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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 capital investment. By the 1960's, however, it had become obvious 

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. HervS 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, wuhich 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 only 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 

on dependency, which assume rigid factor proportions in the production of any
 

commodity. By assumption, increasing the use of a factor in the production 

process of a particular commodity beyond the requirements given by the fixed 

proportions, will have no effect on output. If the factors of production 

are not used in technologically fixec. proportions then at least one 
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factor will exhibit zero marginal productivity. Baer and Herv6'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
 

skilled labor.
 

There has been a 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 sjctoral 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 substitutability 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
 

countries 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 factor prices (or the prices considered by
 

entrepreneurs) different from the s adow prices, then unemployment can result.
 

At a market wage 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
 

with varying degrees of price distortions. For instance, the "import substi
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tution" process is usually accomplished through differential sectoral pro

to imported materials and differential
tection from imports, differential access 

frequently been discriminated against.
capital subsidies. The use of labor has 

and South Korea, at least),
During the "export 	substitution" phase (in Taiwan 

many of these distortions are diminished as the country 
turns more to inter

and produces more according to its comparative advantage.national markets 

substitu
(See Fei and Ranis for a more extensive discussion of the "import 

for the Taiwanese
tion" and "export substitution" phases of growth, as well as 

one of 
and South Korean examples.) The Latin American model has been less 

"export substitution" than of "export promotion." 1 The same policy instruments 

for the promotion
that were used for 	protection from imports have been used 

not clear that price distortions in all sectors have
of exports. It is 

diminished or that the growing importance of exports has been associated with 

it is not clear that
reliance on classic 	comparative advantage. Therefore, 

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 

rich Latin American country will improve the distribution 
a land and resource 

of income--if that 	is the ultimate goal--even t ough it should expand employ

ment.
 

and low rates of labor absorption

A third explanation 	 of unemployment 

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

l"Export substitution" is used to describe an opening of the economy 
During such a period,
to international trade, by diminishing price distortions. 


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
 

", on the other hand, refers
country's abundant 	 factors. "Export promotion 
to a policy to expand the role of international trade and the list of exported 

but still under a regime of
goods, not according to comparative advantage, 
price distortions.
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come from the domestic or international markets or from public expenditures, 

are weighted towards commodities that are inherently capital intensive, then 

an increase in demnd 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 either 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 Herv6 or in 

Bacha support this view through the 1950's. Bacha's figures, reproduced in 

Table 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 and 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 national 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 

labor intensive manner. Third, more labor-using technological alternatives 

might have 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 

changes 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 total change in employment, then a microeconomic study of the choice of 

techniques iswarrented.
 

By definition, we have: 

(1) L-"L_ , where L is total manufacturing (or sectoral) employment and
 

X is total manufacturing (or sectoral) output.
 

Differentiating:
 

(2) dL = X d(L) + k'dX 

(Ll L XI+ I, xi 

d() where!L i is employment
(3) d d= Ed ( ) - I X dLi XiXJ i X1 

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


(4i) L aELI.
 
I 

(5) x=- XXVi" 

Substituting (3)into (2):
(6) Li Xi L XI L dX 

(6) dL.-'X Ed( ):-+ E-ixd(-)J x+ 
-.i XL 



In the discrete case, (6) 	 can be vitten as: 
~X1 L1 I E-~~ + 

LO-'* ''L* --- ---- ') +(- X0)(7)Ll- O 1 i 
X0 X0
.1 X0 X1

) L I i i 

The terms in the brackets 	(I show how much of the increase in manufactur

in labor productivity. The first
ing employment is due to anoverall change 

in sectoral size specific
of these terms measures the effect of a change or 

shows the impact on overall labor
labor productivity. The 	 second of the terms 

in scale or product mix. The final term shows the
productivity of a change 

(or scale) labor productivity and
effect of growth on employment, if sectoral 

the product (or scale) mix had remained unchanged. 

