. J. Farrell (1957, 1952) developed the theory and an algorithm for
measuring productive efficiency. Boles (1971) extended the empirical
methodology. The basic version of the algorithm determines thosec firms
which are on the unit-isoquant envelope, standardirzing output and factor
use as 1f there were constant returns to scale. The algorithm calculates
for each firm the factor (1 + 0) by which output could be expanded 1if

factors were used efficiently, but in the given proportions. The measure

th
t

firm, Et lies between zero and one, with efficient firms in the sample

i8 actually presented the inverse of this factor: F -1~%5-. for the t
t

having a value of one.

There are three implicit assumptions in this measure of efficiency
that are worth discussing herc. First, the measure is based upon a sample
of existing firms and not an idealized set., The actual sample might not
include any firms that are technologically efficient., The measure calculated,
therefore, is one of relative efficiency among existing firms, Second,
while the basic version of the algorithm does not allow for scale economies,
to the extent that therc are scale economics or diseconomics, the large or
the small firms will lie on the frontier. There is another version of the
algorithm that directly takes into account the degree of scale economies or
discconomies. Third, the measurc assumes that all factors of production
are used with the some degree of efficiency. The farther a unit production
point is from the frontier along a ray through the origen, the lower the
measure E. Figure 2 illustrates a case where thkis proportionality assump-
tion might be false. For example, 1f workers are always employed up to

the point where their marginal productivity equals their wage--they are
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hired and fired as desired--but capital might be used at less then full
capacity. then the mcasure of efficiency should look at capital use
rather than bo’h capital and labor. The degree of efficiency could be
defined as the inverse of the distance along the capital usage axis to the
isoquant frontiers. Figure 2 shows a casc where two firms have identical
degrees of efficicncy according to the Farrell mcasure, but firm (1) is
relatively inefficient compared with firm (2) if the only underemployed
resource is capital,

In addition to these problems of interpretation, there are several
difficultics in implementing the algorithm, Whilc the program can handle
up to 39 factors of production, the actual number in a particular production
process might be much larger. Alternatively, the larger the number of
factors specificd, the greater the numher of firms that appear efficient
since all substitutability among factore is precluded. Errors in data,
whether simple mistakes or unidentified variations in quality, can signi-
ficantly affect the solution., Simple mistakes in accounting are magnificd
vhen factors are specified in detail, allowing fever possibilitics for
compensating errors, But aggregating factors of production without allowing
for real quality variation or when there is less than perfect substitutability
can also create biases.

Two simple checks can be made in implementing the Farrell efficiency
program in order to limit the data errors. First, the program can be run a
second time, climinating the firms that appeared to be efficient on the

original run. (Patricio Mcller followed this procedure.) The effect here
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is to eliminate outliers, even vhen real, in ovder to see 1{f the reraining
firms keep their efficiency ranking and a gsimilarly shaped isoquant. Second,

various input measures can be used, vith their respective efficiency measures

and rankings compared.

Firm Profitability

Relatively efficient firms might not be relatively profitable, or
vice versa. Whereas the notion of efficiency used above was purely
technological and depcended only on factor inputs and the scale of production,
profitability depends both on product and factor prices. A nco-classical

profit maximizing firm, whether or not it is operating in a perfectly

competitive market, will minimize costs for any given output choice. 1f
there is some market protection, however, a firm might not be forced to
maximize profits or to operate on the isoquant efficiency frontier.

There might not be, then, any relation between relative profitability

and efficiency. Figure 3a shows two firms producing the same level of

output at points P1 and PZ' They are equally profitable, since they are
operating in the same product and factor markets, and pay the same factor
costs., Firm (1), however, is more efficient according to the Farrell

measure than firm (2). A slightly different situation is illustrated in
Figure 3b. Again the firms operate in the same product and factor markets,
and produce the same level of output. But here, their efficlency levels,

as defined by their feasible output exponsion with fixed factors are identical
while firm (1) pays lower factor costs and is more profitable than firm (2).

A third kind of situation is possible. If markets are segmented, two firms

operating efficiently or even maximizing profits in their separate markets



might earn different profits. It would be only by chance that two firms
operating in separate factor markets would make the same profits, as
illustrated for firms (1) and (2) in Figure 3c, but not for firm (3).

In each of the threc illustrated cases, there is no relation between
efficiency and profitability. The lack of correspondence is due to pro-
tection, lack of compectition and segmented markets,

Estimating Firm Efficiency

The Farrell algorithm has heen run on the survey data from both the
shoe and the cotton spinning industries. In each industry, the alporithm
was run for at least threc different choices of factors of production and,
in some cases, after eliminating the firms that appeared to be efficient
in the first test.

Output, in both industries, wos measured by the value of total sales.
The factors of production included th. value of raw materianl purchases in
the case of shoes and the quantity of cotton consumed in the case of cotton
spinning. Capital was measured variously as electricity consumption, or
the book value cof machinery in the shoe industry, and electricity or the
number of machines (or spindles) by several plant divisions in the spinning
industry. Labor was sometimes the aggregate nusher of production workers
and sometimes partly disagpregated by plant division or by manual/machine
operators. The precise specifications are given In Teble 1, the Spearman
rank correlations between the efficiency measures in Table 2 and the
potential percentage increase in sales for the relevant srample of firms
in Table 3.

The correlation cocfficicnts are in all but one case significant at

the 102 level. Even with substantial changes in the specification of the
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factors of production or after eliminating the firms on the efficiency
frontier, the rank orderings stay fairly constant,

The percentage increase in output that would be possible 1if factors
verc used cfficiently 15 an even stronger test of the consistency of the
ind2x. The output potential takes into account the level of the index
rather than the rank, The cbsolute measure of inefficicncy suggests that
the shoce industry is less efficicnt than the cotton spinning industry. This
conclusion might be surprising if shoes are thought of as an important
manufacturing export and if the ECLA criticisms of Brazil's textile in-
dustry are recalled. 7he shoe industry, however, has been growing rapidly
with, until recently, a growing demand for its output such that . n in-
efficient firms can survive. Moreover, only a srmall percentage of the
shoe {irms export. The others produce for a quite scgrmented domestdc
market.

This conclusion might be questioned, Tt is possible that the estimate
of potential increase in output in the shoe industry is an overestimate.
The degree of factor disagpgregation wight bias the results. For example,
textile experinents one and two, which are based upe. quite disaggregated
capital and, in the latter, disapgregated labor data, indicate firms to be
relatively efficient. When, however, a more aggrepate measure of capital--
electricity consumption--is substituted for the number of machincs in cack
division, as in experiment thrce, the estimated potential increase in output
is substantially larger. Perhaps, then, the estimated potential increasc
in output is large in the shoe industry because of the use of aggregated

factors of production. For instance, the only difference bctween shoe
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experiments one and two lies in a slight diaggregation of the labor
force. The experiment with a greater labor force breakdown shows
firms to be more efficient. But experiment three, on the other hi.s,

has even more detailed labor categories and reoverts to the coneltgips &f

greater incfficiency., There 28 not a simple one-to-onc corresp Miavay j
between degree of disagpregation and estimate of inefficiency. Hitgvwni,
it is inappropriate to disagprepate factors which are close raeb it vy 4
Therefore, it is not obvious that the disaggregated fastor ey i2aiizing i
arc always preferable.
The conclusion that the shoe industry is relatiely owfiimipid »7
could attain a substantially larger increcase in output tha# 4L fpud e
industry is probably warranted. llow large an increase is _@ilias Foj
either industry. Whether the potential increase 4s 377 ¢ W%, G4 s b
that firms in both shocs and spinning operate substantd <riy fwles il
maximum efficiency. 7The lack of competition that permir{ fatilisitars
firws to survive might well result in greater social -vatie Qhursidi syeins
utilization of resources at the firm loavel than throy§! wphxitanssal o
recsources at a macro level.
Characterizing Firm Efficicncy and Profitabilit-
Firms of diffeoring ./Ciciency levels can be % ®igadfalseea 33 tag 4804
their Farrell dndices on firm variables, such ag oo apl 2iewes) i w3 o
Table & presents the results of such regresai,ise [id bekty jiab dhon fd b ;

cotton spinning industries. The results are rwd ©wry smiaiaiiie, Yayadiygiis
in thu case of shocs., None of its repressicd Puailelbala @iy Rt ireinty

different from zero at the five percent 240, 54 Ml dyeflen haldydon
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however, both the level of sales and the productivity of the carding
machines are significant. Large firms spp2ar to be technologically more
efficient than sﬁall firms, as do firms that achieve a high hourly
productivity of the cards. The high productivity could be the result of
a relatively intense use of labor. The capital-labor measure used--
spindles per total number of ewployees--, however, is insignificant but
of the expected sign, perhaps because of multicollinearity.

While none of the coefficients in the shoe regression are significant,
the industry shows some tendencies similar to those in spinning: large,
relatively labor intensive firms preducing in large production runs (less
down time on machines) tend to be more efficient.

Do the differences in efficiency level correspond to profitability
differences? A second sét of regressions in Table 5 shows the velation
between the rate of profit as a dependent variable and selected technological,
informational and market characteristics of firms as independent variables.
Again, the results are not very strong, this time especially in the case of
the textile industry. In no case is there a significant, positive asso-
ciation between effi?iency and profitsbility. In fact, the ceteris paribus
aegociation is generally negative, but insignificant. The only significant
variable is exports as a percent of sales for the shoe industry. Surprisingly,
the larger exporters tend to be less profitable. Perhaps the rapid growth in
the industry, especially in the export market, has allowed inefficient firms
to survive and even to grow. Alternativelj, there might be problems with
interpreting cross-section data. The exporters might not appear to be

very profitable in the short run, either because they are expanding into
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new markets or because they have not yet had time to adjust to a down~
swing in United States shoe imports.

No other variable coefficient is significantly different from zero
at the five percent level, but their signs are worth noting. In both
industries, large firms with high machinery productivity or long production
run tend to be profitable. The more profitable shoe firms, ceteris paribus,
are labor intensive and young while they are capital intensive and old in
textiles. If only variables having to do with sources of information or
managerial background are included in addition to the efficiency index,
the quality of the equations is even poorer.

The equationsas specified do not very successfully "explain" either
efficiency or profitability, in spite of a few suggestive findings that
large and perhaps labor intensive firms might be more efficient and that
exporters are not necessarily more profitable. There could be several
reasons for the weakness of these equations: the quality of the data, a
misspecification of the form of the equation, a misspecification of the
variables in the equation, or a basic lack of association between efficiency/
profitability and the technological-financial-informational variables con-
sidered. Rather than try to separate out each of these explanations and,
if necessary, reformulate the regression model, I have chosen to study
efficiency or profitability differences among firms using another method.
In a later chapter, I apply multivariate discriminant analysis to firms
grouped according to their size, efficiency or profitability in an attempt

to characterize the separate groups.
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To conclude, regression analysis has not proved to be very useful in
characterizing the significant differences among firms with respect to
efficiency or profitability. This negative result should not, however,
overshadow the apparent importance of the efficiency differences. X~
inefficiency appears to be considerably larger than most traditional
estimates of inefficiency due to misallocation of resources at a macro-
economic -level, Output in the shoe and cotton épinning industries could

be increased by up to 85Z if resources~-most likely capital-- were fully

utilized at the firm level,
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Table 1

Farrell Efficiency Experiments: Variables Used

~ Textiles

Experiment 1: Value of sales on kilos of cotton consumed, number of openers and
scutchers, number of carding machines, number of draw frames,
number of roving machines, number of spindles, number of production
workers, ‘

Experiment 2: Value of sales on kilos of cotton consumed, number of openers
and scutchers, number workers in opening room, number of carding
machines, number of card operators, number of draw frames, number
of draw frame operators, number of roving machines, number of roving
machine operators, number of spindles, number of spinning frame
operators. :

Experiment 3: Value of sales on kilos of cotton consumed, kilo watt hours of
electricity, number of production workers.

Shoes

.

Experiment 1: Value of sales on raw material purchases, kilo watt hours of electricity,
number of production workers.

Experiment 2: Value of sales on raw material purchases, kilo watt hours of electricity,
number of workers in lasting, number of other production workers.

Experiment 3: Value of sales on raw material purchases, kilowatt hours of electricity,
number of workers in manual lasting, number of workers in mechanical
lasting, number of other production workers.

Experiment 4: Value of sales on raw material purchases, book value of machinery,
number of production workers.



Experiment
.Textiles

1

Shoes

1'

2!
3
4
4!

1The primed (') experiments are identical to the unprime
firms which were efficient in the unprimed experiments were omitted.

Farrell Effi

1
o 90k
L98**%

J43%

1'

J90% % 98Kk

1

Textiles
2

.38

Table 2

ciency Experiments:

43%

.38

95.

Rank Order Correlations
Between Efficiency Indexesl

1
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0 90**

.31

o 10%%

Shoes
1! 2 20 3
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1
1 o 76%% [ 35%
.o 16%% 1
+35% 1
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primed experiments were run because of the small number of observatiomns.
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Significantly different from zero at the 17 level.

*
Significantly different from zero at the 5% level,
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95%% ]

d experiments except that those
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Farrell Efficiency Experiments:
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Table 4

Characteristics of Efficient Firmsl
(Efficiency index of first experiments as depende

Independent Shoes
Variables
Cap—h
Sales .220 x 10
(.750)
Capital/Labor | -.901 x 107
(.569)
Age -.110 x 10”2
(.322)
Administrative emp./Labor -.122
(.339)
Exports/sales -.117 x 10'-1
(.768)
Production run J243 x T
(1.118)
Productivity of cards
Constant 580
R? 11
No. of observations 32

1 t - statistics in parentheses.
Variables defined below.

nt variable)

Corton Seinnine

324 x 107
(3.264)

-.251 x 1072
(1.54)

.161 x 1072
(.533)

.145
(.315)

2190 x 10"2
(.032)

193 x 1072
(2.349)

.285
.60

22

97.



Characteristics of Profitable Firms

Independent
Variable
-5
Sales .100 x 10
(1.04)
Capital/ -6
Labor -,519 x 10
(.10)
Age ~.127 x 1073
(1.34)
Admin, L/ -3
Labor -,722 x 10
(.06)
Exports/ -2
sales -,150 x 10
(3.00)
Prod. run .738 x 1070
(1.03)
Productivity
of cards
Efficiency
Personal info./
sales
Other info./
sales
Age of manager
Education of
manager
Constant «645 x 10-2
R .36
No. of

observations 32

1

Table 5

Shoes

J113 x 107
(1.15)

-.103 x 10~
(.20)
-.133 x 10~
(1.18)

-.141 x 10
(:128)

-.157 x 10~
(3.08)

.875 x 10~
(1.19)

564 x 10°2

(.85)

972 x 102

38

32

t - statistics in parentheses

5

5

3

2

2

6

-.834 x 10
(.11)

.139 x 1072

(.04)
--303
(1.000)

.556 x 10
(.27)

2104 x 10~
(.87)

.925 x 20~%

.09

32

3

4

2

1

96.

Cotton Spinning

192 x 107

(.83)

116 x 1073

(.30)
645 x 1073
(.92)

-.152
(1.42)

~.489 x 1072

(.33)

.156 x 10
(.82)

.150 x 1071

.19

22

344 x 1070
(.11)
.236 x 1073
(.57)
567 x 1073
(.79)
~.159
(1.46)
-.498 x 10”2
(.34)
625 x 1073
(.28)
487 x 107 —.547 x 1072
(.80) (.11)
~24.117
(1.18)
-70641
(.77)
.109 x 1073
(.11)
-.114 x 1071
(.86)
11 x 1072 L109
.22 .18
122

. 22



Varigble

Sales

Capital/Labor

Age

hdministrative emp/

Labor

Exports/sales
Production run

Productivity of
cards

Profit rate

Efficiency

Personal info./
sales

Other info/sales

Age of manager

Education of
manager

99.

Definition of Variables for Tables 4 and 5

Definition

Value of all sales in Cr $1000, both industries;

KWH electricity consumer/total employment, in shoes;
No. of spindles installed/total employment, in spinning;

No. of years since plant installation, both industries;

Administrative personnel/production personnel, in shoesj
Administrative personnel/total employment, in spinning;

Value of exports/sales, both industries;

No. of pairs of shoes produced/model, in shoes;

No. kilos produced per hour, per carding machine, in spinning;

Profits/KWH electricity consumed, in shoes;
Profits/spindles installed, in spinning;

Efficiency index from first Farrell experiment, both industries;
Experience of other firms very important as a source of information
for new machinery purchases/sales, both industries;

More formal sources of information, such as journals and suppliers'
representatives andfairs, very important for new machinery purchases/

sales, both industries;

Age of production manager, both industries;

Education of production manager, both industries;
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Figure 3
The Relation Between Efficiency and Profitability

Figure 3a
Same Profitability; Different
Efficiency

Figure 3b
Same Efficiency; Different Profitability
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Figure 3c
Same Efficiency; Same or Differc
L Profitability
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Characterization of Firms in Different Size, Efficiency and Profitability
Groups: Multiple Discriminant Analysis '

Introductory Discussion

An earlier chapter in this monograph suggested that scale economies
might not be purely technological but instead might also include advantages
based on the marketing and financial operations of the firm. ISimpie esti~
mates of two factor Cobb-Douglas production functions indicate greater
scale elasticities when the dependent variable is the value of output or
value added than when it is a physical quantity., In the case of the
function estimated in value terms, scale economies could he derived from
611gopolistic marketing advantages which increase the value of output.
Similarly, cheap capital could decrease production costs below a competitive
borrower's. When the production function is estimated with value added,
firms having access to cheaper sources of materials produce greater value
added from the same physical primary inputs. So long as product market
oligopoly or factor market price advantages increase with scale of production,
the industry will exhibit financial and market-based scale economies.,

The goal of this chapter is to characterize in more detail firms in
different size, efficiency or profitability groups, with special emphasis on
dist’nguishing technological from financial aspects. The earlier analysis
based on production functions required fairly rigid assumptions. Production
function estimates typically assume continuous changes among firms as a
function of scale. Whether the function is estimated in physical or value
terms, there is supposedly a continuum of firms, some larger than others and
some more capital-intensive. All firms are assumed to be technologically

efficient, If this is so, a production function may capture the essential

differences.



Perhaps, however, technological differences are significant in
distinguishing the small from the medium and large firms, but not in
'distinguishing the large from the medium firms. Within the shoe industry,
fbr instance, the minimum efficient scale of production might be reached

by the medium size plant.

The differences between the large and medium—smail firms, moreover,
might best be characterized by marketing and financial market positions.
The large firms (as distinguished from large plant) might have non-
technological advantages: They have access to public and commercial bank
credit; they can buy in large quantities at lower average prices; they
can afford specialists in international marketing and maintain contacts
in government offices; they can send representatives to national and
international trade fairs etc. What distinguishes the large firms from
the others might have little to do with the efficient running of theéir
plants, but a great deal to do with their sources of information, con-
tacts, credit and market facilities.

These scale advantages of large firms are partly due to the
nature of being large. Large firms can spread risk, can afford special-
ists, can channel information from one branch to another. But partly,
these advantages are man-made. Greater access to subsidized credit
can only partly be attributed to lower risks and greater collateral.
Government contacts are based on social patterns as well as non-dis-
criminatory availability of public services. To the extent that mar-
keting and financial characteristics are important in distinguishing
large from medium firms, changes in governmenﬁ policy might limit these
differences.

If technological differences separate the small firms from the

others, and financial and marketing differences separate the large



firms, it would be a mistake to assume that all firms operate with the
game technological information and a misspecification to force all firms
onto the same continuous production function.

The approach taken in this chapter is to characterize groups of firms
. defined by their size, efficiency or profitability., In particular, I will
test the following hypotheses: The first hypothesis is that firﬁs can be
clustered, and that the differences within the group are less significant
than the differences among the groups., I will define three "representative"
types of firms, whether measured by size, efficiency or profitability; I
will then test whether these types are statistically distinguishable. If
all firms otcrated in the same competitive markets with constant returns to
scale technology, the hypothesis of these clusters would be rejected.
Similarly, it would be rejected if the differences among firms were conti-
nuous, such that any choice of clusters would be arbitrary.

The second hypothesié ig that the multidimensional differences among
firms can, to a large extent, be summarized in two dimensions. Third, the
two dimensional representation of differences among firms can be character-
ized as technological and marketing/fiﬁancial differences. Perhaps the
smallest and the least profitable firms differ from the larger and more
profitable ones along the.technological dimension. Perhaps the largest and
the most profitable firms can be distinguished from the smaller and less
profitable ones along the marketing/financial aimensions. Tinally, these
two dimensions can be related to the 1a;ger number of variables describing
{ndividual firm behavior. Of the original variables characterizing firms,

those such as efficiency, capital intensity and share of non-production
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labor etc. are important in defining the technological dimengion. The
debt-equity ratio, share of exports in total sales, access to foreign
contacts etc. define the financiZEYmatketing dimension.

The statistical tool used iﬁ this part of the monograph is nultiple
Tdiscriminant analysis. iach firm can be represented by a vector of character-
iptics, including technological, financial, marketing and informétional
variables. The question here is whether it is possible to reduce the multi-
dimensional representation of firms into a two-dimensional representation,
~ based upon linear combinations of the many firm characteristics. If the
hypotheses presented here are upheld, one of the dimensions could be inier-
preted as technological. The other dimension would represent the financial,
marketing and informational differences among firms,

Figure 1 illustr:tes the kind of represeﬁt;tion that might come out of
a multiple discriminant analysis.

First of all, the qéﬁple of firms is divided into three groups: small,
medium and large firms, Second, each of these sirms can be described precisely
by a large vector oi variables but might be characterized quite well by two
11ne§r discriminant functions of these variables. 'The first function might
| be primarily a linear combination of the technological variables and the
second, a linear combination of marketing and financial variables. Figﬁre 1
has on its axes the value of these two linear functioms. Third, the small
firms might be more like each other in terms of the discriminant function
values than they are like either the medium or large firms, Similar state-
ments can be made for medium and large firms. Fourth, in the case illustrated
here, small firms are significantly different from medium and large firms in
terms of the discriminant funétion which 18 being interpretéd as a technolo-

gical function. They are also significantly different from large firms in
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terms of the function interpreted as representing the financial and
marketing position of the firms, but not different from medium firms
along this axis. Large firms differ significantly from medium firms
only along the financial and marketing axis. The representative firm in
" each group, having average characteristic values, 1s illustrated with a
circle.

The role of the original firm characteristics can be studied by
writing out the linear discriminant functions, with the largest coefficients
indicating the relative importance of the standardized variables. Alternative-
ly, we could superimpose onto Figure 1 a vector for each characteristic,
pointing toward that cluster of firms with a relatively large and significant
average value associated with that particular characteristic.1 These
vectors would indicate, for instance, which group of firms is relatively
capital intensive when the difference in intensity is significant. Such a
procedure is illustrated in Figure 2, but will not be developed below, because
of the small number of groups being studied.

A technical discussion of multiple discriminant analysis (MDA) can be

found in C. R. Rao's Advanced Statistical Methods in Biometric Research, or

W. W. Ccoley and P. R. Lohnes', Multivariate Data Analysis, and will not be

repeated here.

MDA is well suited for the problem discussed here. It provides tests
of significance for the a priori placement of firms with multiple characteris-
tics into several groups and derives the reduced number of orthogonal
dimensions along which these groups differ significantly. It determines

those characteristics of firms which enter (perhaps significantly) into

1(Seg D.C.0. Alves, unpublished Ph.D. thesis, Yale University, 1976.)
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the discriminant functions and which describe a large part of the difference

in average characteristics across the groups of firms.

For the analysis to be valid and to obtain discrimiﬁant functions which
are linear combinations of the discriminating variables, it 1s necessary
to assume that these variables have a multivariate normal distribution with
equal variance-covariance matrices in every group. The results, however,
appear to be fairly robust and not very sensitive to these assumptions.

Formulating the Discriminant Analysis Tests

Discriminant analyse: were run for two Brazilian industries separately,
fo test whether firms with many characteristics can be sensibly grouped into
several size, efficiency or profitability categories. For each criterion,
the firms were divided into three groups. We can then ask whether the
groups differ along one or two dimensions, and try to characterize these
dimensions according to the significance and relative importance of the
discriminating variables entering into the functions. Finally, the discrimi-
nant functions can be used to classify all firms, whether previously classified
or unclassified, into that group which it is most similar to. The percentage
of firms correctly classified is a final check on the reliability of the
whole prdéedure.

In addition to the Braziiian shoe and cotton spinning industries, 1
have looked at the Colombian shoe industry. Two sets of tests using the
Colombian data -- one categorizing firms by size and the other by technology
types -- will not be discussed here. The results will be available in a
separate paper.

The Brazilian firms in each industry were classified into three size
groups, using the same classification scheme as described earlier, in

Chapter Two.
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In the case of the efficiency criterion, an index was created, similar
to that created for the size of firm. Firms were ranked according to the
efficiency levels derived from several Farrell experiments. Firms that ranked
consistently in all experiments among the lowest 33% were classified as least
efficient. Those ranked consistently among the middle 33% were classified
as medium efficient, etc. Where the rankings were not consistent from one
experiment to another, the firms was classified according to my best judgement.
The rankings for the individual experiments and the group classification are
given in Tables 3 and 4.

Firms were also classified into high, middle and low profitability groups
according to the level of profits as a percentage of kilowatt hours of
electricity consumed in the case of the shoe industry, and the number of
spindles installed for textiles. The a prioriclassification is given in
Table 5.

The analysis was based on a set of n firm characteristics. In the
first stage, this set was limited to technological variables. 1In the second
stage, only informational-financial-commercial variables were used as dis-
‘criminators. In the third, the technologicai variables as well as the
additional informational-financial-commercial variables were included.

Tables 1 and 2 give the complete list of variables used. The technological
variables selected for the shoe industry are: capital/output, capital/total
employment, non-production employment/prodﬁbtion employment, age of the plant,
average length of production run, a dummy variable for the use of foreign
machinery, and the year in which the firm installed an automatic conveyor
belt. Sometimes the firm's efficiency level and volume of sales were also

included. The marketing-financial variables are: the number of years of
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experience the production manager has had in the industry, the production
manager's level of education, the percentage of sales for cash, the percentage
of purchases for cash, the percentage discount that would be given if the
sales were paid in cash rather than on sixty days credit, the number of

_ types of personal sources of information that has been very important for
the purchase of machinery relative to total sales, the number of formal
sources of information that has been very important for the purchase of
machinery relative to total sales, the number of fairs visited relative to
total sales, debt/equity, and exports/total sales. The variables selected
for the textile industry are similar, except that the average productivity
of a carding machine replaces the length of production rum, the number of
spindles replaces the sales volume, and there are no variables for the use
of foreign machinery or the percentages of sales and purchases for cash.
Instead, the physical cotton use and the value of cotton use as a percent
of output or sales ére included.

The division between technological and financial-commercial variables
is somewhat arbitrary. Clearly, the technological choices a firm makes will
depend on the firm's financial standing and market opportunities. If,
however, there is limited factor substitutability, or limited efficient
processes, firms will differ more with respect to the financial, marketing
and informational variables than they will with respect to pure technological
process variables. In particular, the technological variables might be
important in distinguishing small from medium and large firms, if the small
firms have not reached the minimum efficient scale of production, but be
relatively unimportant in distinguishing the large firms from the medium,

which might use quite similar processes. If differences in factor prices and
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access to financing, however, are the caﬁses of technological differences
observed, the correlation of the discriminating variables might result in
only a few or none of the variables entering the discriminant function
significantly.

Aside from the theoretical interconnections between technological and
financial variables, there are sometimes simple definitional ambiguities.

An example of a variable whose classification is ambiguous is the age
‘of the firm. Age could represent the machinery vintage, the firm's experience
and some notion of learning by doing, or the extent of a firm's contacts, etc.
Even if it turns out,ktherefore, that the age of the firm is a variable that
discriminates well among the groups, the interpretation is not absolutely
clear. I have tentatively called "age" a technological variable.

A second example of an ambiguous variable is the year of installation
of a new process. Surely the production process or system of control
changes, and therefore the year of installation could be called a technological
variable. But, the process of diffusion requires 1nformati$n. This ambiguity
becomes moot if the minimum firm scale associated with information networks
is the same as that associated with the technological requirements of the
new process. Again, I have tentatively classified the year of installation
as a technological variable.

There are five general aspects of the discriminant araiyvsis results
that I will discuss, starting with the shoe industry. The first section
presents the variables used in the discriminant analysis and covers the mean
differences across size, efficiency or profitability groups of firm character-

istics. The second discusses the significance of the discriminant functions
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based upon technological variables, informational and market variables or
both. The third graphs the centroids of each function. The fourth con-
siders the variables entering the discriminant functions and attempts to
characterize those functions. The final section gives the classification

. results, indicating how well the functions are able to predict the a priori
classifications.

A, The Shoe Industry

1. Characteristic Mean Differences

For each defining criterionof the groups -- whether size, efficiency
or profitability - three discriminant analysis experiments were made. The
first analysis used only the technological variables as discriminators,
the second used only informational-marketing variables, and the third used
all the variables.

For each analysis, the mean values by groups of the discriminating
variables were calculated. for the sample of firms used in the analysis. The
sample differed from analysis to analysis, since the number of firms without
missing observations for the discriminating variables differed. Expecially
where the sample wasﬁsmall, the mean values were sometimes unstable. In
this casé, the rank ordering of means was not always invariant for different
gets of discriminating variables. Only the rank ordering and value of
means for the largest available sample size is given in the accompanying
Tables 6 and 7. In addition to the rank ordering of the characteristic
means, those where the F ratio for the one-way analysis of variance ‘is
greater than 3.5 are indicated. The mean values are especlally suspect for
technological variébles among small shoe firms. There are only two observations.
The mean values given in Chapter Two are more reliable.

Several gencral comments can be made about the rank ordering of means.
Changes in sample size result in fewer reversals of ordering for the tech-

nological than for the financial variables. In a one-way analysis of variance
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test, the technological and financial variables have an equal number of

mean differences with F ratios greater than or equal to 3.5 for both the
efficiency and profitability classification. Even though there are more
ambiguous classifications among the financial variables in the case of the
size grouping, the financial mean differences are more likely to be signi-
ficant than the technological mean differences. In a simple one-way analysis
of variance test, therefore, technological variables appear to have a slight
edge over the financial variables in discriminating among firms of different
efficiencv or profitability. The reverse is the case for firms of different
sizes.

Before entering into a discussion of the discriminant analysis itself,
it is worth describing the characteristic differences among firms, noting
especially how the mean values and rank ordering for firm size relate to
that for efficiency and profitability.

Of the technological variables, the most conventional are the capital-
output and capital-labor ratios. Related to the capital-labor ratio are the
administrative share of total personnel (a measure of the human capital
intensity of production or of organizational hierarchy) and the use of foreign
machinery. Related to the capital-output ratio are the indexes of efficiency
and the length of production run, assuming a long production run allows a firm
to use its capital stock more efficiently.

" As in many other empirical studies, the data show the larger shoe firms
are more capital intensive (higher capital-labor ratio).1 They do not, however,
appear to use a relatively higher proportion of human capital. The small

firms have the highest share of administrative personnel. Consistant with

1Given the extremely small sample size of the small firms, only the
comparison between medium and large firms is at all meaningful.
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the large firms' capital intensity is their relatively great reliance on
foreign machinery.

These empirical findings say nothing about the economic efficiéncy of
large relative to small firms. The technically most efficient firms, how-
" ever, do appear both to be more capital intensive and to rely on foreign
machinery though by a smaller differential than with the size groupings.
Now, however, the least efficient firms have the smallest share of adminis-
trative personnel.

The association of capital intensive and modern firms with efficiency
is one that has often been noted by engineers but disputed by economists.
The dispute could lie in the concepts considered rather than the facts. It
is quite possible for the technically efficient firms to be relatively
capital intensive but the most profitable firms, in a labor abundant economy,
to ke relatively labor intensive. This is, indeed, the case here. The
most profitable shoe firms tend to be least capital intensive and use
relatively less foreign machinery, though they employ a somewhat higher
percentage of administrative personnel. There is not necessarily a corres-
pondence between efficiency in production and profitability (or social
efficiency to the extent that factor and product prices reflect shadow prices).

Production efficiency can be measured directly, as with the Farrell
1ndéx, or indirectly. The indirect estimates used here are the capital use-
output ratio and the length of production run. A low capital-output ratio
can be taken as a sign of efficient production, though it might, of éourse,
simply reflect a labor-intensive process. A firm with large average production

runs can avoid down-time on machines, lowering the ratio of fixed capital
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relative to output, though not necessarily the ratio of capital usage
(kwh) to output.

As expected and frequently observed by others, large firms have a
relatively high capital use-output ratio, associated with their high capital-
labor ratio. But, they are apparently rather efficient, both in terms of the
direct Farrell index and large production runs. If firms are ranked in terms
of efficiency rather than size, however, the most efficient firms tend to be
of middle size, with the largest average production run and the lowest
capital use-output ratio.

If competitive conditions allow iInefficient firms to survive, it is
quite possible that the most profitable will not be the most efficient firms.
It is reassuring to note, at least in the shoe industry, that the most
profitable firms also have a significantly higher average efficiency index
than either the medium or low profitability groups. They also tend to
operate with long production runs and low electricity consumption relative
to output. Their mean value of sales is in the middle range, though not very
different from the lgrger firms of medium profitability. The least profit-
able firms tend to be small in terms Gf sales.

Summarizing the discussion of techmological variables, the most efficient
and the most profitable firms tend to be of middle size. The least efficient
and least profitable tend to be small. One way to rumn either an efficient
or a profitable firm might be to operate with long production runs and
relatively little energy per unit output. It is also true that the more
efficient and profitable firms tend to be young, while the largest firms
éend to be old. While these similarities bethen efficient and profitable
firms exist, there are important differences that might help explain theA

disagreements between economists and engineers. Efficient firms tend to be



capital intensive and greater users of foreign equipment. Profitable firms
are relatively labor intensive and use relatiéely little foreign machinery.

It is also possible to compare firms' financial characteristics and
sources of information across size, efficiency and profitability groups.

While a comparison of the means of these variables is more confusing, still
certain fatterns are clear. The variables used can be classified under four
headings: sources of information, capital markets, product markets, and
managerial training.

Under the first heading, three general channels suggested in the
literaturelhave been included: personal contacts with other business managers,
more formal channels such as trade magazines, catalogues and -suppliers’
representatives; trade fairs - all taken relative to the volume of sales.

It turns out that neither the large, the efficient nor the profitable firms
rely on either personal contacts Or on fairs; even the use of the more formal
channels is quite low in all three groups. One explanation could be that
there are scale economies in the use of these informational channels.

Alternatively, the large, efficient and profitable firms might obtain
information on technological processes by other means, such as through educated
production managers, consultants and foreign travel.

'he evidence on managerial training is mixed. The largest and most
profitable firms employ exper lenced production managers. In the most efficient
firms, however, the level of experience is the iowest. I also find that the
largest and most profitable firms have managers with the most education. This
is not true of the most efficient firms. Since the rankings are not monotonic

and the mean differences are small, a simple interpretation is impossible. It
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appears, however, as if large and profitable shoe firms employ experienced
and relatively educated managers. Efficient firms do not. On the basis
of a simple comparison of means, little importance sho1ld be given to the
production manager's background. As in all this description pased upon
simple associations, no controls are imposed such as for firm size, making
the evaluation difficult.

Several items are related to the firm's position in the capital market.
The debt-equity ratio indicates the volume of credit and the discount rate
offered buyers, along with the percentage of cash purchases and sales indicate
the cost of credit. As expected, large firms have the highest debt-equity
ratio, as do the most efficient firms. The ranking of the debt-equity ratio
for the profitability groups coincides with their size ranking. From the
available data it is impossible to determine whether the differences in debt-
equity ratios observed are due to differential availability of credit or
differential demand.

If capital markets were perfect and riskless, interest rates would not
differ across groups. That is not the case here. The largest, most efficient
and most profitable firms offer their customers the lowest average discount,
reflecting their own low opportunity cost of money. The percentages of
their purchases or sales in cash is difficult to explain, since they depend
on the firm's own interest rate relative to the purchasers’ or_supplicrs'.
Large and efficient firms pay cash for a relatively large share of their
purchases, presumably reflecting an interest rate lower than their suppliers’.
The smallesg, least efficient and least profitable firms, on the other hand,

make the largest cash sales, as a reflection perhaps of their somewhat higher
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rates relative to their customers'. What appears to be a surprise is the
finding that the more profitable firms both buy and sell on credit. Possibly
they operate on opposite ends of two quite separate markets: they extend
credit to their customers who have a higher opportunity cost of money, and
receive credit from their suppliers, who might be larger tanners with lower
rates, This result is not alfogether surprising if one thinks of the
profitable firms as medium sized, and notes that they are not exporters.
They are relatively young firms, producing for the domestic market, and do
not yet have long lines of credit.

It has been repeatedly observed that large firms control most of the
exports. £t is not true, however, that the most efficient or profitable
firms are exporters. The reverse is the case.

While many of the tendencies observed in this description of firms make
sense, there has been no attempt to ask whether the groups are significantly
different one froﬁ another, or to characterize the important differences.
The remainder of the discussion of the shoe industry will focuss on the dis-
criminant analysis (D.A.) results.' I will use the D.A. to investigate tuese
other areas.

Significance of the Discriminant Analysis

Discriminant analyses were run for firms classified according to size,
efficiency and profitability. In each case, the analysis was done for three
sets of discriminating variables: those with technological propefties,
financial and informational properties and both. Since firms were divided
into three groups, two discriminant functions (D.F.) can theoretically be
derived. Table 8 gives the significant discriminant functions derived for

the shoe industry. Both functions discriminate significantly among the three
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groups when all the variables are included. In five out §f six of the
other cases, only the first function is significant at the five percent
1gve1. It can, therefore, be concluded that the differences between the
groups, whether classified according to size, efficiency or profitability,
are greater than the differences within the groups. These differences can
generally be summarized in one dimension.

Craphs of Group Centroids

Figures 3, 4, and 5 plot the D.F. centroids for each of the three
classifications. The discussion of the centroid positions will focus on
the significant discriminant functions. Even when the D.F. is significant
and the differences between groups are greater than the differences witnin
groups, the centroids might be lined up along a continuum. I will focus
on those centroids where the isolation from the others is both statistically
significant and large numerically.

When firms are grouped according to size, large firms are separated
from the medium and small firms, using technological discriminators. Small
firms are isolated when financial-informational variables are included. Nonc
of the efficiency groups are separated by a large absolute distance along
the main axis, which is nonetheless significant. The spread is fairly
continuous. The centroids of the profitability groups follow a pattern
similar to the size classification case. High profit firms are separated
from the others when the discriminating variables are technological. Low
profit firms, on the other hand, are isolated when the financial-informational
variables are used to discriminate.

Apparently, the technological cutoff when firms are classified by size or

profitability occurs between the large (high) and medium groups. The cutoff
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1ine for financial and informational characteristics separates the small
‘1ow) group from tﬁe others. While I cannot claim causality, the 1afge3t

as well as the most profitable firms are isolated from the others by the
technological discriminators. It is at the other end of the spectrum -

the small and least profitable firms - where the financial and informational
chaiacteristics discriminate most. These findings go contrary to the hypo-
theses outlined at the beginning of the chapter, éuggesting the technological
differences might be greater between small and unprofitable firms and the
others} while financial differences might distinguish the large.

Variables in the Discriminant Function

The financial—informational variables discriminate among the size
groups more significantly than do the technological variables, whether the
criterion for significant discrimination is the significance of the D.F.;
the number of discriminating variables entering significantly; or the rank
ordering of the discriminating variables in terms of their relative weights
in the D.F. Specifically the D.F. using only financial-informational
variables has a higher level of significance than does the function based
on technological variables, though the probability of either function being
obtained from a population which is not clustered into groups is very small.
. Also, in the function which includes all the variables, four of the financial-
informational variable: have "F to enter" values greater than 3.5, whereas
none of the technological variables do. Similarly, the variables with the
largest absolute except in the D.F. are financial and informational. 1In
sum, while firms can be clustered according to their size on the basis of
their technological characteristics, a clustering based on their financial

and informational characteristics is more useful.
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One can look only at the variables that enter the D.F. significantly.
It appears that the relative unimportance of trade journals etc. as a source
of informaticn for large firms, combined with their low credit costs and
large export shares are important in characterizing the differences between
large, medium and small firms, Sﬁall firms are distinguished from medium/
large firms (as seen on the graph of centroids) more by their market relations
and by their sources of information and contacts, than by their technological
processes. |

The interpretation of the analysis based upon efficiency groupings is
somewhat different. In this case, technological factors are better discrimi-
nators than the financial-informational, on all three criteria. When all
the variables are included as discriminators, those with the largest, signi-
ficant weights in the D.F.'s are the capital-output ratio, the capital-labor
fétio and the use of foreign machinery. The most efficient firms, which
the centroids graph shows are isolated along the second discriminant axis,
are characterized by low capital/output, relatively high capital intensity
and use of foreign equipment. That is, efficient firms appear to be modern.