If changes in production methods--either in reaction to changes in 

a gradual adjustment to the cost minimizing technique or factor prices or in 

due to newly available technology--have been important, 
we would expect the 

the brackets to be relatively large. The usual caveat, however,first term in 


are aggregate, and the subsectoral effects are
 
applies: The data available 

For example, if textile production has shifted towards capital inten-hidden. 

sive synthetics and away 	from cotton textiles, the data 
presented here will
 

in laborproductivity. Part 
overestimate the effect of within product changes 

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

the first term in brackets can be misleading. For instance, if 
tion, 

capital intensive,
small scale shoe producers are being replaced by more 

large producers, it will 	appear as" if production techniques are changing,
 

change.scale of production there might be no
though at any given 
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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 

egional economic conditions and because the firm level survey was
 

The second set of calculatione selects four
carried out in Sao Faulo. 


sectors--non-metallic minerals (which includes bricks), machinery (which
 

inc'udes agricultural and cotton spinning machinery), textiles (which
 

includes cotton spinning) and clothing (which includes men's leather
 

shoes)-- broken down by employment size, for Brazil and the sta.es of
 

The sectors cover those which were si.mpled in
Sao Paulo and Pernambuco. 


the firm level studies in Brazil, Coombia 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 output mix changes, 

or to within 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 whether 

the focus is on total manufacturing employment, broken lown by sectors, or 

by scale. 1P every case but those of non-metallic minerals and textiles in 

the state of Pernambuco, the overall growth of output has a larger absolute 

impact on employment than does either changing productivity within sector 

and scale or changing sector an4 scale mix. Moreover, the balancel growth 

effect is large enough to offset the possible adverse effects on employment 

of the latter two 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 to 1970. 

In the Northeast, wood products, paper and rubber all show minor decreases
 

between 1959 and 1.970. 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 

1
scale, as total production and firm size have grown. 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/ 

sameor one of significant changes in subsectoral product mix, even at the 

scale of production. 

The effect of changing sectoral mix on employment is generally small. 

Changes in the scale of production have sometimes workeQ 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 absolute value than the
 

productivity effect. (See Table 3).
 

of the scales that have increased their share'Table 7 shows that most 

in total production have fifty or more employees.
 

http:grown.Bu
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Another vay of looking at the effect of changes in size composition 

to see whether a growth in firm size will change labor absorption.of firms is 

The a priori prediction would 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 oue-half negative. 1 The general trend towards increasing 

firm size does not necessarily innrease 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. 

1 There is a bias, however, in the measure of scale. For lack of an 
alternative that would be comDarable 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 implemented in late 1975 and early 1976.
 

The design of the questionnaires and the survey implementation were carried
 

out jointly with economists at the Fundagao Instituto de Pesquisas Economicas,
 

of the University of Sao Paulo, Brazil. In particular, Jose' Roberto Mendonqa
 

de Barros and Helio 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
 

It attempts to characterize firms
and profitability differences among firms. 


in each of these groups and to explain the interrelations among the groips.
 

It tries, for instance, to determine whether some firms are profitable 
because
 

they are large and can take advantage of economies of scale, or because they
 

operate within favorable factor markets, or because they use more effective
 

sources of information and 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 Foul present
 

estimates of standard neo-classical production functions, with more than 
the
 

usual emphasis placed on the technological or marketing 
origen of scale econo-


Chapter Five questions a major hypothesis of the production function
mies. 


estimates: that all firms operate efficiently. It derives measures of firm's
 

The sixth cliapter, in a sense, returns
efficiency, based upon process data. 


to the descriptive analysis of the second, though with a multiwriate 
approach.
 

It describes groups of firms and tests hypotheses about these groups, 
using
 

Appendix A describes the survey methodmultivariate discriminant analysis. 


Appendix B gives a brie,. description
ology and reproduces sample questionnaires. 


of the Brazilian shoe industry.
 



Table 1 

Employment per Unit Output, by Industrial Sector Groups 

(1949 = 1oo) 

1954 1958 1962 1966 1969Sectors 1949 

70 54Total 100 95 	 59 48 

54Tralitional 100 100 77 65 63 

Dynamic A1 100 84 60 61 49 47 

Dynamic B2 100 107 69 59 58 53 

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

2 Includes; machinery, electric materials, transport materials. 

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

49/69, Pesquisa e Planajamento Econ8mico, June 1973. 

Table 2 

Generated by the Secondary SectorsEmployment 
(in Percent)
 

1949 1959 1970
 

.1782
.1371 .1308 
a. 	 Industrial employment as %of total 

.1027
.0747 .0794

b. 	Manufacturing employment as %of total 

.3273
.2622 .3006 

c. 	Industrial income as % of total 


.544.523 .435

d. 	a/c or industrial labor absorption 


relative to total LiL
 

mineral extraction, civil construction, and publicllncludes: manufacturing, 

utilities.
 