The final analysis discriminates among firms according to their profit-
ability. Both technological and financial-informational variables are important
in distinguishing among the groups. If only techiological variables are
included, the most profitable group is isolated from the others along the
first discriminant axis. That group's relatively high efficiency index and
low capital-sales ratio distinguish it from the others. When only the
financial variables are entered, and the least profitable group is segregated,

that group's relatively great use of the formal information channels and large
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share of sales for cash are important. When all the variables are entered,
the technological discriminators are again most important in terms of their
absolute effect in the D.F. The firm's credit market position, as measured
by its interest rate, percent of purchases for cash and debt-equity ratio,
- also enters significantly, though of lesser magnitude. Like tﬁe case with
only the financial characteristics entered, however, the least profitable
group is isolated from the others.

In a standard theory of the firm, profit maximization requires techno-
logical efficiency, cost minimization and the appropriate choice of output
levels, When firms do not all operate efficiently or in the same factor and
product markets, there need be no systematic relation between profitability,
efficiency and prices. It turns out, in the shoe'industry, however, that
the most profitable group of firms tends to operate efficiently and to
charge lower interest rates when selling on credit. The least profitable
group -- which is the group most different from the others -- is relatively
inefficient technologic;lly, has a low debt-equity ratio and a moderate
interest charge. Not only does the least profitable group have the lowest
average gfficiency, but it is the smallest (though not significantly so).
Recall that the financial and informational variables best discriminate among
size groups and, in particular, isolate the smallest size from the remainder.
It appears that financial characteristics might be even more important in
discriminating among profitability groups if there were no multicollinearity.

One can note that it is the small and the least profitable but the most
efficient groups of firms that have the greatest isolation of their centroids

from the remaining groups. It is as if there is a qualitative difference in
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efficiency between the most efficient, capitalfintensive firms using

foreign machinery, and the others. But efficiency alone does not imply
profitability. The mere fact that the selected variables discriminate
significantly among size groups suggests that firms operate in different
markets and use different information networks. Profitability (or lack thereof)
requires both efficiency, favorable markets and adaptation to markets. That
small firms are most different from the others and probably operate in the
least favorable markets is reflected in the least profitable group (of small
firms) élso being substantially different. The most efficient firms are of
medium size} and the medium size firms have less access to credit and a higher
opportunity cost of capital than the largest. Profits are determined by both
efficiency and by access to credit.

Classification of Firms

The D.F.'s can be used to classify firms ex post into the size, efficiency
or profitability groups. The percentage of firms classified '"correctly",
that is, in the same group as ex ante, is a measure of the procedure's
reliability. Table 9 presents the classification tables for each of the
three groups. Between 70 and 767% of the firms were correctly classified.

B. The Cotton Spinning Industry

The methods used to study the cotton spinning industry are the same as
those used for the shoe industry. The organization of the following discussion
will also be the same.

1. Characteristic Mean Differences

As a first attempt to understand the differences that exist among the
g¥oups, I will describe the mean differences.of firm characteristics. Then
I will discuss the ability and manner in which these characteristice statis~
tically discriminate among the groups. Tables 10 and 11 present the values

and rank order of the means of the discriminating variables.
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Starting with groups selected according to size, it appears that the
small firms (with one exception only) have cither the highest or the lowest
mean value of the varlous characteristics. That is, the small firms tend
to be outliers. The medium and large firms alternate in being the opposing
outlier. Among the firms classified according to efficiency, the least
efficient again are the outliers. The most profitable, on the contrary,
tend to have either high or low mean characteristic values.

The smallest firms tend to be relatively inefficient, in terms of the
Farrell efficiency index, capital stock or capital use relative to output,
and the productivity of the carding machines. They do, however, exhibit a
slightly lower cotton-output ratio. They are relatively labor intensive
and have a relatively high share of their labor force in non-production jobs.
They tend to be young, and slow to introduce quality control devices such as
the Ulster. Their production managers have both less experience and less
education than average. And while they depend more on personal sources of
information, they use the more formal channels, such as trade journals and
machinery representatives, less. They export less than the:other groups,
and have the highest opportunity cost of monéy. Their expenditures on raw
materialé relative to sales are the highest among the three size groups,
indicating either that they use relatively high quality cotton, or that they
are unable to buy at a discount,

The least efficient firms, when firms are ordered according to the
results of several Farrell experiments, have much in common with the smallest.
This statement is péfhaps not surprising, since the smallest turn out to

have the lowest efficiency rating. The main differences are in the labor
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force structure, the background of the production manager, and the debt-
equity ratio. Unlike the smallest firms, which had the largest share of
administrative employees, the least efficient have the smallest. Perhaps
the high value for small firms is partly an artifact of data: the division

- of labor is less in small firms. The low value for technically inefficient
firms could be more substantive, indicating a lack of control and organi-
zation. The production manager's experience and education both, are in the
middle range, though the differences in education are toc small to be of any
importance. Finally, the low debt-equity ratio combined with the high
discount rate offered to customers paying cash, suggests that the inefficient
firms do not have access to capital for modernization, improvements or
entrance into riskier markets.

To a large extent, the most profitable firms are a mirror image of the
least efficient and small firms. There are, however, important differences.
First, the ways in which the mirror image is reflected. The mosit profitable
firms tend to be efficient by all criteria: the Farrell index; capital stock
and capital use relative to sales (the latter is in the middle range); cotton
usage relative to output; and output of the carding machines. They are, also,
the largest in terms of the number of spindles installed explaining their
relafive capital intensity. They export relatively a lot and have cheap and
abundant sources of debt relﬁtive to equity. But contrary to expectationms,
the mirror image is not alﬁays reflected. Like the inefficient firms, the
most profitable are relatively young, as well as slow to introduce modern
quality control equipment. Organizationally, they are not top-heavy with
administrators. Whereas the physical use of cotton per unit output is low,
the value of raw materials to sales is high, indicating perhaps a high quality

cotton.
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In summary, there is considerable similarity between the small and
inefficient firms which themselves tend to be mirror images of the most
profitable. Whereas the former tend to be labor intensive, the latter are
capital intensive. Where the former have little access to capital and high
opportunity cost of money, the latter have high debt-equity ratios and offer
jow discount rates. The former are more oriented towards the domestic market
and the latter more towards exports. The former are influenced by personal
contacts in their technology decisions and the latter are not.

There are characteristics that do not fellow this pattern, however,
and that are revealing. Neither the most profitable nor the least efficient
firms put many employees into straight administrative positions. Neither
employs highly experienced managers. Both tend to be young and to introduce
quality control slowly, perhaps because they use higher quality cotton.

From the evidence presented here, there does not appear to be a conflict
between size, efficiency and profitability. Since the correspondences are
not exact, one should nat assume that all small firms are inefficient and
unprofitable or that all profitable firms are large and relatively efficient.
More to the point, one cannot assume that all large firms are efficient and
profitable, or that in order to be profitable, a firm must be large. To be
profitable, a firm not only needs a certain level of technical efficiency,
but also access to capital at low interest rates and the opportunity to sell
in export markets. While these latter criteria might be functionally dependent
on technical efficiency and size, they can be influenced by government policy.
For instance, the technically most efficient firms are neither the largest

nor the most capital intensive. Still, the most profitable firms are. it
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could be that some firms' access to cheap capital allows them to grow and
to be capital intensive. While size is associated with efficiency, and
efficiency is associated with profitability, neither size nor efficiency
guarantees profitability. The most profitable firms are not identical
with the most efficient nor the largest. Perhaps, access to cheap capital
and subsidies associated with exports guarantees their profitability.

Significance of the Discriminant Analysis

As is the case of the shoe industry, discriminant analyses were done
for all the group classifications - size, efficiency and profitability. 1In
each case, the discriminating variables were technological alone, financial-
informational alone, or all combined. The significant D.F.'s are presented
in Table 12. At least one out of the two possible discriminant functions
derived using technological variables or all the variables together was
always significant. Only one out of six functions based on the financial-
informational variables was significant at the 5% level. The significant
function occurred for a classification of firms by their efficiency levels.

One can conclude that the differences in mean characteristics between
the groups are greater than the differences among firms within each group.
In the terms of the significance of the discriminant function, the techno-
logical variables describe the size and profitability clusters better than
do the financial-informational variables. The reverse is the case for the
efficiency clusters.

Graphs of Group Centroids

Figures 6, 7, and 8 graph'the centroids of the two discriminant functions
in each of the three classifications. The discussion will focus on the sta-

tistically significant functions.
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The graph of the centroids by size class is not very revealing. Along
the dimensions of the significant function, the medium size firms are
isolated from the others in two caces and the smallest are isolated in one
case, along the secondary axis. There was no a priori reason to expect the
medium firms to differ from the others. The separation of the smallest
firms is consistent both with my hypotheses and with the characteristic
mean differences described above.

When the firms are classified according to efficiency indexes, the
least efficient firms are isolated from the others along the principle axis,
just as they were in the study of characteristic means. This finding is
true whether technological or financial-informational variables are the
discriminators. When all the variables are included, the most efficient
group is slightly set apart.

The centroid of the least profitable group of firms is isolated in the
dimension of the second discriminant function, when technological variables
only are discriminators. When all variables are included in the analysis,
however, the most profitable group is separated. The discriminant function
sometimes separates the least profitable group centroid and sometimes the
most. The analysis of individual characteristic means separated the most
profitable group. There is not necessarily a contradictioh here, since the
D.F. is that linear combination of firm characteristics that maximizes the
diffarences between groups relative to the differences within groups.

The graphs of group centroids based on technologicél discriminators
qlone, indicate that the least efficient and phe least profitable groups
are separated from the others. In the only case, moreover, where a financial-

informational D.F. is statistically significari, the conclusion still holds.
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Only when all variables are included in the analysis do the most efficient
and most profitable firms stand out. It is as if the technological or the
financial-informational variables separately discriminate the least
efficient and least profitable firms from the others. The combined effect,
however, is to create a gap between the most efficient, the most profitable
and the remaind:r.

Variables in the Discriminant Functions

A strength of multivariate discriminant analysis is that it collapses
a many-dimensional characterization into one or ; few dimensions which will
best distinguish among observations from different groups. But this strength
is also a weakness. The many characteristics of each observation are
observable, even when their interpretation is open to question. A linear
combination of these characteristics, however, is not observable. A discri-
minant function is just such a linear combination, a weighted sum of perhaps
disparate characteristics. As a result, the function might be even more
difficult to decipher than the original characteristics. Alternatively,
the variables which are statistically significant and with large weights
might follow some obvious pattern, allowing a simple description of the
groups in terms of one or a few interpretable dimensions.

In the case of the cotton spinning industry, there is no obvious inter-
pretation §f most of the discriminant functions. In order to get a better
handle on the problem, I have focussed on these variables which have a
significant F-to-enter, which have relatively large weights in the D.F. and
whose weights also work in the direction actually observed for the group
éentroid. For instance, I have focussed on tﬂose variables with average

group values below the overall sample average, significant and large negative
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discriminant function coefficients, and positive group centroids for the
associated D.F.

The first general comment that can be made about the variables
entering the discriminant functions has already been made: In the cases of
size and profitability classification of firms, the financial-informational
variables alone do not discriminate significantly among the groups. Only
for a classification based on efficiency do these variables discriminate
significantly at the 5% level and at least as well as the technological
variables.

The hope is to go beyond these general statements and to describe size,
efficiency or profitability differences among firms with reference to the
discriminating variables. The description would be most illuminating if
the D.F.'s with all variables entered into tﬁe analysis could be interpreted
ag representing either capital intensity, scalé effects, information channels
or access to capital mapkéts, etc. That is, ideally the important variables
in any single D.F. could be classed under one rubric. When there are two
significant functions discriminating among the groups, one function might
summarize the jimportant technological differences and the other might
summarize the financial differences.

The efficiency classification is the only grouping where financial
variables appear to be important, looking at the significance of the D.F.'s.
A close analysis, however, does not bear out this suggestion. Of the varia-
bles with large and significant weights in the comprehensive D.F. for the
efficiency test, only kilowatt hours of electricity consumed relative to

sales operates in the direction predicted by the centroid values. The
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significant informational variables do not have the predicted ;ign. Even

the function with only financial-informational variables included does not
give strong support to thé importance of these variables in distinguishing
among efficiency groups. For the least efficient firms, however, it appears
that their relatively high opportunity cost of credit and high cost of raw
materials relative to sales contribute to their inefificiency. Once technolo-
gical variables are included in the analysis, however, these marketing
variables disappear and are replaced by a scale proxy. The technological
capabilities of firms, of course, are not independent of their market choieces
and access to credit.

Predictably, the size differences among firms cannot so easily be des-
cribed by technological variables, or financial variables mediated through
technology. An explanation revolving around the firm's market or informational
environment is needed to explain why firms are of different sizes, using
different techniques. The results of the discriminant analysis are less
easily summarized. Both of the comprehensive D.F.'s include scale effects
(spindlesot'sales) In the principle D.F., large firms appear to be character-
ized by their capital intensity and high debt-equity ratio. Small firms are
charactefized by their youth. In the secondary function, the production
manager's education is important in addition to scale. When only technological
variables are included in the analysis, productivity and capital intensity are
important discriminators. Apparently, access to capital (a high debt-equity
ratio) allows firms to grow, to become capital intensive and relatively
efficient. Since the small firms are significantly characterized by their

youth, their lack of access to capital could be the result of inexperience.
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This view is hard to support, howev<r, since the average age of the small
firm is over nineteen years (compared with thirty-two for the large firms).

Even though the picture is souewhat blurrier than for the efficiency
breakdown, technological differencem are important in characterizing size
groups. Unequal access to capital, \“wowever, might be an important deter-
minant of the technique chosen.

One would expect profitable firms to exhibit many of the characteristics
of efficient firms, in addition to favorable factor or product market posi-
tions. To some extent, the evidence bears out this expectation. When only
technological variables are in the analysis, efficiency measures = either
the Farrell index or the consumption of e¢lectricity per sales - are signi-
ficant discriminators. Both of these variables disappear, ﬁowever, and are
replaced by the opportunity cost of capital and s¥psTis when the non-
technological variables are included. Once again, the cost of credit to
a firm appears to substitute for the pure efficiency criteria.

Another significant variable with a large impact on the direction of
the D.F. centroid is a diffusion variable. The year a firm introduces the
Ulster quality control device can have several interpretations. Cu the one
_hand, it indicates a difference in technique among firms. Firms using high
quality raw material may do without the quality control equipment. Others.
produce for a mass market without high quality control standards. But on
the other hand, the introduction of the Ulster could reflect different mana-
gerial attitudes and different financial considerations. Firms slow to
introduce the Ulster, such as the most p;pfitable firms, could adopt a

wait-and-see attitude and%cbrrggtly resist premature modernization.
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The most profitable group of firms is large, efficient, and relatively
capital-intensive. While each of these characteristics significantly dis-
criminates among the profitability classes of firms, it would be a mistake
to conclude that all large firms, or all efficient firms or all capifal—
intensive firms will also be profitable. In addition to technological
efficiency, a firm must operate in a favorable er-rironment if it is going
vo make profits. In the case of the textile industry, for instance, the
most ¢fficient firms are not very capital-intensive. Something important
is happeniig which results in the most efficient firms being moderately labor-
intensive, aud the most profitable being capitai-intensive. Whereas the cost
of capital dues not even appear as a discriminator in‘fhe comprehensive D.F.
for the efficiency grouping, it is the most important discriminator for the
profitability analysis. It takes more than éfficiency to be profitable.

Classification of Firms

As seen in Table 13, the D.F.'s correctly classify firms between 65
and 93% of the time.

Comparison of the Two Industries

The D.F. does not unambiguously determine the causes of a firm's profit-
ability. It does, however, allow a characterization of firms by those
variables that significantly discriminate among different profitability
groups. It supports the view that firms do not all operate in the same
perfect markets, with the same efficiency or techniques of production, or
with the same responsiveness to new methods. The simplest of traditional
models would predict identical firms, or firms which are identical in all

important respects. A somewhat more complicated, but still standard, model
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would have competitive firms operating in segmented markets with different
factor costs and different market outlets. But even in this more compli-
cated model, there is no a priori prediction of which kinds of firms will
be most profitable. For instance, higher labor costs in one market could
" offset the lower cost of capital and the subsidies available to exporters.
But this study does not show a random pattern among either the shoe or the
textile firms. In both industries, firms can be classified according to
whether they have high, medium or low profit rates., Classified in this
way, the differences among firms within each group are significantly less
than the differences among the groups. The linear function of firm charac-
teristics that maximizes the differences among groups relative to the
differences within groups includes both technological and financial variables.
The form of the function and the relative importance of the discriminators
is, of course, different from one industry to another. There is no reason
to expect the same variables to appear for industries with different techno-
logical problems, different historical experience and different market
structure. What is important to note, however, is the existence of segmented
markets and the lack of competitive behavior within the submarkets. In each
industry; financial and marketing variables discriminate significantly among
the groups. The firms do not all have the same access to capital, at the
same cost, or export to the same degree. And in each case, efficiency levels
discriminate. That is, even within the segmented markets, competition does
not necessarily force firms to operate efficiently.

Perhaps the most general and most important conclusion that one can

draw from the study is the necessity of industrial studies. Each sector has
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4ts own historical background and technological problems. More specifically,
it appears that lack of competition within and between markets allows firms
of different efficiency levels and profitability to survive.

The characterization of the efficient and profitable firms across indus-
tries, however, might not be identical. In both the shoe and the cotton
spinning industries, the more profitable firms are also more efficient. These
firms fend to be large and capital-intensive in the textile industry, but
medium to large sized and labor-intensive in the shoe industry} The former
have access to credit at low interest rates and export their products; the
latter also have a low cost of capital though they do not export.

The profits discussed here are private profits, based on the firms'
stated factor costs and product prices, rather than social profitability derived
from shadow prices. I have not attempted any estimates of social profitability,
which would require very detailed measures of physical machinery and labor
gkills. Instead, I have a comparison of firms with varying levels of techno-

logical efficiency. One cannot argue that the technologically more efficient

firms are also socially more efficient. Technological efficiency, however, is

a necessary' though not sufficient condition for social efficiency. Moreover,

in a world of imperfect competition, those firms which are us;ng a socially
appropriate technique of production might not be forced to operate efficiently.
Similarly, the sample firms which appear to be relatively efficient might

not be those using tﬁe most appropriate techniques. Still, ‘% is possible
that the firms which appear to be inefficient in the sample are using out-
moded techniques and could never operate efficiently. This latter inter-

pretation gives a prime motive for characterizing firms by their current
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efficiency levels. Even if it should turn out that the most efficient
firms in the sample are not using socially efficient techniques of pro-
duction, in the short run these same firms could be producing at lower
social cost than the others.

The most efficient textile firms tend to be in the middle rank for
size, capital intensity, age, speed of diffusion, opportunity cost of
capital, and cost of raw materials relative to sales. The efficient shoe
firms are somewhat different. They are also medium size, and speed of
diffusion, but tend to be young, capital intensive, users of foreign
‘machinery, with a high debt-equity ratio and a low cost of capital. While
the shoe industry might support an engineer's love of the modern, the older
textile industry does not. But evén this picture of the modern, efficient
shoe firm is not altogether what one would expect. The most efficient shoe
firms, like the most profitable, tend not to export. They do not rely on
educated and experienced production managers or quickly introduce conveyor
belts.

The differences between the efficient and the profitablé firms is
interesting and not altogether predictable. .For the shoe industry, the
most surérising finding is the relative capital-intensity and reliance on
foreign machinery of the efficient firms but the labor-intensity and rela-
tive absence of foreign machinery among the most profitable. At least in
this sample of firms, the more capital-intensive efficient firms do not use
experienced managers while the labor-intensive profitable firms do. The
changes are not so dramatic for the textile industry, though they work in
the opposite direction. The more profitable firms are the most capital-

intensive group, with a low share of administrative personnel. The



136.

efficient firms seem to be both less capital-intensive and to rely on a
relatively larger share of adminiétrative personnel.
Conclusion

From all this discussion one conclusion is clear. It is not possible
to generalize from one industry to another. But'I will make a few summary
and often agnostic comments. Large firms are not always efficient and
profitable, nor are small firms. Firms using capital intensive production
methods are sometimes efficient, sometimes not. Exporters are not always
forced to be competitive, especially in an industry experiencing active
export promotion policies. Managerial background-experience, education
and sources of information - can be used to characterize efficiency or
profitability differences among firms, but appear to be less important than
either technological processes or access to capital.

One should be warned against assuming that 'small and labor-intensive
ig beautiful." Sometimes labor-intensive firms in the samples are profitable,
but never do they appear to be efficient. And never do the smallest firﬁs
appear to be either efficient or profitable. The contemporary hope that
encouragement of small, labor-intensive firms will simultaneouslyzimprove
social efficiency, employment and the distribution of income cannot be
supported.on the basis of this evidence. This is not to say that the hope
is wrong. It does, however, require a closer look at the institutional
surroundings. The access to capital at relatively low cost clearly increases
the observed profitability, no matter what the technological efficiency of a
firm. Government policies, and the historical pattern of growth might not
ﬁave encouraged the development of new, smallgscale techniques, or favored
the introduction of the available ones. All one can say with any certainty
is that the existing small firms do not appear to compete effectively with

the larger firms.
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Capital markets should be integrated to allow firms of different sizes
access at the same rates. Such a reform might require cooperative pooling
of risks by the smaller firms. But even integrated capital markets will
not help the smaller firms'if they are in fact less efficient. Since
this seems to be the case, the gsmaller firms will have to not only pool
their financial resources but their physical capital to take advantage of

scale economics.
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Variables Used in Discriminant Analysis: Shoes

Variable Name

KWH/sales
KWH/L

A/L

Age

Production run
Foreign machinery
Year: of belt
Efficiency
Sales
Experience
Education

Cash sales
Cash purchases %
Discount

Personal info./sales

Info./sales

Debt/equity
Exports/sales

Falrs/sales

Description

Kilo watt hours of electricity consumption per Cr $ sales
Kilo watt hours of electricity consumption per employee
Administrative employees/production employees

Years since installation of plant

Pairs of shoes produced/model

1 if the firm uses foreign machinery; O otherwise

_ Year in which firm introduced mechanical conveyor belt

Farrell efficiency index ( value = 1 if efficient, 0 if no output)
Total sales Cr $
Years of experience in industry of production manager

Education of production manager: 1 if illiterate; 2 if primary
school; 3 if junior high school; 4 if high school; 5 1f
university; 6 if graduate work

Percent of sales for cash
Percent of purchases for cash
Discount given if cash sale, 7%

1 if experience of other businessmen is very important in
selection of equipment; O otherwise ( per Cr § sales)

X Di/sales where D, = 1 if suppliers' catalogues, suppliers'

i
representatives, national fairs, international fairs, or
technicai journals is very important in selection of
equipment

Short term plus long term debt/equity capital of firm
Value of exports/sales
No. of fairs visited in 1976/sales Cr §
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Table 2

Variables Used in Discriminant Analysis: Textiles

Variéble Name

Spindles/sales
Spindles/L
A/L

Age

Prod. of card
Years of Ulster
KWH/sales
Cotton/output
Spindles
Efficiency
Experience
Education

Discount

Personal info./ sales

Info./sales

Export/sales

Value of raw materials/

sales

Debt/equity

Description

Number of spindles installed/sales Cr 5

Number of spindles/total employees

Administrative employees/total employees

Years since installation of plant

Average production in kg. per hour of carding machine
Years since installation of Ulster quality control device
Kilo watt hours of electricity consumed/sales Cr §

Kg. consumption of cotton/kg. yarn output

Number of spindles installed

Farrell efficiency index (value = 1 if efficient, 0 if no output)
Years of experience in industry of productioh manager
Education of production manager (see Table 1 for values)
Discount given if cash sale, %

1 if experience of other businessmen is very important in
selection of equipment; O otherwise (per Cr $ sales)

Number of formal information chamnels that are very important
in selection of equipment/Cr $ sales (see Table 1 for types)

Value of exports/sales

Value of raw material purchases /sales

Short term plus long term debt/equity capital of firm
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Table 3
Shoes: Efficiency Ranks from Farrell Experiments and APriori Classification¥

Firm A Priori Efficiency Farrell Experiment

Group 1 2
1 Low 5 5 5 3
2 Medium 3 4
3 L 5 5 5 2
4 M 4 3 3 2/1
5 L 3 5 4 4
6 L 5 4 4 2/1
7 M 4 3 3 2/1
8 L 4 4
9 L 5 4 5 5
10 M 3 2
11 H 1 1
12 H 2 2 2 3/1
13 M 4 3 4 2
14 H 2 2 2 3
15 H 1 1
16 H 1 3 1 2/1
17 M 2 .3
18 M 3 2 2 5
19 H 2 2 1 2/1
20 M 3 4 4 4
21 H 2 1
22 H 1 1
23 M 3 3
24 H . 1 1 2/1
25 H 2 1 1 5
26 L 5 5
27 L 4 4 2 4
28 H 1 3
29 L 5 5
30 M 5 2 3 2/1
31 M 2 5
32 H 2 2
33 M 4 3 4 2
34 L 1 5
35 L 5 5 5 3
36 M 3 4
37 L 3 4 3 4
38 'L 5 5 5 5
39 H 2 1 1 2/1
40 H 1 4 1 2/1
41 M 4 3 3 4
42 M 4 3 4 2/1
43 L 4
44 M 3 2 2 5
45 H 2 1 2 3
46 M 3 2 3 2/1
47 L 5 1 5 4
48 M 4 2 3 2
49 L 4 5 5 5
50 H 1 1 1 2/1

*The variables entering the Farrell experjments are given in the chapter "The Determination
and Characterization of Efficient Firms." Rank = 1 if the efficiency index was among
the top 20%, 2 if among the next 20%, etc.
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Table &4

" pextiles: Efficiency Ranks From Farrell Experiments and
A Priori Classification¥*

Firm A PrioriEfficiency Farrell Experiment

Group 1 2 3
1 ‘
2 Low 4 5
3 Medium 3 3
4 High 1/2 1/2 1
5 M , 1/2 3
6
7 M 4 5 1
8 L 4 4 4
9
10
11 L 4 5
12 H 2 2 1
13 L 5 5 4
14 L 5 3
15 H 1/2 1/2 5
16
17 L 4 3
18 M 3 4 1
19
20 M 4 4 1
21 M 3 3 2
22
23 L 4
24 M 3 3 4
25 H 1/2 1/2 1
26
27 H 1/2 1/2
28 L 5 5 5
29 H 2 1
30 H 2
31 M 3 4 2
32 M 1/2 4
33 H 1/2 1/2 3
34 H 1/2 1/2 1

*The variables entering the Farrell experiemnts are given in an earlier chapter.
Rank = 1 if the efficiency index was among the top 20%, 2 if among the next 207 etc.
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A Priori.Profitability Classification: Shoes and Textiles

Textiles
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Table 6 1
Shoes: Rank Order of Means of Discriminating Variables

o e T e w4 et g L e e TR [T
Group ’ Tech. | All Financial'® i : ; ‘Mach. 3 ] i Exp ) ';lSale§ m;s;'fe';ge;t_;& Pairs
Criterion ! . belt - purch count Equity Sales

Size _ :
Large 12 11 12 1 1 2% 1*x 1 1 2 1 1 1 2% 1 3 3% 3% 1k 1 3%
Medium 17 12 - 15 2 2 3% 3% 2 2 1 2 2 2 3% 2 2 2% 2% 2% 3% 2%
Small 2 1 6 3 3 1% 2% 3 3 3 3 3 3 1* 3 1 1% 1* 3% 2 1* .
Efficiency

High 9 8 - 10 3 1 2% 3 1 1 2 2 3 2 3 1 3 3 2 1 3 3

Medium 11 8 11 2 2 1% 2 2 2.5 3 1 2 3 2 3 1 2 3 2 2 2

Low 11 8 12 1 3 3% 1 3 ‘ 2,5 1 3 1 1 1 2 2 1 1* 3 1 1
Profitebility

High 9 8 12 3* 3 1 3 1 2 2 1 2 1 1 3 3 3 3 2% 2 3% 3

Medium 13 9 12 1*x 1 2 2 3 3 1 2% 1 3 2 2 2 1 2 3% 1 2% 2

Low 9 7 8 2« 2 3 1 2 1 3 3*% 3 2 3 1.1 2 1 1* 3 1* 1

1 = highest value of mean; 2 = middle value; 3 = lowest value

The mean is always given for the largest sample available in each group.

et
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Shoes: Mean Values of Firm Charactéristics, by Size, Efficiency
and Profitability Groups
Variable g:'i:znon Size Efficiency Profitability
large Medium Small High Medium Low High Medium Low

KWH/sales 91.3 77.4 73.8 69.6 85.4 90.3 58.4 92,6 92.2
KWH/L 601.1 512.8 278.5 590.5 575.6 440.2 462.2 5969 507.6
A/L .09 ,08 .12 .09 .10 .08 .10 .09 .08
Age 20.8 10.3 16.5 13.4 14,5 16.2 11.7 13.4 20.0
Prod. run 1543 360 60 1688 436 433 1478 514 530
Foreign mach. S50 .29 .0 .56 .27 .27 .33 31 v
Year of belt 1 72 69 72 1 72 72 72 71
Efficiency .55 .54 .44 66 .52 .43
Sales 1316 1891 571 1117 1185 892
Experience 15 14 10 12 13 16 17 10 14
Education 3.8 3.6 2.5 3.5 3.3 3.7 3.5 3.5 3.3
Cash sales % 20 18 56 18 24 34 17 24 35
Cash purchases % 20 7 5 16 5 12 6 13 15
Discount 9.0 10.1 11.8 9,6 10.2 10.2 9,7 10.5 9.9
Personal info/sales .0003 .0007 .0085 .0006 ,0018 .0033 .0006 .0020 .0031
Info/sales .0007 .0015 .0102 .0007 .0006 .0065 .0012 .0004 .0061
Debt/equity 909 .798  .333 958 .698  .634 733 .881 .651
Exports/sales 19  L04 14 .08 .09 .15 .03 .07 .20
Fairs/sales .0021 .0028 .0146 .0023 ,0051 .0063 .0027 .0039 .0071
no. of observations 12 15 6 10 11 12 12 12 8
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Table 8

Shoes: Discriminant Functions1
DPiscriminating Discriminating Groups
Variables Size Efficiency

1 2 2! 3 3! 1 2 3

KWH/sales 1.08 -.00
KWH/L -.28 -1,12% o64% -
A/L -,25 -.22 -.73%
Age - 75% W14 -39
Prod. run - 44 -e02 -,37 -,22 -45
Foreign mach. -e25 -.66%
Yr. belt «18 -,09 -.17
Efficiency
Saleé 29 =,56 =,21
Experience «18% ,13%
Education .38
Cash sales % .61
Cash purchases % 20 =.24
Discount for cash é.34* 04% =31
Personal info./sales .09 .40 ~¢36
Info./sales | -1.10*% ,35% 1.07% -,99
Debt/equity -.01 .38 18 -,57
Exports/sales J26% ,98% ,22% - 79% 44
Fairs/sales 1,01*% -,09% -. 78"
p .03 ,00 ,056 .,00 ,01 ,00 ,01 ,OO
* F-to-enter > 3.5
1The significant D,F.'s are recorded, for p ¢ .05

5
1,27
1.19%

W12%

«37

.09

-018
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Profitability
1l 2 3 3¢

-053* 1.20* -1002;
-.62 -.07
™ 28
-|13
-064* -1.20* 038*'
.19
".31 014
-.80 ~-.49 .38
-.32 -.88* .13*
043' 049* ’077*
51
-084*
-.56* -.17*
—044 -.72 031
-e25 =25
.00 04 .00 .01
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Table 9
Shoes: Classification of Firms into Groups (%)

Actual/Predicted Large Mzéiﬁm Small No. of cases
Large 78.6 21,4 0.0 14
Medium 9.5 90.5 0.0 2)
Small | 6.7 60.0 33.3 15

Percent of "grouped" cases correctly classified: 707

Efficiency
High Medium Low
. High 87.5 0.0 12,5 16
Medium 15,7 72,2 11,1 18
Low 25.0 6.3 68.8 16

Percent of "grouped" cases correctly classified: 76%

Profitability
High Medium Low
High 93.3 0.0 | 6,7 15
Medium 17.6 58.8 23.5 17
Low 5.9 23.5 70.6 17

Percent of "grouped" cases correctly classified73.5%



Textiles: Rank Order of Means of Discriminating Yarinbleal

Yariable Sacple Sample Sample SN SPN A KWE Cotton . . . .
G%\ size: Sales L L Cards of Sales Output SPN Eff. Exp. Ed cgi:: i:;:. Info. Value Debt
Criterio tech. “sales Sales
Size
Lazge 8 2 1% 2 1.5 1* 3 2 2.5
Medium 8 3 2% 3 1.5 2% 2 3 1
Stoall 5 1 3% 1 3 3= 1 1 2.5
Efficiency
Righ 8 6 7 3* 2 1 2 2 2% 3% 1 2 1 3 2% 2.5 2.5 1 2 1
Medium 7 3 4 2 1 2 1 1 1% 2% 2 1 3 1 3% 2.5 1 2 3 2
Low 7 3 3 1* 3 3 3 3 3% 1* 3 3 2 2 1* 1 2.5 3 1 3
Profitability
Eigh 8 5 6 3 1 3 3* 1 3 2 3 1 1 2 3 3 2.5 2 1 1 1l
Medium 7 2 3 2 3 2 2 2 1* 3 1 3 2 1 1 2 2,5 3 3 2 3
Low 6 4 5 1 2 1 1 3 2% 1 2 2 3 3 2 1* 1 1 2 3 2
1

1 = highest value of the mean; 2 = piddle value; 3 = lowest value.
The mean is always given for the largest available sample in each group.

* F2 3.5

gA23
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Table 11

Textiles: Mean Values of Firm Characteristics, by Size,
Efficiency and Profitability Groups
\Group

V:su:iable\c,::“;erion Size Efficiency Profitability

Large Medium Small High Medium Low High Medium Low
Spindles/sales 5.0 445 6.8 3.6 4.6 7.2 43 50 6.5
Spindles/L 86.9 53.3 35.3 57.4 85.3 45,0 65.6 55.1 64.6
A/L 14 .12 .15 17 12 .11 .07 14 .22
Age 32 31 19 28 32 25 24 30 32
Prod. of cards 11.8 17.8 9.0 15.3 16.4 8.7 14.4 13,4 12,0
Year; 6f Ulster 10.0 6.1 0 5.6 11.1 1.3 3 11 A
KWH/sales .79 79 .89 .48 59 1.39 74 .52 1,26
Cotton/output .0011 .0011 .0010 ,0012 ,0011 .0010 ,0010 ,0012 ,0011
Spindles 29536 33659 11799 33536 19866 21127
Efficiency 77 74 .39 .81 .60 57
Experience 11.3 15.7 10.9 15.0 8.5 13.3 13,7 18.3 9.3
Education 4.7 4,7 3.7 4.3 4.8 4,5 4.3 4.8 b.4
Discount 4.5 4,8 6.7 4.8 4,0 7.3 4,3 4.3 6.2
Personal info./ _
sales .0001 0.0 .0008 0.0 0.0 .0009 0.0 0.0 .« 0004
-Info, /sales © ,0002 .0004 .0002 .0002 '.0003 .,0002 .0002 ,0001 .0003
Exports/sales 25 .17 .16 .23 .15 .12 .23 A4 14
Value raw
materials/sales .78 .25 1,06 52 .43 1.38 1.37 .30 .29
Debt/equity 2.46 .98 1,39 2,23 1,51 1,17 2,17 .80 1,98
No. of
observations 8 8 5 8 7 7. 8 7 6



Discriminating
Variables

Spindles/sales

Spindles/L

A/L -

Age

Prod. of cards -

Years of Ulster
KWH/sales
Cotton/output
Spindles
Efficiency
Experience
Education

Discount for
cash

Personal info./
sales

Info./sales
Exports/sales

Value raw mat./
sales

Debt/equity

P

*
F to enter > 3.5

1

Textiles:
Size
1 1’ 3
216 471 +654%
,728% ,377% 1,180%
049 . .585
0203 ~e 583 e 701*

«379% ~,868%

.853% ,202%
o 142%
-.393*

.066
“e 385*

+678%

.006 .036 .000

Table 12

3'

-.617%
«173%

+260%

~-.258%

« 814%

e 130

-.012%

.038%
.000

Efficiency Profitability
1 2 3 13
246 -,492  ,650¢
J526% -, 476%
- 169% -,776% 112
- 544 +4363
441
.283% 1,104 =914 575 +776%
-.500 1.762%  -,008% -,570%
~.396% =, 434k
414 -.329 -.123%
.898 -,158
.304% -,523
354k 497
1.232% 2 WLV
-.226 -,293* -.146
,216  -1.088%
\317#
.709%
.015*
.037 ,003  ,000 .000 ,012 .000

The significant D,F.'s are recorded, where P £ ,05

Discriminant Functionsl

149.



Textiles:
Actual/Predicted Large
Large 80.0
Medium 13:3
Small 11.1

Table 13
Classifications of Firms into Groups (%')

Size
Medium Small
20,0 0.0 10
80,0 6.7 15
33.3 55.6 9

Percent of "grouped" cases correctly classified: 73.5%

High
High 55.6
Medium 44,4
Low 12.5

Efficiency
Medium lLow
33.3 11.1 9
55.6 0.0 - 9

0.0 87.5 8

Percent of "grouped" cases correétly classified: 65.4%

High
High 100.0
Medium 0.9
Low ‘ 11.1

Profitability
Medium Low
0.0 0.0 9
100.0  ..0.0 10
11,1 77.8 9

Percent of "grouped" cases correctly classified: 92,9%

No. of cases

150.
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Figure 1

Plot of the Discriminant Scores
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Code for Figures 3-8

DF1

DF2

largest, most efficient or most profitable
medium size, efficiency or profitability

smallest, least efficient or least profitable

technological discriminators
financial-informational discriminators

technological plus financial-informational discriminators

primary discriminant function value

secondary discriminant function value
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Figure 4
Shoe Centroids: Discriminant Analysis by Efficiency Groups¥*
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Shoe Centroids: Discriminant Analysis by Profitability Groups*

>3

DF2

ol

x2

DF1

%3

o

x\

(v §



Figure 6

156.

Textile Centroids: Discriminant Analysis by Size Groups¥
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Figure 7

Textile Centroids: Discriminant Analysis by Efficiency Groups
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Figure 8

Textile Centroids: Discriminant Analysis by Profitability Groups
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CHAPTER SEVEN

Conclusions

That firms produce relatively homogeneous products, such as men's
jeather shoes and cotton yarn, in Jdifferent ways is no longer questioned.
1f nothing else, a few factory visits should convince one that techniques
can be different in more ways than scale alone. The observation should
be straightforward for the shoe industry, with its many operations. Side
by side in Franca are workshops of ten .people, using largely manual tech-
niques, and factories of 500 to 900, using automatic machines along assembly
lines. The scale, the mechanization, the organization, the degree of
specialization are totally different, even when the shoe styles are similar.
Cotton yarn factories are less visibly different. Nonetheless, a few well-
selected visits would show manual or automatic transport systems, 1900 or
1977 vintage machinery, carding machines and spinning frames which have
been modernized or not, variable spindle rpm. Again, there are differences
in capital intensity, skill intensity, quality of raw material, as well as
the obvious difference in scale.

The main focus of this monograph has béan to characterize the size,
efficienEy and profitability differences across firms. From this character-
ization, then, one can draw tentative conclusions about the viability of
various policies to encourage sﬁall scale and labor intensive firms.

The major conclusions are of several types. The first relates to
economies of scale; the second to the degree of inefficiency among existing
firms; the third to the relation between size, efficiency and profitability
among shoe firms; the fourth to the relation between size, efficiency and’

profitability among textile firms.
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1. Standard production function estimation indicates that sample
firms in the two industries do not exhibit economies of scale when output
is measured in physical terms. There do appear to be, however, smaller
diseconomies in the production of sales and actual economies in the production
of value added. These findings have been interpreted as evidence of marketing
advantages held by large firms. Larger firms can buy in bulk, hold propor—
tionately smaller inventories, undertake the tisk of entering into more
profitable but less certain markets, obtain cheaper credit and ta eligible
for export subsidies etc. Some of these advantages are simply due to the
nature of being large, rather than to market distortions or government
policy. Nonetheless, new institutions and new market organizations could
be created to help smaller firms obtain the benefits of scale. Other advantages
might be the direct result of policy such as the export promotion policy and
the allocation of government credits. Government policy could, also, be
redesigned. More will be said on the policy alternatives below.

2. Estimates of technological inefficiency, based upon process level
data, are extremely high. Estimates suggest that output in each of the in-
dustries could be increased by 35 to as much as 85 percent if factors were
employed as efficiently as in the most efficient firms of the sample. Wnile
the absolute magnitude may ﬁot be plausible, the order of magnitude is so
high as to warrent further study.

An attempt to characterize the efficiency level of firms was not statis-
tically very successful. There is, however, a pcsitive association in esch
industry between degree of efficiency on the one hand and sales, hourly output
of the carding machines or length of producti&n run on the other hand. Both
of the latter variables measure kinds of machinery productivity. One hypothe-

sis, which has not been directly tested but was confirmed in interviews, is
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thet firms in the relatively unregulated Brazilian labor market hire and
.{irs labor quite freely. Most firms do not hoard underutilized labor in
ik off-season. Still, they might have excess capacity and simply not

toy to cost minimize in the relatively protected, non-competitive indus-
tri#* environment. 1f firms were forced to operate efficiently, the under-
4t {lized capital stock could service a great expansion in employment.