Sources: FIBGE and FGV. 
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Table 3 

Breakdown in Enmloyment Growth1 

L1.- LO xI E1 -_ L-i x(i L0 xi)0 x A+ +AX X 
L1- L X1 x i i xPX 1 	 x 

1959-1970
1949-1959 

2 A+ 	 A1 + 3 1 A2 A3Coverage 	 1 + A2 A3 A1 A3 

Sectoral Breakdown
 
•34 -. 69 -.15 1.1722 .50 -. 63 -. 07 1.1982Brazil 


Sao Paulo .56 	 -.68 -.22 i.4675 .52 -.71 .01 1.2254 
-. 56 .02 .4523 .31 -.53 .01 .8172Northeast 	 -.08 


Scale Breakdown
 
Sao Paulo
 

.36 -. 43 -.11 .9032Non-met.min. 

1.57 -1.39 .08 2.8683 

Machinery 

.11 -.75 .01 .8442


Textiles 

.82 -.40 .11 1.o1h6
Clothing 


Pernambuco
 
.50 .1,52 .63 1.3787


Non-met. min. 
 -5.65 .08 10.9352
5.37
Machinery 

-.34 -.49 .02' .134
 

Textiles 

-.05 -.23 -.15 .3232
 

Clothing 

.89Brazil 	 -.85 .07 1.09•" .31 -.56 -.02 "
 Total 	 e31 

-.24 .88
 r .19 -.45 
Non-met. .in. -1.149 3.291.80 .o4 

Machinery .02 -.53 -.02 .57
 

.52 -. 43 .02 .92Textiles 
Clothing
 

IIn this table 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
 

In Tables 5-7, employment includes only production workers.
personnel. 

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 4 

Breakdcwn in Erployment Growth, by Region: Sectoral Productivity Growth, Ali 

.... _-___ -_i_)i xi xI 
0
LLL 0 X"X 0 X L L10O L X 01 P 

Brazil Sio Paulo Northeast 
Sector 1949-1959 1959-1970 1949-1959 1959-1970 1949-1959 1952-1970 

Non-metallic minerals -.0038 -.0016 -.0026 -.0012 -.0120 -. 0060 
Metallurgy -.0044 -.0021 -.0027 -.0026 -.0015 -.0012 
Machinery -.0013 -.0019 -.0015 -.0023 -.0001 -.0011 
Electrical and communications -.0011 -.0011 -.0015 -.oo6 -.0006 -.0022 

equipment
 
Transportation equipment -.0028 -.0006 -.0020 -.0004 -.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
 
Leather and skins -.0005 -.0001 -.0012 -.0000 -.0009 -.0001
 
Chemicals and cosmetics -.0040 -.0020 -.0036 -.0025 -.0097 -.0021
 

Pharmaceuticals -.0003 -.0009
 
Plastics -.0002 -.0001
 
Textiles -.00149 -.0041 -.0036 -.0039 -.0209 -.0064
 
Clothing and shoes -.0016 -.0007 -.0010 -.0006 -.0044 -.0044
 
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 5 

Breakdown in Employment Grovth, by Region: Sectoral Product Mix, A2 i 

1 

X1 X0 X1 X L 1 PL 	 X 

L -L 
xi i _i - Xl i-- I A-) )m---I A -- A 

_____~IX 

i iL X1 X1 X0 L0 XX 1 X0 LO J1 Ip 21 

NortheastBrazil Sao Paulo 
Sector 1949-1959 1959-1970 1949-1959 1959-1970 1949-1959 1959-1970 

0006 .0095 .0042
Non-metallic minerals -.0010 -. 0007 -.0019 -.
-.0003 	 .0008 .0032
Metallurgy 	 .0023 -.0001 .0012 