3. The conclusions on the cross classification of shoe firms by size,
wifiriency and profitability, come from the characteristic mean differences
pidtstnted in Chapter Two, the regressions relating efficiency or profit-
aLik'ty to firm characteristics in Chapter Five, and the discriminant
ahiipzls of Chapter Six.

he overall picture is one of small firms being relatively capital
$erame ive, inefficient and unprofitable. They tend to be capital intensive,
by ek o, because of the great variety of shoe models they produce; the
twaa®i tng underutilization of capital equipment; their relative youth, in-
plhil tonce and poor organization; and possibly the technological diseconomies
t5 virejuction: the smallesc group of firms simply has not reached even the
waad minfrum scale of production.

#:1le small firms appear to be both capital intensive and inefficient,

B emrw npot he correct to conclude thut efficient firms are labor intensive,

Y4544 they do tend to be fairly large. In fact, it appears as if the most

pvat. 1 shoe firms in the sample are relatively capital intensive,
bysis g that there are two types of capital intensive firms: those that

vamiw o+, 1ize capital (small firms), and those that use relatively modern
arggvieas . (efficient firms). The most efficient group, like the large firms,

hat o rziatively large share of imported machinery.
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The most profitable firms are of medium size, efficient, but fairly
labor intensive. Those medium firms' relative labor intensity is consistent
with the finding that they‘pay lower wages than large firms but have higher
interest charges.

The data is drawn from an industry which is growing rapidly, surely out
of equilibrium, and in an environment full of uncertainty and distortions.
There are obvious data problems, at the level of getting consistent and
reliable survey responses. But there are other problems associated with
the growth and institutional instability. The firms that appear to be
profitable in the sample might not be the most profitable in the l§ng run,
For these reasons, any conclusions must be made cautiously.

Tentatively, then, it would be a mistake to encourage the establishment
of small firms without substantially changing their environment. They are
inefficient users of capital. Medium size firms are diverse enough to
include both the relatively capital intensive, efficient firms and the
relatively labor intensive, profitable firms. It is possible that a more
competitive environment could stimulate the relatively labor intensive, but
profitable firms.

The product and factor markets are not integrated. Neither the most
"efficient nor the most profitable firms are ex; srters, though large firms
are. On the factor market side, the largest, the most efficient and the
most profitable firms have a relatively low opportunity cost of money and
extend credit to their customers. Large firms, also, pay higher wages for
the same occupations. While some of the wage differentials might reflect
unmeasured skill differences, and the lower interest rates might reflect

lower risk, there are probably real factor price distortions.
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4. The textile industry bears both similarities and dissimilarities
to the shoe industry. Here, the small firms appear to be relatively labor
intensive, but again disappoint hopes for efficiency. In spite of their
labor intensity, they exhibit the highest capital-output ratios, lowest
hourly output of the carding machines, and lowest efficiency index.

By contrast, the most efficient firms are fairly large and of moderate
capital intensity. The most profitable are large, capital intensive and
efficient, by the criteria of the Farrell index, carding productivity and
the number of spindles relative to output.

Both the most efficient and the most profitable firms have a relatively
low opportunity cost of money. To the extent that they are large, however,
they pay higher labor costs. They; also, export, benefitting from the export
incentives. Their higher labor and lower capital costs could explain their
capital intensity.

Whereas the most efficient and profitable shoe firms tend to be of
medium size, the textile firms tend go be large. The most profitable group
of textile firms is more capital intensive than the efficient group,
while the picture is reversed for shoes. In both industries, profitable firms
are relatively efficient; small firms are neither efficient not profitable.
There is apparently no contradiction, even in a world of many distortions
and X-efficiency, between efficiency and profitability. There are, however,
potential contradictions between labor intensive or small firms, on the one
hand, and efficiency/profitability on the other.

The conflicts observed in the case of Brazilian shoe and spinning firms
might be resolved in a different economic and institutional setting. Changes
in government policy could be aimed towards encouraging small labor intensive,

yet efficient firms. The environment today does not foster these goals,
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Several policy changes and programs could be considered further:

a. A standard recommendation, and one supported by the evidence
presented above, concerns capital markets. Segmented capital markets,
which allow firms of different sizes, efficiency and profitability to
coexist, appear to be of substantial importance. In both industries,
variables related to capital markets--such as the opportunity cost of credit,
the importance of purchases or sales for credit, the debt-equity ratio--
are some of the most important and significant discriminators among groups.
They are the most important in discriminating among profitability groups,
and are second to sources of information in discriminating among efficiency
groups.

To the extent that real risks account for part of the interest rate
differential observed, smaller firms will continue to pay higher rates unless
cooperatives and mutual insurance groups can be organized to spread the risk.

b. Scale economies associated with the larger firms appear to be, at
least paftly, due to marketing rather than purely technological advantages.
1f smaller firms could organize to buy in bulk, to market'jointly, to provide
updated information on both markets and tech%iques, they could overcome some
of the disadvantages of being smaller. The industrial associations are domi-
nated by the larger firms and, to the extent that they have any useful function,
predominantly serve the larger firms. The smaller firms could be helped by
organizing trading companies, both to buy and to sell. In the shoe 1industry,
for example, small firms participated in a large export contract with the
Soviet Union arranged through Petrobras, but otherwise have a difficult time

breaking into the export market. Coordinating sales among the smaller firms
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would allow them to limit their model bfferings, increase their production
runs, simplify internal organization and make better use of their machinery.

c. Some of the disadvantages of being small appear to be related to
physical production inefficiencies. In both industries, the least efficient
group of firms has the smallest average size.

‘Technological choices have not been developed in an historical vacuum.
Many of the available techniques of production have been developed by large
firms in capital-rich, capitalist countries. These firms have an incentive
to jearch for new techniques which will lower their costs as much as possible
and perhaps, therefore, to search for relatively labor-saving methods of
production. Moreover, they operate in a market environment where they must
recoup their research and investment costs if they are to be profitable and
survive. For these reasons, they are likely'to search for new methods which
will not be easily replicated and which have a minimum scale of production
sufficient to forestall competitors. If the market environment were altered
to be more favorable t; small firms and to eliminate capital subsidies to
larger firms, there might be more incentive to develop labor-using techniques,
for smaller scale production.

Some of the survey questions were designed to investigate the sources
and the nature of innovations made within the p ant. The goal was, for
example, to understand whether small firms are likely to make capital-saving
adaptations such as organizational changes, while large firms make few shop
floor adaptations. Based upon the questionnaire responses, I reinterviewed
a number of shoe firms, in order to elaborate on the responses and associate

concrete situations with the categorical questionnaire. Unfortunately, the
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reinterviews showed that the original questions were not very useful.
Further, detailed plant-level work needs to be done in this area. System-

atic questionnaires are not likely to be successful.

The current recession in Brazil is espgcially hurting the medium and
small firms., In the shoe industry, the small firms seem to Se going out of
business. Even if they are relatively capital intensive, their total
investment is quite small, and so they have little financial capital to lose.
The medium firms, however, are more capitalized and have more to lose. If
the United States market is cut off, the large exporters'will turn toward
the domestic Brazilian market, competing in markets where the medium firms
now dominate. Without credit to tide them over, the medium firms might be
severely hurt. The whole structure of the industry might be transformed in
favor of large scale firms, which are neither the most efficient nbr the

most labor-intensive.
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Appendix A

SURVEY IMPLEMENTATION AND QUESTIONNAIRES
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An obvious difficulty in any survey work 1s the availability of
reliable information about the population. As a result, the sources are
not always the same for every sector being studied, and the variables
used to stratify the population are not always identical. Theoretical
considerations would guggest that some measure of output would be the
best variable for stratification if a major concern is the relation
between scale and factor utilization. Much easier to obtain and more
reliable, however, is ex ante information on employees. The shoe sample
in Brazil was selected from population data stratified according to the
number of employees. The cotton spinning sample was selected according
to the number of spindles.

A second difficulty related to our estimates of the population con-
cerns the potential underestimate of small firms. This is a particularly
important problem in the shoe industry and is compounded by the high rate
of turnover of the smali firms. The Brazilians decided to eliminate all
shoe firms with five or fewer employees, essentially avoiding the problem.
In both the shoe and the cotton spinning sectors, they included the largest
firms, |

Given the fotal number of firms to be interviewed, that sample
number must be distributed within the industry population. The Brazilians
cooperating in the project used Neyman's solution to the optimal allocation
problem, assuming that the sample cost is the same for every stratum. They
first distributed the total sample size among the sectors being studied
and then within the sectors according to the size strata. Altogether

fifty shoe firms and thirty-four spinning firms responded to questionnaires.
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The geographic coverage of the sample has been handled in different
ways. Cotton spinning firms were sampled from the state of Sao Paulo.
Shoe firms were sampled only in the City of Franca, the major producing
area of men's leather shoes in the state of Sao Paulo.

After the first set of questionnaires was completed and partially
analyzed, a selected group of shoe firms was revisited. The purpose of
the second interview was to ask open-ended questions about innovations.
Therefore, the firms were selected, non-r and only, to include firms which
‘had indicated some concern about innovations and which appeared to be
relatively efficient. The reinterviews vere particularly useful in under-
standing the relations between model changes, the length of production run
and the efficiency of factor use. They were less useful is associating
particular innovations with answers given to questions of the formal ques-

tionnaire.



Questionnaire for Plant Level Study
Men's leather Shoes
large ficms

Part 1. To be answered by the Financial Director or the Financial Division

Person intervieved

170.

Position in firm

Date of interview

1.

5.

9.

10.

" Year in which company began operations

Name of company

Name of factory visited

Address of factory

Stre~t Zip

City Telephone

Number of factories in company

Cui‘rent legal organization of company

S.A. sberta

8.A. fechada

Sociedade por cotas de-responsebilidade limitada

Firma individual

Other

Year in which factory began operations

Year of acquisition of the factory if different from first year of operations

Equity cepital, December 31, 1975 ("Cepital social mais reservas e fundos, nao

exigivel")

Short. tera debt, December 31, 1975

Leng term.debt, .December 31, 1975



11. Structure of capital, in percventage terms

171.

National | Foreign Total
. Private Official Private Official
Equity capital 100%
Debt 100% |

12. What are the outstanding debts of the factory (including the names of the

machinery suppliers which sell on credit).

Source

Value

Interest Rate

Collateral as a percentage
of value

13. Value of sales of all products of the factory in 1975 (FOB factory value)

14. Value of sales of all products of the factory in November 1975 (FOB factory

value)

15. Percentage of sales in 1975:

b.

C.

for cash

with credit up to 60 days

with credit more than 60 days

16. What price discownt would you give a sale with 60 day credit if this sale were

paid for

in cash

0

17." Percentage of sales of men's leather shoes in 1975

a.
b.
c.
d.

through the company's chain of stores
through the company's own sales representatives

through indcpendent salesmen

for export

to other shoe factories




18.

19.

20.

172.

What was the percentage of men's leather shoes sold to the largest purchaser

in 1975

What was the cruzeiro value of leather shoes exported in

1969
1972
1975

Production of men's leather shoes and boots

Product

Nuaber of pa irs

March 1975

October 1975

Value of production in
October 1975 in Cr $1000

1.

3.

Cemented sole, with FOB
factory value

4 cr $70.00
» cr $70.00

Sewn sole with FOB
factory value

< er $70.00
> cr $70.00

Injected sole with FOB
factory value

< er $70.00
> cr $70.00

21.

Number of different models

any varisnt in color, finishing, sole)

produced this week (as aifferent models include




22.

Subcontracting

173.

Yes

No Type Value, Oct.1975

C.

Contract services from third
parties (e.g., model design, sewing
uppers , seving soles)

Contract services from other
factories of the company

Provide services to third
parties

23.

2k,

25.

26.

~ supplier, 1975

Value of production of products produced by the

shoes, October 1975:

a. other types of shoes

factory other than men's leather

b. Purses

¢. Other

Area, in sguare meters

a. constructed area

b. wnconstructed areca

What percent of the purchases of leather for uppers were from the largest

Purchases of inputs, 197%

March

Value, in er$1000

QOctober

Leather for uppers
Soles and heels

other




27.

28.

29.

Purchases of leather for uppers in October 1975, in square meters

174,

Averoge stock of leather for uppers in square meters, or in wvalue, 1975:

Cr $

2
m

Percentage of purchases of leather for uppers in 1975 for cash
on credit up to 60 days

on credit more than 60 days

Electricity consumption in October 1975

Cr $

or
KWH
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St ‘:f %% o ansvered by the Administrative Director or the Administrative
&% 1on

b, Fewpy acvieved

2 Sownzd s directors, October 1975:
SR
Ay ek W economic background

HERD R

SR -

Y, igadatrady - personnel (extluding the directors and factory personnel),
wpliipa B0V

%ﬁd'ﬁl‘a N e

Kuridedae ¥* gronomic background a

Dahited 9435 5 {gher education

fthord witihen, higher educaticn

Y. RWen w0 S mover rate of production workers, 1975

%, Moy aawiy ohédivisors ("mestros and contra-mestres') received their basic training
L5
vl

Pt taelery

e oyt

e — e, mr—

Bhds Dbty

L
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Part III. To be answered by the Director of Production of the factory

1. Name

2. Year of birth

3. Most advanced education

Level

Specialization

4. Specify the foreign languages which you read

5. Years of experience

in the sector

in the company

6. Position in last employment

7. The company receives [check (V) if yes]

a. Catalogues of machinery suppliers
b. Trade Journals |

i. O Atualizado

ii. Exclusivo

11i. As Sutoris

iv. Moda en Pele

v. B8chuh Technik

vi. Footwear News

vii. Leather and Shoes

8. How many people from the company visit trade fairs of shoe machinery each year

a. national fairs

b. foreign fairs

9. Have you had a contract for technical assistance?
: yes no

———— -

national

foreign



10.

11,

12.

13.

177.

Have you had a contract for maint.nance?.

yes no
naticzal —_— —_
foreign — —

In your last perchase of cquipment, whaet were the sources of information that

you used: -
auch little not at al}

a. Suppliers' catalogues
b. Machinery suppliers' representative.
c¢. National fairs :
d. International fairs
&. Experience of other businessmen
in the sector who have the
equipnment
. Technical journals
b. Others, specify

——— ]

In your last purchase of machinery, what were the essential characteristics
of this equipment:

Very Somevwhat Hot
vimportant | important ; important
a. Availsbility of technical assistance
and maintenance
b. Flexibility of the equipment to
handle various operations
c. Actual price of the machine
in relation to the future
experted price
d. Reduction of labor costs
e, Durability of the machine
f. Quality of the product produced
g. Others, specify :

Nurber of pairs per hour produced in October 1975 by a worker doing heel
lasting

Maximum number of pairs per hour that could be produced by a worker doing heel’
lasting, with the existing equipment .
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1k. Does the factory use conveyor racks in the scction of sewing? yes

no . If yes, when was the conveyor rack introduced? .

Does the factory use conveyor racks in the sections of 1r.'. ing and sole
attachment (montagem and acebamento)? yes no . If yes,

when was the conveyor rack introduced?

15. Value of in-house production of cement, soles, heels and other components

in October 1975

16. What were the company's preoccupations during recent years in the production

division?

Very Somevwhat not

important |important i} -important
a. Lower cost of unskilled labor E
b. lower cost of skilled labor ;
¢. Increase capital productivity d
d. Better belancing of the equip-
ment to diminish excess capacity
of machinery already in the factory
e. Better use of raw materials
f. Increase production of cemented shoes
g- Increase production of sewn shoes
h. Increase production, vith a i
concomitant decrease in the H
quality of the product sold in ;
internal markets ' i
i. Improve the quality of the
products sold in internal
markets
J. Improve the quality of the products
A gold in foreign markets
k. Others, specify:
i
it
iid
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17. To reach these objectives, you might have adopted several measures. In
the table below, relate the measures adopted to the objectives that were

designated "very important.”

’

"Very imp%rtant" o Measure%ladopted Measu%ég adopted
objectives ablcidie; figlhlil k[l m
ey

’ a. Adjust machine velocity
b. Mechanicel adaptation to machine
c. New transport methods in factory
d. More vigorous quality control
e. Less vigorous quality control
f. New packaging systems
; g. Different type of raw material®
I h. Change skill of labor
i i. Change lay-out

) 3. Maintenance
| k. Buy machines

1. Change shoe design

2

18. Did you buy new machines in the last 8 years for the sole purpose of export?
yes no . What was the value of the investment for
this purpose? Cr$ . Year .

)9. DNote the technical problems you have encountered in producing for export.
a. Problems already solved:

b. Problems to be solved in the near future:

¢. Problems which should be solved but cannot be in the near future:

See questionnaire for small firms, for tables on labor costs and machinery.
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Questionnaire for Plant Level Study
Men's Leather Shoes
Small Firms

Part I. To be answered by the administration.

Person interviewed

Position in firm

Date of interview

l. Name of company

2. Name of factory visited

3. Address of factory

Street Zip

City Telcphone

4. Current legal organization of company

5. Year in which company begon operations

6. Year in which factory began operations

7. Year Bf acquisition of the factory if different from first year of

operations

8. Equity capital, December 31, 1975 ("capital social mais reservas e fundos,

nao exigivel")

9. Short term debt, December 31, 1975

Long term debt, December 31, 1975
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10. Structure of capital, in percentage terns

11.

12.

13.

k.

15,

16.

Own capital

Debt

100%
What are the outstending debts of the factory (including the names of the

machinery suppliers which sell on credit):

Source ] Value Interest rate Collateral as a
9 of Value

Value of sales of all products of the factory in 1975 (at factory prices)

Value of sales of all products of the factory in November 1975 (at factor

prices)

Percentapge of sales in 1975:

a. for cash

b, with credit up to 60 days

c. with credit more than 60 days

What price discount would you give a sale with 60 day credit if this sale

were paid for in cash

Percentage of sales of men's leather shoes in 1975

a. Through independent sales men

b. Through the company's own sales representatives

¢. To other shoe factories

d. Other
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'11. What was the percentage of men's leather shoes sold to the largest

purchaser in 1975 _—

18. Value of exports, 1975

19. Production of men's leather shoes and boots

Product Nunber of Pairs Value of Production in
March 1975| October 1975 October 1975 in Cr. $1000

1. Cemented sole
with factory

VEH#©$70.00
>Cr $70.00

2. Sewn sole with
factory value

<Cr- $70.00
>Cr $70.00

20. Number of dirferent models produced this week (as different models include

any variant in color, finishing, sole)

2i. Subcontracting

Type | Value, October 1975

a. Contract services from third
parties (e.g., model design,
sewing uppers, sewing soles)

b. Provide services to third
parties

ﬂé.,_Value of production of products produced by the company other than men's
leather shoes, October 1975: '
a. Other types of shoes

- - =

Y. Purses

c. Other




23.

2k,

25.

26.

2T7.

28.

29.

Area, in square meters.

a. Constructed area

183.

b. Unconstructed area

What percent of the purchases of jeather for uppers were from the largest

supplier., 1975

Purchases of inputs » 1975

Type

Value, in Cr $1000

Octiober

leather for uppers
Soles and hesls

Other

March i

Purcheses of leather for uppers

in October 1975, in square meters

Average stock of léather for upp

er $

2
m

Percentage of purchases of leath

For cash

ers in square meters,

er for uppers in 1975

or in value, 1975:

On credit up to 60 days

"On credit more than 60 days

Electricity consumption in Octob

cr $

KWH

er 1975
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Labor

30. Partpers and owners, October 31, 1975

Position in the eompany Age y Most advanced| No. of years. in| No. yrs. in{Pusi™ - B
educatidn shoe sector company - in lase
i employment

| Director of administration
Director of production

Others (Specify)

4

31. Administrative personnel, Number on October 31, 1975 (excluding partiers

and owners)

32. Percentage of company personnel that are family members of the partners

and owners

33. What was the turnover of production workers in 1975

34, Most frequent destination, in percentage terms of workers
who leave the company:
—

Larger shoe factories—,

Smaller shoe factories

\\‘\
~—

Shoe factories that they themselves set up

" Other

35. Does the company hire workers without previous experience in shoe piroductic:?

Yes No

36. The company receives [check (V) if yes]

a. Catalogues of machinery suppliers

b. o atualizado

¢. Exclusivo

d. Others, specify
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Cost of labor in the Factory

Function, by Principal
activity in the Production
of Shoes

c————

Number
31/10/75

orked per

!gumber of hours
!emplcyee s ON

:average, per - .:

iday October :,
i 1975

Number of
Workers
paid by
piece rate
31/19/75

Value of

Total salaries,
October 1975
in ecr $1000

Fringe benefits,
October 1975

in er $10001

Night
shift
rate

OVertimJ

rate

Engineers
Supervisors

Machinists and production
line workers

Workers whose principal
activity is transport

Maintenance personnel

Warehouse and sterage
personnel

Others in the factory

R 4 e ot vt 4.+ b o)

- oo wes B

o e L

J'Include not only the monthly benefits, but the Christmas 1/13, holidays etc, that can be allocated to Octo.er.
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37. How many times did someone from the company visit trade fairs in 1975

38, Does the company have an outside maintenance contract?