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

Elec. and com. equip. .0021 .0008 .0027 .0011 .0008 .0036
 
.0002 .0U47 -.0001 .0004 .0012
Transportation equip. 	 .00=43 

-.0003 .0006 -.0003
Wood products -.0014 -.0008 -.0013 

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

Paper 	 .0007 -.0002 .0006 -.0001 .0025 -.0005
 
.0005 -.0003 .0006 -.0OO4 .0007 .0000
Rubber 


-.0012
Leather and skins -.0003 -.ooo4 -.0003 -.0002 -.0003 

.0021 	 .0076 .0000
Chemicals and cosmetics .0036 .006 .0001 

-.0002 .000o4Pharmaceuticals 

-.0003 .0005
Plastics 


Textiles 
 -.0119 -.0030 -.0127 -.0020 -.0189 -. 0198 
-.0009 -.0001 .0030 .o046
Clothing and shoes -.0012 -.0002 


-.0073 -.0021
Food products 	 -.0042 -.0020 -.0021 -.0008 

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


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

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


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


Source: Censo Industrial, 	FIBGE, Brazil.
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Table 6 

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

X1 01 X l 
X1 - I i Li a) = _EAi1_-o0 0- x I_ 0 L+liL 21 

ipX0 L Xxj X1 ± i XO 

Scale: 
Number of 

1- 4 

5- 9 


10- 19 

20- 49 
50- 99 

100-249 

250-499 
500 and above 
Total 

1- 4 
5- 9 


10- 19 

20- 49 
50- 99 


100-249 
250-499 

500 and abo, 

1- 4 

5- 9 

in- 19 

20- 49 

50- 99 


100-249 

250-499 

500 and above 


1- 4 

5- 9 


10- 19 

20- 49 

50- 99 


100-249 

250-499 

500 and above 


Brazil 
QeslQ9 

Non-Metallic Minerals 
Sao Paulo 
Q59-1970 

Pernambuco 
1959-1970 

-.0001 

.0000 
-. 0009 
-.0022 
-.0022 
-.0038 
-.00o43 
-. 0029 

.0o06 

.0002 
-. 0012 
-.0017 
-.0055 
-. oo49 
-. 0026 

-.0022 
-. =06 
-.O06 
.0035 

-. 0467 

Machinery 

-.0002 
-. 0002 
-.0002 
-. 00J2 
-.0017 
-. 0051 
-. 0004 
-. 0052 

-
.0009 

-.0005 
-. o016 
-. 0036 
-. 0042 
-.0020 
-. 0080 

-. 0100 
-. 0256 

Textiles 

-.0000 

-.0002 
-. 00o8 
-.0012 
-.0021 
-.0031 
-.0090 

-.0002 
-.0000 
-.0028 
-. 0013 
-.0032 
.0054 
-.0068 
-.0173 

-.0002 
-. 0019 
.0003 
-.0010 
-.0158 
-.9479 

Clothing and Shoes 

-.0011 

-.0003 
-.0019 
-.0029 
-.0031 
-.0015 

-.0012 
-.ooo6 
.oo04 
.0000 
-.0031 
-.0073 
-.0007 

-.0048 
-.0021 
-.0037 
-.0048 
.0007 
-.o116 

-.0012 

Source: Censo Industrial, FIBGE, Brazil.
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Table 7 

Breakdown in Employment Growth, by Region: Scale Product Mix, A2 

L0 
1 0 1 X 1l i 1 i x O

1 0
L -L X -X x i + ia xO 

X1 X 0 XLO 	 X1 X L X 

-6 Ali -A
 
L
L 

Non-Metallic Minerals
 

Scale:
 
Sao Paulo 	 Pernambuco
Number of 	 Brazil 


Employees 1959-1970 1959-1970 1952-1970 
-.00801- 4 


3146 	 0029
5- 9 	 -. -.

-.0014 	 -.oo14
10- 19 	 -.0008 


oo0 	 -.0018
20- 49 .0015 

.0013 .0031
50-.-99 	 .0018 


-.0126
100-249 ,0016 	 .0027 

.0028 	 .0520
250-499 	 .0039 

.0011
500 and above -.0022 


Machinery
 

1- 4 	 -.ooo6
 
-. 0001 -.0020
5- 9 


10- 19 -.0009 -.0015 ..0082
 

20- 49 -.0013 -.0016 -.0097
 

50- 99 .0002 	 .0012
 
.0018
100-249 .0030 


250-499 -.000o4 -.0005
 
.0034
500 and above .004 


Textiles
 
1- 4 -.0005 -. b004
 

0005
5- 9 	 -.

-.0008 	 -.0001
10- 19 	 0 


-.0010
.ooo4 	 -.0006
20- 49 

-.0003
50- 99 .0009 	 .0018 


.0034 	 .0056
100-249 	 .ool4 

0015 	 .0023
250-499 -.0012 	 -.


-.0059
-.0007
500 and above -.0026 


Clothing and Shoes
 

1- 4 -.0070 -.0046 -.0287
 
-.0141
0020
5- 9 	 -.


.0o4910- 19 -.0013 	 -.0023 


20- 49 -. 0006 -. 0005 	 -. 0131 
.0016
.0019
50- 99 	 .0019 

.0325
.0093
100-249 	 .0036 


.0008
250-499 	 .0020 

500 and above .0020 	 .0015
 

Source: Censo Industrial, IIBGE, Brazil.
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Table 8 

Rank Correlations Between Scale 
Productivity 

of Production and Labor 

Sector 

Total 

Non-metallic 
minerals 

Machinery 

Textiles 

Clothing and 
Shoes 

Brazil 
1959 197o 

.9 .9 

.95 .93 

.23 .38 

-.95 -.88 

.19 -.20 

Sao Paulo 
1959 197o 

.95 .32 

-. 11 .89 

-.69 -.71 

-.29 .11 

Pernambuco 
1959 197o 

.80 .30 

-1 -1 

-.26 -.09 

.94 .09 

Source: Censo Industrial, FIBGE, Brazil 



CHAPTER TWO 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 fiims 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 require very detailed technological data (both
 

actual 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 questionable
 

data and a priori specifications of the model's structure. As a first step,
 

therefore, it should be useful to obtain a general picture of the firms in-the
 

selected
two industries, classified by size. Simple tests of means on 


technological, marketing and financial variables will be discussed before
 

entering into more complicated tests involving greater a priori assumptions.
 

The first task is to classify firme into size classes. Since there
 

are relatively few firms (only 34 in the case 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.
 

the value or volume of
Several criteria could be used as measures of size: 


output, the number of employees or production employees, the real or book 

valge 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 

For instance, some large firms might use very capital-intensive
case. 


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 monopoly power, such that the value of production 
is large relative
 

no distortions,thereare homogeneous products, market 
to the physical output. If 

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
 

The approdegree of mechanization will depend on the scale of production. 


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
 

In this case, capital would be the
on inventories and financial needs. 


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. Especially for
 

integrated firms and firms producing several products, 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.
 

It would
In addition, some firms are missing data on one variable but not others. 
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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 here, 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 corsumed, the number of spindles (in :otton 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. When 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 for that firm.
 

Several variables fairly consistently 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 the value of total sales,
 

followed by kilo watt hours of electricity constimed and the number of production
 

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 most consistent. In every case where the 

to a firm was obvious, the number of spindles
assignment of a size category 

in "he factory fell within the appropriate range. Only in the cases of 

the decile range.ambiguous classification did it sometimes fall outside 

The quantity of raw cotton used and the kilos of yarn production--both
 

measures free from valuation problems, but incorporating quality differentials 

of all products performed
-- were also reliable. The value of total sales 

fairly well. Consumption of electricity and the nuvber of productfon
 

because of the measurement problem
employees did not perform well, perhaps 

in integrated plants. 

In the final selection, the small firms included those with 
fewer than 

the shoe industry and 110 in cotton spinning. The 
43 production employees in 

than 350 in shoes and cotton
large firms employed more than 130 or more 


spinning respectively. The small spinning firms have fewer than 8820
 

There are altogether 15 small,
spindles; the large have more than 25,000. 


11 small, 13 medium, and 10 large textile
30 medium and 15 large shoe firms; 

in a relativethat "small," "medium," or "large" is meantfirms. It is clear 


used here, should not be confused with other usage

sense only. "Small," as 

of small scale industry, especially in the case of cotton spinning.
 

After classifying firms into size groups, the mean values of selected
 

financial variables were estimated. The meantechnological, marketing and 

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

be expected because of the way the size categories were created, the meanb
 

with for both shoes and cottonof the ten size variables increase size, 


are. in every
spinning. The differences in means for the shoe industry 

case, significant at the 5% level of confidence. Average value added and 

profits, which were not used to determine the size groupings because they are 

derived variables and therefore of questionable accuracy, also increase 

with size. Again the differences in mean for value added are always
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In the textile industry, thesignificant, though not always for profits. 

the value 
means for the size variables also increase with size, though of 

raw material consumption is not significantly different between 
the small and
 

firms. Value added and profits increase signIficantly with size. 
the medium 

There is no reason to expect the teclological possibilities 
nor the
 

As
 
market and policy environments to be the same in different 

industries. 