Yes No

39. In your last purchase of equipment, what were the sources of informatiom

that you used:

Much Little Not at all

a. Suppliers' catalogues
b. Machinery suppliers' representatives
¢. Trade fairs

d. Experience of other businessmen in % -

the 'sector vho have- the equirment

e. dJournals

f. Others, specify

40, In your last purchase of machinery, what were the essential characteristicrs

of this equipment:

Very Somewhat Not
Important| Important | Important

a. Availability of technical
assistance and maintenance

b. Flexibility of the equipment to
handle various operations

¢. Actual price of the machine in
relation to the future expected
price
d. Reduction of labor costs
e. Durability of the machine

f. Quality of the product produced

g. Others, specify




4.

y2.

43.

L,

187.

Number of pairs per hour produced in October 1975 by a worker doing heel

lasting?

Maximum number of pairs per hour that could be produced by a worker doing

heel lasting, with the existing equipment?

Does the factory use any conveyor racks? Yes _ No .

If yes, in what part of the factory?

When was the conveyor rack introduced?

What were the company's preoccupations during recent years in the production

division?

Very Somewhat Not
Important | Important Important

a. Lower cost of unskilled labor

b. Lower cost of skilled labor

¢. Increase capital productivity

d. Better balancing of the equip-
ment to diminish excess capacity
of machinery already in the
factory

e. Better use of raw materials

£, Increase production of cemented
shoes

g. Increase production of sewn shoes

h. Increase production, with a
concomitant decrease in the
quality of the product sold in

internal markets

i. Improve the quality of the
products sold in internal markets

j. Improve the quality of the
products sold in foreign markets

k. Others, specify

e o

i
i

.

i
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45, To reach these objectives, you might have adopted several measures. In
the table below, relate the measures adopted to the objectives that were

designated "very important."

I 1I 111
"Yery Important" Measures Adopted
Objectives alblcldlel £leglh]|ili]lk[1]|m Measures Adopted

a. Adjust machine velocity

b. Mechanical adaptation to
machine

c. New transport methods in
factory

d. More vigorous quality
control

e. Less vigorcus quality
control

£. New packaging systems

g. Different type of raw
material

h. Change skill of labor
i. Change lay-out

j. Maintenance

k. Buy machines

1. Change shoe design
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wlle

Preparatiicon Seving
1

Astingz

Soling

Finlatisg
aa8 Pasra=ins

i
'l

’c
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10,
n.

Misbier of machines

dusber nf machiines of oripen:

8. Prazil

b, C(zecronlovakia

e. snrlerd

d. Gerrany

e. Italy

fa u.nlll

g Others

Ausber o wectines praduced

a. Dbefors 170

b, 190019419

v, 1909-1971%

Esticate © a2 average nuaber o~ years
you vill use thamachines prodiced

a. di1fore 1900

b, 1¥00=1078

e. 1¥MH=197%

lu=ber of eact ines bought second hand
bhat L8 the brlance sheet walue of the
sachines (in Cr21c00)

Unat {8 the real value of thy mazhines,
such as they nre (in Cri1000)

Averare nurber of operators in Marsn
197%

&, first shift

E. rer0ad shify

Averarsy nuskor of speratoers ian Outober
1918

8. first shify

b: sescond ahift

Averare nusber of supervisors in
QeteoLer 1n7Y

Averare aurbar of hours per week that
the seclion operated, 197%

a. in Yareh

b. in J2tover

Avirige nwser of hours jer vesk Lrat
ihe maenines did not ojerate dus to,

Pa= avannle torpanes r L] I
i

i
|

I

|V




Part 1.

Questicnnaire for Plant Lewvel Study

Cotton Spinning

Person intervicved

To be mnsvered by the Pinancisal Director or the Financial Division

Positicm in firm

Date of interview

1.
2.

Name of cozpany

Specify the industrial group, if any, that the cospany belongs to

Hame of foctory visited

Address of factory

Street Zip

City _ Telephone

Eurber of factories in company

Current lepgal crganization of tne company
S5.A. sberta

S.A. fechada

Sociedade por cotus de responsabilidade limitada

Firsa individuzl

Other

Year in vhich company began operaticas

Year in vhich factory began operations

Year of acquisition of the factory if different from first year of operaticns

Equity capital December 31, 1975 ("capizal social mais reservas e fundos,

nse exigivel®™)
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11. Ghort term debt, Deocesber 31, 19715
Long ters debt, December 31, 1975

12. Structure of capital, in perc mtage terms

Fational Foreign Total

Private | Official Private | Officisal
Equity Capital 100%
Debt 100%

13. What sre the ocutstanding debts of the factory (including the names of

the machinery suppliers vhich sell on credit):

Source Yalue Interest Rage Collatern)l. as a
£ of walue

1k, Velue of sales of all products of the factcry in 1975 (FOB factory value)

15. Value of sales of all products of the factory in September 1975

(FOB factory value) &

16. Percentage of saies in 1075:

a. for cash

b, w credit Wp to 60 days

¢. on credit more then 60 &uws :

17. What price discount would you give a sale vith 60 day credit if this

sale vere paid for in cash et

"y

18. Percentage of salzy of cottem yarmn in 1975 to taird parties
to ather factories of the same industrial groug
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19. thmepenmumormttmymmuwﬂnmtmchmrm

20.

21.

1975

Value of exports of cotton yarn in

1962

1975 &

Produstion of cotton yarm

Product

March 1975

Kilos

produced
Septesber 1975

Value of Productiam
Septeaber 1975

Carded yamn vith count
210

10 to 20

21 to 30

31 to b0

above 50

Cozbed yam

22.

2k.

Value of prodoction of products produced by the factory other than

cotton yarn, September 1975:

a. Other yarm
b. Weaving
¢. Other

Area, in Lqmrc Deters

a. Coastructed area

b, Uncomstructed area

What perosmt of the purchases of cotton vere froa the largest supplicr

1975




26.

28.

b

Cotton consumpticn in the factory, 1975

Point grade Kilos

iess than 3

-6

More than 7 :

g

Value of cotton purchases in Septesber, 1975

Average stock of cotton, in kilos or in value, 1975:
cr §

kg
Percentage of cotton purchase in 1975

for cash

on credit up to 60 days

on credit mctc than 60 days

Electricity consumption in Septesber 1975

cr3
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Part II uhmmdwmm-munmwwmmhnmun

1.

30

s.

Pivizion

Person intervieved

Nusber of directors, September 1975:

Enginecrs
Business or cconomic background

Other

Adninistrative perscmnel (excluding the directors and factory personnel ),
September 1975:

Engineers
Businets and economic background

Others vith higher education

Others vithout higher education

What vas the tumover rate of produsticn vorkers in 1975

Bov many supervisors ("mestres and contra-mestres”) received their
Basic training in
SENAI

Another factory

This factory

Other training instituticms
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Cost o labor in the Factory

w—

_r Punction by principal activity ,‘nu:;bcr Huter of hours ' Value of totel Fringe dlont  lovertime
‘ in the production of yarn 130/09/7% vorked per employoe, bnlaries, , benelite shife rate
\ Qi averspe, per day  9/75, in /7Y, in rate
in Sept. 1979 er 31000 v er $10001
. 1
Enpinecrs f f
i |
Suporvisors : g
Machinists in the ziouduction line }
Workars vhose principal |

)

activity is transport
Naintonance personnel |
‘é Warchouse and storape persanny)

Other in spinning

e L S 5 - o . T S S—————— Sy

[ = e c——— . ama——— . a—ar—

1
Include not only the EONthly bonefits, but the Christ s 1/13, kolidays etc., that can bs allocated to Septembar.
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Part ITI. To be ansvered by the Director of Production of the Factory

1'

9.

Name

Coumntry of birsk

Year of tirtt

Mot advinced cducation

level

Specialization

Specify the ferein langaspes vhich you read
Years cf exporicnce

in the sector

in thr ccupany

The coagpeny receives [check (/) :f yes)

s, CQutalogaes cf machinery suprpliers

b. Trede lcurnals
{. Boletin 35 Sicdicatc 4¢ Fizzaz ¢ Teceiagen 4r Eatado de Sac Fauloe

11. Revistz Texti! Brasilcirs

1i1{. Pics ¢ Costura

iv. IndGstria Text:il Sufca ({.T.5.1}

v. Toxtiles Pan Americonos ,

vi. Cthers, specify -

How meny pecple frem the coapany visit trade fairs cof textile snthinewr each Fear

8. national fairs

b. fareign fairs

Has the company ever registercd a patent? yes no

If yes, specify
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10. Eave you had a cantract for technical sssistance?
res no
national S st
foreign A AL

If yes, in vhat areas?

Eave you bhad a coutract for maintenance?

i 5t

national
foreipgn =) NI

11. In your last purchase of equipment, wvhat were the sources of information that

you used:

much little . not a 1

e

i a. suppliers' catalogues
i b. IMachinery supplicrs' representatives
c. Natiomoel fairs

! d. Intematicoal fairs

e. Experiencce of otbher businessnen
in sector vho have the equipment

f. Foreign partaner

@. Technical journals

h. Technical assistance
contracts with nationals

i. Technical assistance contracts
vith foreigners

12, In your last purchase of machinery, vhat vere the essential characteristics
of this cquipment

Very Somevhat Not
Important | Isportant| Imortant|

a. Awilsbility of technical assistance
and maintenance

b. Flexibility of the equipment to
produce yerious products

c. Actual price of the machine in relatiom
to the Nuture expected price

d. Reduction of labor cosats

e. Dursbility of the machine

f. Quality of the product produced




LR
15.

16.

17.

19.

21.

198.

-5~
Fusber of renovated cording machines

before 1567

after 1967

Number of renowvated spinning frames

Fow many spindles in the factory

Average hourly predustica of the c¢.rding mchines, in Jeptember 1975,

in kilcs

Average heourly produstice per spindle of the spinning framses, ia

Septemder 1979, {n xilcs, for 3) cowmnt yam

Kilcs in Scptembir 1375

of resid..

of retwsn

For the coumse listed below, vhen the yarn is to be used for “trama”, vhat

vas the spicdle rpa used:

Coux.t rea

CX-3-X-

How many spinning frams have & travell.n; cleaning systen?

When ¥ :re they installed?

Docs the ccapany have a quility cantrol lederatory!?

yes no . If yes, vhat 37 cquipment

What kind of transport and fceding system docs the factary have betveen
the blov room and the carding rooa?

yes Do
carts
eewmtic
hand carried lacs
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Descride the system of preventive maintcnsnce,

1f eny

1”.

23. What .verc the company's preoccupations during recent years in the

production divisiem!?

Yery
Impartant

Somevhat
Important

- Unixpaortent

n.

Lower cost of unskilled lator

Lover cost of skilled labor
Incrvise capital ;reductivity
Better balancing of the equipzent
to dirinish cxcess capacity of
mchincry already in the factory
better use of raw mtericls
Increase productica of higher
count varn for the dcmestic
marzet
Incrvase producticn of lover
cowunt yarn for the doaestic
Marxct

Increas: production of higher cownt
yarn for the export mnrket

Increase produsticn of lovwer cowunit
yarn fcr the exyort mrket
Incrcase producticn, vith a concoxitant
decrear. in‘the quzlity of the product
80ld in internal =zarkcts

Improve the quality of tne products
sold in inturnal mrzets

Isprove the quality of the products
80ld !n foreipgn markcts

Others, Specifty

“:

111.
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2N, To rcach these cbjectives, you night haw: adopted several measures. In

the tadblce below, relate the measures adepted to the oojectives that were

designated "very important.”

1 B l 11 ! .1
"Very important’:' b Measures Adopted ' K.asurcs Adcpted
objcetives ! al b’ cf 4] ¢ L 'olei 4 90 v 1) m

] ; i | ‘
' { ! a. Adjust zachine veleocity
' - ' | ’ : t. Mechanical o4 ptation -
i : f ' ! : machinc

: | ' | . ‘ ;c. Nev trenspert methoeds in
1 b : i 1 factory
| ! ! b b 4. More wvigorous quality
! ' ‘ to | centrol

) ' toy fo P L€ Less wigorous qualisy
T ! ooy I ; i ! contrel

: i | ’ { X i - f. Nev pacraging systens

: b 3 ; ! ; i 8. Different type of rav

, . l P L | ; " materiail

: P . i | | : ‘h. Change sk:ll of lakc

ﬂ i ! ' o y i. Change 1 -out

E “ oy ; } : : 3. Maintenence

i ; ! ? ; P ’ k. by mechines

: o i ‘ i ' ‘l. Renovute zachines
A Lo

! . ~ o .

25. Did ycu buy nev pachines in tne lest B years for the sole purpase of exfort
yes no

26. MNote th. technical problems ycu have encowntered ir producing; for export.

a. Problems already solved:
b. Problems to be solwd ic the near future.

¢. Probleas vhich should be solved but cannct be in the ncar future?




Nowing

—_on

‘C.rdh:g Draving

"Luuaa- Ccmbinckoﬁng inning
deira

0.

1.

Nusoer of machincs
Nusber of machines of origen

a. Brez!l
b. Europe
c. Japan
4. U.S.A.
c. Others

!
!

lHumber of machines produced
a. before 19LS !
Y. 19L5.1940 ‘
c. nfvor 1970 ‘
1]

Esti=ate the everage nurber of yooars you will use.
the machines produced |
a. before 19LS ‘
b. 1945-1960 .
c. after 1970 1
Juzber of machines bought second hend :

What is the balance shoet valuo of the machines
(cr 21000)

What {3 the reel value of the machines, suct as
they are (cr 51000)

Average nuzber of operators in March 197¢
a. first shire
b. second shift
c. third shire

Average nurdber of operators in Septecber 1975
3. first shy~t

b. second anifre
c. third shis

Averace number of hours por veek that the
machines operatoed in 1975

a. in llareh

bb. {n Septemdber

Averago number of hours per week thaot the
machinen 4i{d not operatc due to, for exmzple,
stoppages for loading, wloading, breaks,
caintenance, adjustmants

———

. r——  —— —

- — a— e e . . Lo —- -

* wasn-ovsavnn gy

‘10T



Appendix B

THE BRAZILIAN SHOF INDUSTRY

u'z .



The first part of Zais survey vill swesarize information contained

in the handful of rerorts on the Brazilian shoe industry that we have had
access tol and Brazilian and U.S. governmen: data. The outstandinp point
in each of these reports is the rapid transformation of the industry from
one based on th> traditional shoemaker to a major manufacturing exporter.
While the character of the industry is chaiging, there is still a large
nunber of handicraft cobller-repair shops. And many of the other firms
have grown out of smal) shcps. Starting in the 1360's, exports and the
volume of producticn have increased rapidly. It is usually argued that
those firms that have increased their foreign s2les--a more dezmanding market
in terms of quality control and standardization--have tended to invest,
increasc production and productivity, and use more modern cquipaent.

The first part of this industry report will be an overview of the
shoe sector, based cn the secondary sources. It includes some figures on
total producticn, the breakdown by type of shoe and exports. The section
also looks «t each of the two major shoe producing areas. The second secticn
sunmarizes our findings on the Brazilian shoe and shoe machinery industries,
based on our open ended interviewr. It also suggests some topics for research.

1. The Prazilian shoe sector.

Unfortunately we do not have a long time series of data, From 1968 to
1974 ,the shoe sector grew rapidly, as can be seen in Ta“le 1. The average
annual rate of growth >f physical production was 18 % within this pericd.
Evidence iz mixed on the relative volure of men's and women's shoe production.
IBGE data give a larger value of men's shoe nroducticn, and by 1978 even

a larger quantity. The repional data, however, do not support thi:.




The Increase in production is commonly attributed to the growth of
exports, By 1972, shces wvere a major export for Brezil, ranxing third on
the list of wanufactured and semi-manufactured exports. (See Table 2.)

Even including agricultural produce, shoes are now about ninth on the list,
with 1574 exports of 1200 Or $81%,856, (See Table 3). Within a short space
of tine, Brazil rose from twentieth to third place among world exporters

of shoes. Conconitantly, the share of world trade in shoes accounted for
by the first two exporters--Italy and Spain--has slipped. Spain especially
has felt the competition for the U.S. market, which is the mjor foreipn
buyer for Brazilian shoes (77% in 197% » as shown in Tabls % and 5). Between
1969 and 1975, Brazilian exports grew from about % to about 9% of U.S. leather
shoe irports, both in physical and in value terms. (See Table 6 ). The
major increase, both in terms of pairs sold and in terms of value came fron
an expansion in the exports of women's shoes, though Erazil rose from fifth

to third place in terms of the volume of U.S. inports of mer's shoes.

The total value of Brazilian shoe exports to the U.S. has grovn at a 173 §
ammual rate between 1969 and 1373, Men's leather shoes, which are predoainantly
of the cemented variety, have grown at 161% a year between 1969 and 1974,
In spite of this ranid growth, Brazil's exports to the U.S. account for only
about 1% of U,S. shoe consumption and, therefore, allow for a substantial
incrcase withoat becozming a major compet.tor within the U.S. market.

The rapid growth of exports is changing the character of the Brazilian
shoe industry, attiracting more government attention than formerly. Still,

the registered exporters (those that export directly) are a very small part of




the total number of firms., Table 7 lists the exporters from the state of
Sdo Paulo (S.P.), clearly showing how concentrated the export market is.

In generul, however, the shoe sector is described as highly competitive.
There are a large number of medium and small firms ir each of the major
shoe producing areas. In Rio Grande do Sul (RS), there are some 729 firms
with annual sales of under (°$200,000 in 1973, In the state of SP, there
were 695, It is among the axporters, generally the large firms producing
higher but not the highest quality shoes, th.t competition is probably oli-
grpolistic. A few of the large firms have cheir ovn chain of stores and
maintain their own marketing ocutlets in the U,S. The smaller firms sell to
sales representatives of independent retailers, scmerimes to the larger
firms, and ronetimes to U.S. shoe importers. They do not have their owm
marketing netxork and appear to operate in a quite competitive market.

2. Region) producing areas.

BErazil's shoe industry is largely concentrated in three areas: the city
of S3o Paulo, which produces a heterogeneous product mix; Franca in the state
of S¥o Paulo, which largely specializes in men's leather shoes; and the Vale
do Rio dos Sinos (Vale) in the state of Rio Grande do Sul (RS) which specializ-
es-in women's leather shoes. Since our study is only of ven's leather shoes,
we will conduct our survey only in Franca. But this report will include
secondary data from the Vale and RS, to compare with the Mranca market. RS
accounted for about 3% of the physical production in Brazil in 1973 and
NO% in 1978, By ocur estinmate, adjusting upwards the production data of
1978 by 15%--the amount that the sazple's production fell short of the poou-

lation's production in Franca in 1972--franca produced ahout 7%,
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Frenca

The city of Franca, in the state of Sao Paulo (SP), is in the interior
of the state in a cattle raising area, The population is about 100,000,
According to one estizate, 60% of the city's employment i~ in the shoe in-
dustry. As Table 8 shows, shoe and clothing establishments mumerically
dominate the industrial sector of Franca, and have been growing more rapidly
than any other sector, 2ccounting for 33% of the establishmentdin 1960 and
73% in 197s,

There appear to exist benefits from regional concentration, both in
franca and in the Vale. In an industry with few technological secrets, tle
a’vantages of an experienced labor force and from sharing market information
appear to dominate. Jeveral entrepreneurs located in the city of SP cie-
plained about the lack of a stable, trained labor force, and gave the
availability of trained workers as an explanation for their move to ‘ranca.

Our information on the Franca firms is limited to surveys carried out by
the Inf ituto Econfmico de Pesquisas, Estudos e Servigcos de francs, IEPLS
was supported oy the municipal government and coordinated with the RS based
organization cf Instituto Brasileiro de Couros, Calgados e Afins. It
functioned from 1973 to 1975, but has now dissolved, IEPES Zazpled 100
fires vhich accounted for 85% of the physical production of shoes in 1972,
85% of th. emplcy.ent, 69% of the sales and 100% of the exports. There
was a total of 330 listed firms in 1973, Tables 9 and 10 give the size
distribution of firms in the sample, according to physical production and
esployees. The average number of pairs produced per day per firm during the
first half of 1973 vas 230,

One observation has rcpeatedly been made: Production is seasonal. The
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first half of the year is a period of low domestic sales, though exports

are beginning to even ocut the cycle for some firms. Arco Flex, for instance,
one of the largest producers in Brazil and the fifth largest exporter in SP,
(Table 7) claims that it maintains a fairly comnstant level of production
and em;loyment through its export line, Makerli, on the other hand, again
one of the largest producers and the second largest expoerter in SP, admits
Tty a large turnover amnually, much of it not voluntary., A month's "vacation™
in January is common, and slack production continues through June. October
and Kovember are said to be the months when the industry operates at full
capacity.