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
 

Then I
 
related to its technological, marketing and financial 

conditions. 


will discuss the cotton spinning industry.
 

The first major area of interest being investigated 
concerns the
 

We can look at several summary measures
 technological differences among firms. 


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 size variables. Our null hypothesis is that
 

Since we
 
the mean values of these variables are equal across size 

class. 


expect 'Inthe shoe industry that technological differences 
are important
 

between small and medium firms but that the differences 
between medium
 

production processes, we hope to
and large firms have little to do with 

reject the hypothesis of equality in the first comparison 
but not in the
 

second.
 

There are several possible measures of aggregate capital, 
output or
 

Kilo watt hours consumed gives an estimate of machinery 
use,


of employment. 


assuming that large machines are not more efficient in 
their use of energy
 

The other measures - the estimated book value of the than small ones. 


both
 
machinery and the estimated real value of the machinery 

in place 
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production. Finally, capital social 
represent the capital stock used in 

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

Of these
 
inflation and tax biased estimate of the stock of all 

capital. 


the book value of machinery, andfollowed bymeasures, kilo watt hours, 


the estimated real value of the machinery in place 
best corresponds to the
 

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

accounting biases.
 

Since some firms have a diversified product line, 
including women's
 

shoes or purses, and there is considerable quality 
variation, total sales
 

seems a better measure of output than physical number 
of pairs or even the
 

It is also true that the value of
 value of men's leather shoe output. 


total sales is the most consistent predictor of a firm's 
size group.
 

Employment could include only those involved in production, 
or also
 

While the occupational
those people in administration and office work. 


categories might be clear-cut for large firms, they 
are not for small, which
 

In this case, then, total employment probably
have less division of labor. 


creates fewer biases across scale than the number of 
production employees.
 

The data do, in general, support our expectations 
of technological
 

The capital-labor ratio in small firms--whether
 differences across scale. 


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 sized firms. The differences are signi-


Using the same measlires, the capital-labor ratio of
 ficant half the time. 


less than that of medium

large firms is sometimes greater and sometimes 


the differences are significant only once.
firms, and 


small firms employ significantly more administrative
Predictably, 

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 ii their use of 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) is
 

less (at the 10% level of significance) for small than for medium and for
 

medium than for large firns (insignificantly so). When questioned about
 

this, the production managers claimed they cnuld not keep their customers
 

without a varied product line. Apparently it is difficult or impossible
 

for small firms to coordinate, either directly or through the traveling
 

salesmen, in their sales efforts. Whatever the reason, one result of the
 

limited production runs is to inefficiently utilize capital.
 

If small firms cannot take advantage of scale economies, we would
 

expect them to be technologically 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 

1The maximum efficiency value is 1.0; the minimum is 0.0.
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the distance of a firm's input vector from the efficient isoquant input
 

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

inmore 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 organization,
 

these firms might have greater access to credit and at lower cost. If
 

search costs 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 is essentially the same as that employed 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 significant
 

differences between medium and small scale firms in the areas of credit,
 

marketing 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 average salary paid.
 

Larger firms tend to introduce automatic conveyor 
belts later than
 

But the differences are not significant.
small firms. 


The 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
 

Equally consistent, however, would be an
 from small to large over time. 


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
 

Smaller firms could have a
 
competitive environment as smaller firms. 


higher turnover, both because they are technologically 
relatively inefficient
 

and because they operate within a competitive 
market where many entrepreneurs
 

to the limited amount of capital.
have access 


In the first interpretation, the age of the 
firm is primarily ex

plained as a capital market phenomenon: with 
little access to borrowed
 

This theory does not explain,
 
funds, firms must grow from internal sources. 


however, why firms should want to grow nor 
why the larger firms, if there
 

are indeed scale advantages, do not limit 
the growth of the smaller firms.
 

The second interpretation combines capital 
market and technological phenomena
 

It argues that markets are
 
to explain the relation between size and 

age. 


quite segregated, with no natural tendency 
for small firms to grow large
 

A firm, once large, has a permanent advantage. 
Greater insti

over time. 


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 sized 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 distkibution, 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 monthly 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 

they are more likely to be covered by social se-urity 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, if large firms tend to hire more skilled and educated workers, workers
 

higher up the 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
 

one
 wage differential paid by large and small firms into two components: 


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 numbe
 

of workers, as in
 
wiLi
 

(1) w ZE- , where
 

a particular firm;is the average wage plus fringe benefit rate paid by 

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

occupation i;
 

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

L- L
 

to determine the sources of wage differentials between
Differentiating i) 

firms: 

(2) .,rwi d (-) + "(-) dwi(2) Li L1 
i i 

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

(2) can be modified to:
 
Li
. Li 

2-+)w' +] [(wi)L - (wi)gl(2a) A (wi) [(L)- (L= s 

firms. For every
where the subscripts L and S refer to large and small 


matched pair of a large and small firm, one can calculate such 
a wage
 

the on the right hand side of (2a)differential. For each paiv, first term 
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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 gap 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-

is 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 presented 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 occupational differential terms are positive. Neither average is
 

significantly different from zero, a result which is also consistent with
 

the lack of a significant difference in mean wages in Table 3. Looking
 

a little more closely at the individual paired values for the wage 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 the 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 skilled 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 is 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 output markets.
 

The first one, exports as a percent of sales, is significantly greater 

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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the well known view that the major industrial exportersevidence to support 

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 buyer.
 

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, much of the small firms' credit
 

comes from their suppliers. Debt, both short and long term, increases
 

significantly as a percentage of the value of machinery across each scale
 

category. Small firms, however, make a (significantly) larger percentage
 

of cash sales and a smaller percentage 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 (ina country with approximately 50% inflation at the time) was 85%,
 

72% and 68% 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. One would not expect the smallest firms to be profitable. While
 

the middle firms appear to be technologicaJly 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
 

Absolute profit levels increase with size, significantly
on capital stock. 


so between the small and medium firms, giving an indicator of minimal relia

bility. As I discussed before, information on the book value of capital 

is notoriously unreliable, especially in a rapidly inflating country like 

Brazil. The estimated value of the machinery in place, whether book or real 

as a measure
value, as a measure of the capital stock, or of kilo watt hours, 


of capital usage, are probably more reliable. Profit rates based on each of
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these measures of capital show that small firms earn significantly lower 

profit rates. Medium firms earn the highest average profit rates in each 

case. Only in the case of profits as a percent of electricity consumption 

is the difference between medium and large firma 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 processes across the size group:fngs, and then look at varia

bles more related to financial, marketing and informational characteristics.
 

The variable means are presented in Table 5.
 

Of 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 accoutz 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 in 3l1 sections of the plant and in all shifts. 

Finally, the book value 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 p'ant's technological process, it is 

appropriate to include administrative pe\-sonnel in total employment, 

since the division of labor is not identical across size categc,'ies. The 

ratio of "non-production" to "production" employees is considerably, but
 

not significantly higher for the smallest sized firms.
 

Using any one of the three measures of capital itock or use, the
 

The difference betweencapital-labor ratio is lowest for the small firms. 

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
 

te 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

ho'aothetic production function.
 

Since firms clearly have different ratios of administrative to total
 

Large
personnel, production techniques are not duplicated on larger scales. 


firms appear to be able to save on certain kinds of sales and administrative
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employees 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 a 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 non-homotheticity must
 

either depend on quality differences in raw material and output, or occur
 

in the production of value added.
 

If small firms arc more efficient in their use of capital than are
 

large firm, 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 3mall firms' low capital-labor ratios might
 

occur in spite of an inefficient use of capital rather than because of
 

Medium firms consistently have the lowest capital-sales ratios.
economies. 


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 Farrell measure suggests that efficiency increases with scale, though 

at the 10% level only between the smallthe differences are significant 

and medium firms. If the Farrell index is reliable, the medium firms' 

their relatively inefficientefficient use of capital must be offset by 

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
 

either large or especially small, firms.medium firms is higher than that of 

As discussed before, however, this average depends both on the occupational
 

mix within the firm and the wages paid for any occupation. Ordering firms
 

and forming pairs--one large and oneaccording to the number of spindles 

small firm-- of increasing size, it appears that, overall, small firms pay
 

This finding is not inconsistent
higher average wages than large firms. 


three size groups, since the firms
with the comparison of means across the 

the middle group might fall predominantlypaying high average wages within 

into the smaller half of firms. The average wage paid by small firms is 

larger, however, because of their occupational structure, and in 
spite of
 

paying lower wages for the same occupation. The differences are significant,
 

and not too surprising, given the textile industry's geographic dispersion.
 