Unfortunately, extended time series data are uvnavailable, but Table
1 givesphysical production and cales for selected dates. The period is
too short to be conclusive, but the table is consistent with an expansion
of the sector. According to personal conversations, the major expansion cane
after 1972, It is clear that men's ghos:s and boots deminate the Franca in-
dustry, with 58% of the sales in 197, Therefore, in our sample of firms
we can randoaly select firms from the population without muck danger of
erding with firas specializing in the production of women's or children's
shoes or sandals, It is interesting to note that this product specialization
ruggests that the benefits from geographical concentration are in part due
to marketing, rather than to technological or labor-skill enternalities.

The sample data include factor costs saly for labor, and sometimes for
electricity. During the first semester of 1973, labor costs (cxcluding
social security payments etc.) varied between 12 and 19% of the total salcs.

The average kvh consuned per month vas %80, or about ome twentieth of the
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cost of the shoes. Data from the UNIDO Profiles of Manufacturing Cstablish-
ments show that leather can be frrom 80% to 67% of total sales, vhich suggests
that attespts to econcmize on rav materials might be more important than

on labor, Our interviews support this hypothesis, in the sense that none

of the business men that we have spoken to have complained about the high
cost of labor. Rather, they comment on the cost of leather and the shortage
of supervisors and trained middle level personnel.,

Vale do Rio dos Sincs

The Vale is in a cattle raising area near Porto Alegre in Rio Grande do
Sul, In 1971, it had a population of 679,663 or about 10% of the state's.
Sixteen of the 2% municipalities are sboe producers, with a total of 455
establistments in 1971, %07 in 1972, 356 in 1973, and 3%0 in 197%. The 3%0
Vale firms made up B5% of the 157% RS shoe establishments. Of these 3s0,
150 are in Novo HambeTjo. Several organizations have been created to service
this regional industrial concentration. Located in the sane building of
Novo Hamburgo are industrial syndicates of seseral municipalities and the
Associacic de Commercio e Industria de Movo Faxburgo (ACI/NH)., Starting in
1963, the industry has held fairs, organized by FINAC, biennial until 1969,
annual until 1971, semi-amnual until 197§ and now three times a year with
a special fair for machinery. The fiirs have also promoted exports., The
1569 fair attracted oaly 6 izporters, in a year when exports amounted to

only US $1.8 million. In 1974, 2razil was exporting US $121 million. The
COMEX, a division of IMDMAC, was created to advise exporters and to coordinate
participation iu intcrnational fairs and nissions. FINAC has associated

itself with the trading company BPASPLTRO, selling about 100,000 pairs through
it to the Soviet Unioan in 197%,
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The data bank of the ACI/NH was fcunded in 1971 to carry out an annual
census of the RS shoe industry. The data come from a questionnaire mailed
to fires, and is based subtstantially on information from income tax retwms:
salec, employment, installed capacity, interasediate inmputs, electricity
consumption, area occupied and book value of capital.

It appears, then, that the RS industry is well organized and ccoperating
through various organizations to expand its markets. The now trade falr
for machinery, also, jpZicates the increasing mechanization and the need to
spread information a: the process level and not only the product ard market
levels,

The daclining nunber of firms between 1971 and 1978 has buea largely
among, the smaller ones, while total production has increased. The average
number of pairs produced per firm per year has risen from 87,568 in 1971 to
151,865 in 1978 (or from 337 per day to 58s),

Of the 350 shoe firms in the Vale in 1975, 59% produce only women's
shoes, 7% 2en's, 6% children's, 2% sandals, and 26% a combinaticn of types.
Of total shoe production, 63% is of women's shoes, 11% mén's, 113 children's
axd 16% sandals, (See Table 11).

The size distridbution of firms, presented in Table 11, allows a com-
parison over time in the Vale as well as between the Vale and Franca, (given
in Tables 9 and 10,). First, vhile the total number of firms has declincd
in the Vale, the number of firms with more than 100 empioyees has risen
from €9 to 98, or from 15% to 29\ of the firms., The size distribution of
firms producing men's shoes is more weizhted towards the larger firms in

Pranca than in the Vale, agair with the caveat that the Franca sample
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includes all the largest firms but excludes some of the smaller. Vheress
208 of the Vale firus have ten or fewer employees, oaly 7\ of the Franca
firms do. And wvhile 53% of the Franca firms have more than 50 employees,
only 32\ of the Vale firms do.

In certain other respects, the Franca firms appear to be less modern
than the RS firms. First, the Vale firms export 38% of their production
ad the franca firms (a sample including all exporters) about
27V. Second, lator costs appear to be about the same share of sales (15%
in the Vale, including social security costs, and between 12 and 19% in
Franca, excluding social security). If anything, labor costs appear to be
a Fmaller share in the Vale, vhere the average labor costs are higler (COr
$7%62 average annual salary in 197% including social security, compared with
Or$4865 in 1973 in Franca, excluding Social security). These data do not
allow a definitive comparison, but if in fact wvage costs are higher where
the share is smaller, the Vale's production must be more mechanized. Con-
versaticas with machinery suppliers support this hypothesis. Third, the
output per worker in the Yale is almost double that in Franca: 1585 \nersus
868 per year in 1573 or 6.2 versus 3.5 per day.

Table 12 provides informaticnm on credit, Table 13 data on labor pro-
ductivity, and Table 18 om other factor utilizationm.

2. Interviews and other secondarv research.

A. Our prelininary interviews have been of several tvpes?
a. Sho~ firms in S3o Paulo, SP and Franca, SP,
We have visited many of the largest firms in the state of SP, several of the

"normal™pediun and szall firas,and a medium one that produces high quality,
man-uade shoes., All the firms that we have visited produce shoes with lecather
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uppers, but the soles and method of attachment differ. Most firms cement the
sole, but some use NcKay stitching as well, and so=* use injection molded
pvc or rubber soles,

b, Schools

SENAI, In SP city: the industry supported center vhich trains pro-
duction vorkers and "mestres.™ It is relatively new, still lacks students,

and has little industry support. It is in the process of moving to Iranca.
Faculdade Pestalozzi, Mranca: Founded in 1973 to train technicians and
adninistraters., Originally supported by the Firm Pestalozzi, it has since

been sold and seems to be disintegrating.

SENAI, in Novo Hamburgo,
c. Machinery suppliers

International Shoe Machinery Companhia do Brasil, a subsidiary of the
American company. It produces a three machine line of lasting machines for
cemented shoes, :

Svit: Representatives of the Czech firm, the former Bata.

USMC: Produces shoe inputs, but no machines fn Rrazil,

Popi, in Franca: Produces a wide variety of machines, including conveyors,
presses to cement soles, machines to mount the true mecassin, presses, but
not yet lasting machines.

Second hand machinery repair and sales offices in SP, city.

d. Trade fairs

FIMEC: the machimery trade fair in Movo Hamburgo, November 1975, with
a large nunber of machinery exhibitors. There are few produccrs of lasting

machines--Tocchetto--but a sizable number of producers of equipment to

cut leathur, skive etc. ( the preparation for swin{: )and to finish the shoe.
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e. Syndicates and other associations

Syndicate, SP city: weak, a two person office,

Syndicate and Mmiagh de Commercio e Industria de Franca: somewhat
stronge-,

Syndicates of the Vale,

IEPES, Franca,

Generally the syndicates and other organizations appear to be lobbying
bodies. The state government of RS is reputed to give more supposrt to the
FS industry than the Franca industry receives from the SP government, The
associations also organizy industry fairs for shoes and shoe sachinery,
arrange trips to international fairs, collect a limited amount of data, and
most irportantly mediate labor preblems. The latter appears to be the main
function of the Franca syndicate. IEPES in Franca, which was associated with
t_hc RS organization of IBCCA, collected data on production, exports and the
labor force from 1973-1975, when it collapsed. About 75 out of about &&0
fims in Franca belong to the lyndicate,.including the largest and medium
size firms.

f. Consultant

Zdenck Pracuch, an engineer trained by Bata in Czechoslovakia before
the var, formerly director of the Faculdade Pestalozzi in Franca, employed
in several of the largest Brazilian firms and now with Makerli. He has
spent several hours discussing the industry and its technology with us, and
has commented on our questionnaire.

B: Structure of the Industry and the Market,

Tablc 1S shows the size distributicn of firms, by value of sales in

1973, by sector and region, for all the firms in Brazil that filed income




tax returns, Other information on the population of firms comes from the

previously cited reports and newspaper stories. Unfortunately, the various
sources do not quite coincide. According to the Jormal da Tarde (28/7/75)
there are 1298 shoe firms in S.P., compared with Table 15's estimate of
1129, and 3916 in Brazil compared with 2536. Of the S.P., firms, about

450 are in Franca,

The large number of firms, even considering only those specializing
in the production of men's leather shoes, probably results in a quite com-
petitive domestic market. The export market, however, is linmited to a
much smaller group of firms, Out of about 390C firms in the whole country,
only 150 exported in 1975 and of these, 50 accounted for about B83% of the
exports. The largest (Arthur Lange, S.A. in RS) accounted for 6%. In S.P.,
where the exports are predominantly of men's shoes, there were 60 exporters.
The entire list of S.P, exporters and figures on concentration is given in
Table 7.

About five of the large firms--for instance, Samello--have their own
shops, but the great majority pro;luce to order and on credit, using travelling
salesmen and independent buyers. Exports are mainly through middlemen
isporters, who go to the major shoe centers., A few of the large firms make
direct contact with foreign shoe sellers at internmational fairs. A still
smaller number maintain offices in the United States,

Terms of credit on sales are generally 30-90 days, It is cosmon also
to buy Jeather, soles, etc., with 30-90 day financing. While the repayment

pericd might be the same, it appears as if the average price of leather is

lower for large purchases. Machinery sales, especially for export production,
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can be financed through the Banco do Brasil and FINAME, More generally,
the machinery producers provide credit. (Svit's financial branch, Investa,
gives credit up to 160 days from the date of embarcation. USMC, on the
other hand, works through FINAME.) With the recent tightening of import
controls, only the exporting firms will probably have access to imported
machinery, and that means only the large firms.

The producers in the city of S.P. are frequently of Armenian background.
Those in Franca are more likely to be of Italian or Spanish origin. While there
are scae multinationals— a division of Bata, producing pvc shoes in
Minas Gerais, for instance--the sector is mairly naticnal., The president
of the Mranca syndicate said all the Franca firms are national.
€. The Product

Most of the firms produce shoes with leather uppers, though a few of
the largest make entirely synthetic shoes or shoes with cloth uppers, As
far as we know, all the Franca firms produce leathasr upper shoes. The soles,
however, can be of leather, rubber of of pvc. The method of attachment
also differs. In most cases, the soles are cemsnted. Sometimes, the soles
are McKay sewn as well, Much rarer are goodyear welt shoes. A few firms,
perhaps five in the whole country, vulcanize the soles. A similar number
inject the pvc sole directly onto the upper, Most firms, however, using
pvc or rubber soles buy the soles,

It is not yet clear to me why Brazil should specialize in the production
of cemented shoes. The more sewing involved, as a ruie, the more labor
intensive is the production process. High quality weclted shoes should be

the most labor intensive of the shoe varicties. But since goodyear welted




shoes are expensive, they are not frequently consumed in Brarii znd there-
fore, there is no domestic experience to grow from. MHoreover, goodyear

welt shoes have been declining in US consumption. In 1978, they made uwp
188 of non-rubber shoe consumption (down from 20% in 1958), whereas cemented
shoes made up 55%. (See Table 16).

D. Subcontracting.

The Brazilian adaptations which are labor using appear to come more
from an adaptation of the market structure and process than of the product.
The product choice--cemented leather shoes--is certainly more labor intensive
than injected or vulcanized shoes, but less so than sewn shoes., More im-
portant, as far as overall labor absorption in Brazil is concerned, is the
existence of subcontracting, to take advantage of home production and to
econonize on the uss of expensive equipment,

Both large and small firms subcontract. The most commonly subcontracted
part of the production—used by several of the largest and many of the
smallest firms--is the sewing of the uppers. Most factories work one shift,
with extra hours during peak seasons. Household workers (vcmen), on the
other hand, do not have fixed hours, can combine sewing with other activities,
and work longer hours than the regular shift. By paying for the piece, the
contracting firms can avoid paying the minimm wage plus benefits. The
sewing machines might belong to the household worker, but typically are
rented or supplied by the contracting firm.

Other operations can also be subcontracted. The small firms, for in-
stance, might subcontract the making of decorative holes or the holes for
laces and McKay stitching of the soles. These are operations where a

mechanized process, with a relatively high daily output rate seems to be

Ny,
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more profitable than the manual process at the existing factor prices,
The medium and small firms all hire specialized designers to make the
models and lasts, Only the largest firms make their own pvc or rubber
soles. In at least one case, a large firm even makes its own cement and
matal cans for cutting leather,

Subcontracting, then, serves twvo functions. In the most labor intensive
part of the production process, sewing, it uses cheap labor without paying
the nin/mun wage, All siles (but pot all firms) take advantage of this
kind of subcontracting. In the more capital intensive operation, such as
McKay stitching, perfurating and the production of soles, and in the skill
intensive operations such as designing, full capacity utilization of the }
werker or machine can be maintained by subcontracting. Only the smaller
firms use this type of subcontracting.

The larger firms that do not subcontract or claim
that they want to eliminate their subcontracting, say
that it is difficult to control a diversified product line when production
is not centralized.

E. Technolory

The second major adaptation to local conditions and to the different
situations faced by large and smali firms ccmes in the production technique
for particular operations,

The scctor uses both national and izported equipment. The national
is generally simpler and less mechanised than the imported equipsent. The
more complcx operations such as lasting and sewing have few national suppliers

(Tocchetto, International Shoe Machinery, a proposed installation of Popi

and maybe a few others for lasting; Pfaff and Singer who assemble in Brazil
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for seving), whereas the cospetition among national suppliers of finishing
machinss is stronger. Machinery is also imported from the United States,
Ingland and Germany, Italy and Czechoslavakia, in approximate order of
cost.

The large firms in Iranca are expandirg, buying new cquipment, keeping
some of their older machines, but also selling many. The smaller firms
have quite a high rate of turnover and frequently use second hand equipzent,
one small firm buying from another or from a large firm which is nodernizing.
Increased production of cheaper, more easily maintained national equipment
(simpler machines and easier access to parts) is also encouraging mechani-

zation amcng some of the smaller firms, There does not appear to be any

import of used equipment, since government financing and import credits are
not available for used machinery.
As a result of the rapid srowth both of shoe and of shoe machinery

production, there is a great variety of production methods existing s!de
by side., The lasting operations, which are central to shoe production, run
the wvhole gazmut from entirely manual, with tacks; to a mocassin, pull-over
lasting with relatively simple equipment and hand sewing; to a two machine,
operator controlled, cement lasting process (such as Tocchetto's); to a three
machine cement lasting, semi-automatic system (such as International Shoe
or Svit); to USMC's most modern equipment including their two machine lasting
systen., The full capacity, cne shift scale of producticn increases from about
36 pairs a day for two workers in the hand lasting process, to about 300 pairs
for Tocchetto, 1500 for Svit and Internaticnal Shoe, and 2000 for USMC , using
three workers cach.

| W¥hile the process used depends to some extent on the scale of pro-

| duction, simple reference to scale or different market conditions does not

f
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seen to explain all the observed differences. In some cases, the owmers
simply seemed to like tne machine (the expensive McKay stitching machine

at Fascar's operating three hours a day) or thought that it would help
control production and organization (such as the conveyor in Gasparzinho's
which required additicnal equipment operating with excess capacity). In

some cases, there is a strong preference for buying locally produced machines,
which have better servicing, but others, as Italian-Brazilian firms, might
prefer to buy Italian machkines, with poor maintenance networks, To under-
stand the extent to which the differences and choice of techniques depends

on such “non-economic" factors requires more detailed, firm level information.
F. Innovation

There is no national or state rescarch institute for shoes. For a

while, it zppeared as if the Faculdade Festalozzi would train administrators
and directors of production, who might be more open to change than the tra-
ditional shoe maker, but that no lonper is likely. Government export pro-
motion agercies have little contact with the Franca firms and do not seen

to handle any technological questions. As the industry is almost entirely
national, there is no transfer of information from the MNC headquarters.

With the excer<ion of Pracuch, we have heard of no consultants with any
technical expertise.

The imnovatiocas that do occur come either from the machinery suppliers,

e=bodicd in pew equipment, or from within the firm itsels. Moreover, the
innovations are usually not of a patentable variety. The 24 patents registered

in the shoe industry from January through October 1975 are predominantly,

:f not entirely for models. Of these, 15 were taken out by the saze firm,
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which has Dnglish minority cwnership and is one of the few to use valcanizing

processes. Several of the other patents also come from the firms that
supply rudber soles,

The predoninance of patents for models supports vhat we know about the
technical training and literature received by the directors of productionm.
Those firms that make their wwn sodel designs subscribe to Italian fashion
magazines, but only the higgest subscribe to technical journals, Few firms
bave trained engineers on their staff, and the mechanics are self-taught.

More important than patents must be the many unregistered adaptations:
layout changes to econcmiza on space or transport and to facilitate pro-
ductivity control; plamning systexs to save un inventories, shortage of
materials, and penalties for late delivery; model changes to save on
leather (more pieces to use scraps of leather or imitation mocassin to elimin-
ate the innersole); model changes to save on labor (fewer pieces and less
seving); transport changes (conveyor macks) to centrol the rhythn of pro-
duction, etc.

The kinds of innovations might differ according to the size of firm:
For example, one larger firm said it selected designs to economize on sewing
and labor; smaller firms appear to use more pieces. A medium size firm has
just introduced a planning chart, vhereas a smaller firm leaves all its
buying and selling to another firm (from which it is a spinoff). Those
firms vhich use conveyor racks justify the investment by reference *o pro-
ductivity control and rhythm of production, never to labor costs. There-
fore, even though there i3 a minimm scale of production associated with

the conveyor rack, for the same size of firm, some use conveyor systems

to control production and others not.
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Before draxing any conclusions about imnovations, we need a lot rore
{nfornation on the characteristics of the innovations and of the firms

naking then,
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Principle Manufaciured and Semi-Manufactured Exports, 1972

Table 2

223.

Value

Principle Products (US$ millions) L}

Pine Tinber 59.7 10,12
Timber other 12,8 2,17
Cocoa butter 33,1 S.61
Peanut oil, unrefined 27,8 5,64
Mazona oil, unrefined 53.8 9,12
Processed coffee 67.9 11.51
Sloes 58,5 9,28
Processed beef 50,5 8,57
Laninated metal 23,7 §,02
Cotton yarn 22,7 3,85
Laninated wood 25,8 5,20
Office machinery 30,9 5.2%
Molasses 13,5 2,25
Menthal 21,7 3,68
Essential oils 12,0 2,03
Pruit juices 43,6 7,39
Cotion cloth 25,8 5,37
Glass 1,5 1,95
Total $89,9 100,00

SOURCE: CACEX




Tadble 3

Shoe Ixports

Year, area Men's Shoes { RBoots Women's Shoen Sandals Children's Shoes Yotal
Paira(000) CR$(000) Paira(000) Cr%(000) Palra(000) CRS(COC) Palrs(003) Cr$(000) Pairs(000) Cr$ (000)
1968: DBrarz{l 6o
1969: Brazil 1061
Vele 200
1970: DBrazil 3778
Vale 2220 21,247
1971: Braz{l . 10,637
Vale 168 4380 4103 . 877181 1839 _ 17180 ee 1662 6163 92,729
1972: Braz{l 1567% 320,824
RS 11,086 246,082
Vale 11,6%6 265,309
1973: Braz{l 21,604 566,477
RS 17,738 %27,700
Yale 17,58% u19,62%
Franca 1,9%) 100,003
1974: DBrazil o, 27,788 B8lu 856
RS 280 16,708 15,131 417,180 2783 53901 1617 35,751 20,123 $33,78u4
Vale 209 11,362 13,150 396 ,ulu 2764 53500 1605 35,092 19,573 518,504
Mranca 20uu 120,616 10 433 ) 160 2034 122 ,1u6
1978:
Franca*® 692 W5,5%2 ) 213 8 426 702 47,642

fJune-July only

SOLRCE: ILF"Y data for Pranca, covering all the export firms.

ACI/NH for P’f‘., anﬂ, nrﬂ:ilc

‘e



Table 3

Principle Markets for Brazilian Shoes, 1972

Markets Value exported Millions L}

USS nillicen of pairs of value
U.S.a. 87,5 13,783 87,13
Canadsz 2.8 751 $.15
U.K. 1,6 Jss 2,57
Other 2,8 83% 5,15
Total S8, 4 15,676 100

SOURCE: CACEX
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0.3. Shoe Iﬂ;‘crtﬁ:

Percentare Distritution by

Country of Cririn ard Tupe of Shoe

1st semester

1972
Pairs
62.3%
21.9
7.0
3.3
.8
N ]
8,3

33.%
27.6
5.8
$.3
$.0

1.8
21.5

Yalue

€1.0
25.9
S.4
1.0
-1
1.0
5.2

39.5
23.2
&.9
6.2
5.8

2.8
18.0

1st senester

1973

Pairs
Su.1
18,2
15.0
2.9
1.5
"
7.9

30.0
21.9

3.2
9.1

2.7

33.1

Yalue

$3.0
22,7
12.7
.8
9
1.0
8.9

35.0
20,7
8,2
8.7

226.
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athletic, NIPF, = - - - 34,23) 6,3%) 37,024 13,400 10,293 4,100 2,488,924 s1I0.313 ¢
ong. MeKay and 3,718 1,301 9.903 1.128 101,480 N, 241 284,638 50,844 303,998 134,032 1,179,914 285,604 T

TUm or tumed 12,239,479 2,022,476 20,391,944 4,073,786 27,386,707 3,179,933 37,109,739 6,020,871 44,926,309 6,104.538 35,430,920 7,243,718 7T
831.0243 Peotvear, leather, 988,809 IN,448 3,023,216 1,004,009 6,332,751 1,329,407 13,259,188 2,461,219 235,90),000 3,082,693 27,538,8277 3,017,033 5

formen, youthe and 1,212 200 4,112 12,99¢  sa3,0m 170,033 1,336,156 364,604 2,139,125  S28.31)  1.289.18¢ 282,800 ¢
beys, NSPP 83,394 36,944 15,79 10,992 87,360 10,93 648,316 291,472 2,110,777 686,905 1,829,298 aTI,NC0 T
83,827,926 23,331,448 108,688,367 26,849,255133, 387, 163 19,241,009 182,922,117 32,555,838 214, 503,10232, 609 724 205,586,776 28,332,232 7
Total of the sheve 1,113,728 M8, 6 3,017,232 1,100,746 7,403,520 1,646,695 13,357,231 2,357,171 24,691,942 3,978,216 29,233,208 3,729,111 3
- 200 51,997 17,472 64,991 189,688 1,311,238 403,338 2,342,061 348,062 3,987,822 23,84 ¢
”.on 38,443 60,377 18,344 298,840 83,667 1,249,481 469,303 3,770,633 1,081,908 3,142,396 1,036,648 T
133,493,093 30,073,867 161,301,158 33,435,279 102,047,437 40,131,800 237,622,712 43,435,641 303,904,00244,663,832 306,735,336 41,284,810 %
031.0 Festvesr, nev eme. 1,302,099 6,334,342 8,267,111 :
ovthepedic 116,250 247,33 1,918,413 T
21,827,3% 39,973,741 143,498,639
488,172,106 619,401,742 1,079, 166,190 ™.

Sourcai U.T, Bureau of the Cemsuar U3, luportes.

B bvesil Ti Talvem' Cti Countries ; i
Ci Colambls TT1 Tetal y




Table 7 -~

~ahoes

€4.02.01,09, Leather shoas
l “."003:-03. Lesther boots

64.02.0%.09. Leather sandals and gi{ppers
64.05,00,00. Wood shoes or shoes nttm or cork sols

| | Ixports, state of 5io Paulo, -
CWII\Y i g 1"2. ‘sum.)
, §4,02.01.02 2.0 §4.02.04.03 | 64.0%.00. 2OTAL
: 1. Aei Con. Intormacional 80,764 £9,75
2. Accio Cin Ltde | 467,111 147,487 | ' 90 6201528 !
E- Alceu Toczato ! 5,1 ! ' 24,442 | k. "g’; |
| Be Daefito Dudus o | 2818 17,585 | ey . 951508 !
S T R e oay Lt | ? = 810 | | Pifie |
. &r2alo L.A. Cea. . ado h 0
: 2. Cclgadao Atléintica Ltda s ' m%'g;:g ! b | | “i"“ :
- 8. Cclgadoo Uorizonte Ltda : I;C‘.:o | | 1,992 I | "Eag |
| 9+ Calgacon King fay Ltda 10,980 | 219,433 | Al | 2318 |
10. Calgados liartiniaco 3.A. I 27,216 | ) | | | > \lé |
11. Calcucos Fnrogon 5.4, | &8, o5 | 15,808 | ' | r‘?'é: !
|32: Calendoa loborto Lica ! 28055 | el | | =il |
. gacoa Sznello 3.4, ) | ot
}1 » Colcadoa Lindalo 5.A. I g;’g: | hm’oﬁ | | : 3,03:,‘-12 :
'iz. gcltﬁurrcrn S.A. i t;sf:sg : 79241 : lI | &;’Eﬂ |
o L23ille Terrari S.A. Ind. Cen. y ] | '2
}1 » Castan™p Calgacdor 8.A. ! 1”'557 I i amad | | !75,:'12
33: Cintrs Coolho Ltda Calgados Cimeold : 6,740 | ! ' ' 46,740 f
|39+ Clacsic Ind. Calgadoo Art. Couro Yl | ' | ' : 7% !
| 20, g:: grg:;dg:lgngoa Cobracil : L4 42 = } : II hhe4352
. - alerso 257,151 )
] IR. Cla Culpadoo Sezerdiian = 6;;;553 | ;’;32 | 33’& I 5,400 | IEE'?;:
| |3 ca iﬁi'ﬁﬁ“'iﬁﬁ“ﬁf Wl can-Wileabras 832 1 26978 { s L 7€7,333 !
%, . . -]
e | S| LR | Lo
i . gf&;?" o liege Ltés { : : ) I € ! "5’53
: . e rep
| Csator tes | 120,598 | 1 §9% | i 127,292
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Table 7 (continuel)

Ixports, state of S$3a Paulo

Company 1972, ($ros)
2:01.00 1 64,02,03,00 | 64,02,04,00 | 64 ToTa

?3. Torte e Filhos Ltda 15,015 180
9. Franeiaco Fucillo e Cia Ltda 2:323 : H lg‘gg
20. MNuad. Lducandario Pontalozal 682,51‘0 1,766 H 513'5 o)
)l. ".“N.ﬂ Sehe Iﬂd. Rﬂmld“ 165 30,579 1‘0” 21‘8;;
32. Ikatrox Irp. Exp. Ltda 950 6,131 71031 '
33. Ind. Colcadon Arno-Flex 3.A. 78,719 430,544 100,257 629323
4. Ind. Calgados lacle 3. A 10,768 24,557 ) | 25‘3.“5
25+ Ind. oul‘ﬂdo’l lbena 3.4, 5"’”1 5""”1
36. Ind. Colgadom Formica Ltda 26,448 2,160 23,658
3: 1nd. Calcadon Kuchkarian 3. 200 2115008 238 2117446

o Ind. Calcados lar Ltdas 30% "oh
59+ Ind. Calgados lelnon Palerve $.A4. 85,452 TR ! £9,916
40, Ind. Calgados Fal-Flex 3.A. 15,800 15,323
41, Ind. Celgados 351ido Ltds 14,008 141203
b2, 1op. Lxp. Michimen do Brasil Ltda 153 158
b3, Jartes Foraceo 8.4. 39,212 39,312
A4, Kevin Apovicn 8.4. Ind. Cos. Calgedos 1,953 11953
43. Lojaa iiazode Ltde 3,280 3,283
46, Lucicno 8.A. Ind. Com. Calgados 30186 ; 1126
42, lakordd 8.A. Ind. Cos. Calgados 1,427,362 623,244 2,057, €56
48, Manuf. Bras. Colgadoo Ltda 201273 106 Y0379
h9. M frubras Zoe. Lxp. Mizta Przneo Bras. 2 2:) ]
20. Organizagio Zocisl Fduczeional 23,827 5\3,055 865,22~
1. Poreira leto Oliveira Cia, Ltda 921 52
52. Popi Iz4. Com. Calgados Ltda 281 201
;2. lh::.ll oclgauunn Ltda 94,611 11,244 105,635

b 1

. RStaonialsefog, Belsas Ltea 214,143 — 214, 8

’
&




Table 7 (continued)

Company

%6.
37.
3

“.

320 Paulo Alpargatas 3.a.
Iquald Calgados Ltda

Tacma 2ng. de Manuf. Prod. e Prooess.ltd
Valdir A. Pereiras
Verbania Ind. Calgados Ltda

TOTAL

\ of Jarpest fimm

% chare of 3 largest firms
S ahave of ¢ larsent P{rwa

§ share of SXo Paulq firws in total ~xports

Ixports, state of fio Paulo
1972, ($son) ——
2:01.00 | 64,02,02,00 | 64,02.0%.00 | 6%,6%.¢5.00 ’ TIiL
224528 ’ 2,62
I 4ug.om | : ! R
] », 9' 41
xg,fz; Wy 334 } 64,257
By
107667 | : 121667
| 7,480 ,283 74158,086 548,726 14,400 } 13,201,495
| | |
19,2 61,5 56,1 62,5 73,0
5,2 77,8 2,5 100,0 52,3
31,9 : 87,5 93.1 62,4
23,8 5601 6,3 6,5 28,1

——— ————



Table 8 Z31.

i dwder of Manufacturing Establishments, by Sector, in Franca
Sector Number of Establishrments
1960 1967 19768  Act. rate of greo

Mineral Products 1 - -

Non-metallic minerals 8 ® 13 oON
Metallurgy 8 8 20 .07
Machinery 3 6 16 13
Electrical and Cozmmumication «quipment - -

Transport 6 - 1 -e12
Wnod 20 11 13 -.03
Housing 15 21 .06
Paper -.01
Rubber 2 a 6 .08
Leather and Skins 15 17 25 .08
Che=icals 5 4 12 .08
Phanmaceuticals 1 -— -

Cosmetics, soap, candies 1 1 .05
Plastics -_ 1

Textiles 3 3 . 0%
Clothing and Shoes 73 198 572 .16
Food Products 51 30 26 -.05
Beverages ! 2 2 S .07
Tobacco — — —

Printing 10 12 21 .05
Cther -— o -

TOTAL 224 324 780 .09

SOURCE: 1560 Censo Industrial - IBGE, 1967- Registro Industrial- Depto. de Estatistica.

197%- Cadastro Industrial - Secret. da Faz. do Est. SP.




Table §
232,
Mizher of Tranca Istablishnents According to Pairs Sold in the
(Domestic Market) or in the Foreisn Market, June 1973%
Sales in
pairs Women Men Children Boots TOTAL
0-100 2(1) (1) 1l 3 (2)
101-200
201-500 1(1) (2) (1) 1 (%)
501-1000 (8) (1) (9)
1001-2000 3(19) 3 (19)
2001-5000 6(29) (3) 6 (32)
%001-10,000 6(25) 1(2) (1) 7 (28)
10,001-30,000 1(13) : 1 2 (13)
TO1AL 19(96) 1( 9) 2(2) 22 (107)
‘-*nouhh counting ©f firms that sell both for exports and domestically
SOURCE: IEPES
Table 10
Number of Franca Establishrments Accordineg to Musber of Dmolovees, March 1973

Rumber of Nurber of Establishrents
employees Woman's shoes Men's shoes Children's shoes boots TOTAL
0-10 - 7 2 - 9
1150 1 58 7 - 56
$1-100 -— 23 1 - 25
101-200 -— 8 — o 8
201-500 - 9 2 11
500-1000 - 2 1 L]
Mor= than 1000 - - - -
TOTAL 1l 97 11 3 112

SOURCE: 1CPLS




Humber of Kﬁtahl&phhﬁntﬁ

Table 11

Accordine te Sales, Vale 1974

?;é;; pairs) Yomen's ahoes Men'sn zmhoesn Children's shnes Sandals Other TOTAL
0 - 10 4l 8 15 66
11 - %D 70 8 - 19 10%
51 - 1%0 us 6 19 a0
i51 - %00 N J - 26 L
501 - 1,500 L6 - -- -- 5 19
1501 - 5000 - - 1 p 3 S
5000 or rmore - &= == - == T
TOTAL 201 25 19 8 87 0
Sales

(Crs 1000)

0 - 100 9 ] - 1 8 22
101 - 500 37 1 7 - 15 60
501 - 1,500 k k] ] 1 13 57
1,501 - 5,000 74 11 s 1 23 114
$,001 - 12,000 33 3 1 17 57
12,001 to 30,000 13 - - 3 ) 22
30,001 or rore 2 - - 1 8
TOTAL 201 23 19 8 87 30

SOURCE: ACI/NH

i 4 ¥4



Number of FNstabliehments Accordinpg to Number of [mployees, Vale

Table 11 (continued)

1974

Erployees Mozan's Shoes Men's shons Children'a nhoesa Gandals Other " TOTAL
0o - 10 ul S 6 1 1% 8
11 - 50 61 12 7 -- 26 106
51 - 100 ul S 2 17 68
101- 200 a8 ; ; 1 15 59
201 - 500 12 ' 1l - 3 11 27
$01 - 1000 - - - 2 8
1001 - 1%00 1 - E - — 3
1501 or more - f - | - 1 --

TOTAL 200 28 19 8 88 W0

¥
1971

T =10 119 ] T 1 150
11 - S0 96 16 18 27 154
51 - 100 6l 4 1 11 82
101 - 200 28 3 13 L1)
201 - 500 1 1 8 18
501 - 1000 2 2 “
1000 or rore 1
TOTAL 308 3 29 82 uss

SOURCE:

ACI/NH

‘"l



Table 12

Sales, Accordinr to Terms of Credit, Vale, 1973-74

235,

ol
Type 1973 1974 1973 1973
Cash 819,571, CE% 8Bh,285,E€8 28.7 26.9
30 day firancing 132,041,553 206,8€3,520 10,8 11,5
30-60 Jav fimanzing %3)1,C80,€27 $23,€11,984 2%.% 29,1
6070 dav firarncing 354,111 ,86u 868,563,400 2%.9 25.9
DoTe t‘.:.::, 3T dav Q7,257 FAK 118,954,218 6.6 6.6
firancing ' ’
YOTIL 1,864,052 ,816 1,892,170,027 100.0 100.¢
SOURCE: ACI/NH
Table 13
Averare Productiewie. (FalreProduceion m=lcvee)
197} 1672 1672 1974
Pairs/produczticn e~-lovee
Vale 1563 15358 1585 1611
Frarnca 8es

SDURCE: ACI/NY , ITPES



Table 1% 236.

Factor Utilization, 1978/RGS (1971 Vale)

Average area occupied per fim (g 2,

for production 796

for administration 88

for storage 87
Average installed capacity (HP) per firm: a3
Average electricity consumed (kw) per firm:

1975 RGS 57,565
1971 Vale 31,510
Averagpe electricity consumed (kv)per shoe

197% RGS N2

1971 Vale N1

SOURCE: ACI/NH

Table 15

Mumber of Shoe Firms bv Size Classification (Cr$000), 1973}

S30 Paulo South Northeast North-Central West
Salits (Cr$000)
63,791 1
86,13% i
10,579 1
10,000-30, 000 9 15 -—
2,000- 10,000 65 113 2
500-2,000 178 181 15
200-500 181 168 9
50-200 352 287 29
Less than 50 383 By2 > 67
TOTAL 1129 1206 122 79

1‘539 Paulo” includes all fires filing income tax forms in the state of S3o Paulo.

h" -
*Sout Ln;}g:: ;ahgfg igdkﬁgng-aeg‘e_a?g.su. Anta Catarina, Parpd | Rio de Jareiro,

THortheast™ includes the census definition of the Kortheast.
"North-Central West™ includes all others.
SOURCLE: Inccome tax retums.




Table 16
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' 16,150 M 115 $1.000 S8 Wy M 1] . - = | tre,0m . s 1000 . LR LLDNC 3 TR . .4 &) 1.0 iJ Mrgn
s LN TR YT I (et E.m PN SN g e . e - ", %0 = MLMA g = |rsas H o, - o e J4 .th
R R W i I R i e el ] R
] [ N " . " . - " - " . A . . # ., » . " "
t LATLUL RS TACLT R IS TP ) T T8 T :l.m n.an « 1.000 e | ty,00 ..J: N T = |wran m.}u - :;'.m ".M) m.m pban
R - R R [T ) el e |
" .10 ll:lu 1), AIe 3508 ey .,'.?2 1,09 11,190 o T tm 1069 Mliee |,m' - |l § oo e ..:in .n::: E::: ::;'m :;'m
" 108 "‘"2 11,03 13 1.005 53,008 10,001 10,998 13. 049 o | 65000 1 seeee 50000 - Jionen |l ag)gne o, AN TN LTI | BRI
LA I [ TER TS TSI T 411 S 19 PO { e Il e SN 1% )00 o | s ety .m "o 1" CI LI L T TS ML 2000 a0 | s at)y ] vierian
:m “':: ‘.u :Hll :i: El.l}: ll.zu :i:: n.m ::’ - m::v 004 'n.a:: l:.l:l !.m pe :“;:: ;:’m et e Ao i [t ] e 0
"wn 51 ” u:;“ ) t:;! ":\n ) L:m M1 « | B ‘l :n lt'.'rl MJ "m n 19),190 n:.'m : '“ e, “ ‘i:a’i H:'::; d;::-:’
p";l -: - ".ln 1.9% ri.lt AL !t B 6 1 | i s m ‘s,m ML gar 0 | in.ean |l ey nJ J; I8, 90 l.,... T | YA
" n.aun 'l'l’ ’I " ‘!. " 1y "I " N.m (N3 ..“l hin 'O . M.an J1n AN .,,."' |I'.m lh.“' "."' “'.'” l M""
PIE) benitle Rentdbor Fontwuse Ingledes o& sttlonie of 10)sttlon Rotded = fisteg Lanted

!--o Por 1he yuers 1] = 1970 previontly raperiod o4 Dot Lonver

B, 4, Poute wiwns
forseting lorviges Deperioeny

“LET




238,

References
Acharya, S., "Fiscal/Financial Intervention, Factor Prices and Factor Proportions:
A Reviev of Issues,™ IBRD, 1974.

ACIF, "Producao de Talcados no Rio Crande do Sul,” varfous {ssues.

Alves, Denisard C.0., Manufacturing Development in Fucador: Duality and ”!-Efﬂclencz",
unpublished F:.D. dissertation, Yale University, 1977.

Bacha, E. and Mata,™ Empregos ¢ Salarios na Industria de Transformacao 1949/69,"

Pesquisa ¢ Planajamento Econdmico (Jume, 1973).

Baer, WN. and M. llem'. "Ezployment and Industrial{zation in Develeping Countries,”
Quarterly Journal of Economics, 80 (February, 1966).

Boles, James N., "The 1130 Farrell Efficiency System - Multiple Products, Multiple
Factors,"” Ciannin{ Foundation of Agricultural Economics, February, 1971.

Cooley, W.W. and P.R. Lohnes, Multivariate Data Analysis,

Eckaus, R., "The Factor-Proportions Problem in Underdeveloped Areas,™ American
Economic Peview, (September, 1955).

Farrell, M.J. "The Measurement of Production Efficiency,” Jourmal of the Royal
Statistical Society, Series A (Ceneral), 120, Parc 3, 1957,

Fel, J. and C. Ranis, ™A Model of Growth and Enployment i{n the Open Dualistic Econoary:
The Case of lorea and Taivan," Jourmal of Development Studies (Janwary, 1975)

FIBCE, Censo Industrial do Erasil, various {ssuves, Rio de Janeiro, Brazil.

1EPES, "Contrihuig;o Estatistica a Indistria de Calgados de Franca," nimeo.
Meller, Patricio, "Efficiency Frontiers for Industrial Establishments of Differcnt

Sizes," Explorations {n Econcmic Rescarch, MNational Purcau of Feonomic Rescarch,
3, Bo. 3 (Summer, 1976),379-407.

Moravetz, David, "Employment Implications of Industrialization in Developing Countries,"”
Economic Journal (September, 1974).

Nogueira da Cruz, H., Alternativas e Difusio Tecnoldpicas: O Caso do Setor de
Calcados no Brasil, unpublished doctoral dissertation, Universfty of Sio Paulo, 1977.

Nogueria da Cruz, H., and J.R. Yendonca de Barros, "Difusao Tecnoldgica nos Setores
de Calgados el Textil no Brasil," Politica e Programacio Economica, IPFA, forthcomir;.

Steindl, J., Szall and Bip Nusiness (Oxford Universicy, 1945).

Stevart, Francis,"Technology and Employment in Less Developed Countries,” in E.D.Edvards
(ed.), 1 it _in Developing Xations; Report on a Ford Foundation Study
(Mew York: Columbia U, Press, 1974).