Table 6 gives the breakdown of the wage differential for each 
matched pair.
 

The overall 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, 32% 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 technologically 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 financial advantages that separate large firms from
 

the medium and small appear to be fairly continuous. The gradual differences
 

in technology and financial markets, however, add up to somewihat greater,
 

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

A description of the characteristic mean differences across firms,
 

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 simultaneously control for firm
 

ch3racteristics, by various methodologies: simple production function estima

tions, production efficiency estimates, and multiple discriminant analysis.
 



Table 1 39. 
Number of Times Firm Ranked in Given Interval: Shoes 

fercentile 
Large'

0-10% 10-204 20-30% 
Medium 

30-40% 40-50 50-60% 60-70. 73-80Z 
Small 

30-93% 90-100% Missing Size* 
Absolute Rank 1-5 
Firm No. 

6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 Group 

201 5 5 H 
202 2 7 1 H 
203 1 3 3 2 1 H 
204 3 7 S 
205 1 7 2 S 
206 3 4 2 1 L 
207 1 6 3 S 
208 3 7 S 
209 1 4 5 H 
210 1 6 3 H 
211 5 3 1 S 
212 1 2 4 1 1 1 M 
213 3 3 2 2 H 
214 4 2 4 H 
215 4 5 1 L 
216 1 4 2 2 1 H 
217 2 4 4 H 
218 4 2 4 M 
219 1 2 7 S 
220 2 5 3 H 
221 2 3 1 2 1 1 L 
222 2 7 1 S 
223 2 8 S 
224 2 1 1 2 1 2 1 H 
225 3 2 4 1 H 
226 1 1 2 6 S 
227 3 4 2 1 H 
228 1 1 6 2 H 
229 1 2 5 2 S 
230 1 1 5 2 1 S 
231 1 4 5 S 
232 1 5 4 S 
233 2 3 1 3 1 H 
234 2 4 3 1 S 
235 5 5 S 
101 2 6 1 1 H 
102 9 1 L 
103 5 5 L 
104 3 5 1 1 L 
105 4 4 1 1 L 
106 1 7 1 1 L 
107 2 6 2 H 
108 1 1 5 2 1 H 
109 10 L 
110 2 3 4 1 L 
ill 8 1 1 L 
112 1 4 2 1 1 1 H 
113 9 1 L 
114 3 6 1 L 
115 4 5 1 L 

CL - Large; H - Hedium; S - Small 
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Table 2 40. 

Number of Times firm Ranked in Given Interval: Cotton Spinning 

Large Medium Small 

AIrm 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 1 2 1 2 1 2 1 L 

2 1 1 1 3 1 3 H 

3 3 3 2 2 L 

4 1 1 3 1 3 1 H 

1 3 3 2 1 H 

6 1 1 3 5 S 

7 2 4 1 2 1 H 

8 2 5 1 2 L 

9 1 1 1 6 M 

1 9 M 

11 3 3 2 1 S 

12 1 1 1 7 S 

13 2 1 5 2 S 

14 2 3 1 2 1 1 M 

1 1 4 1 2 1 M 

16 1 1 2 2 4 S 

17 1 7 1 1 S 

18 1 2 2 4 1 H 

19 1 1 1 1 1 5 H 

1 3 3 2 1 L 

21 2 3 3 1 1 H 

22 1 2 1 2 2 1 1 M 

23 2 4 2 2 S 

24 6 4 L 

1 4 2 2 1 H 

26 3 1 1 5 H 

27 1 1 1 2 2 2 1 S 

28 1 1 3 3 2 S 

29 1 1 3 1 1 1 1 1 L 

1 3 6 H 

31 1 4 3 1 1 L 

32 7 3 L 

33 9 1 L 

34 2 3 1 1 2 1 L 

*L - Large; H Medium; S - Small 
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Table 3 

Mean Difference by Size Groups: Shoes 1 

Large No. of Medium No. of Small No. of 

Variable Firms observations Firms , observations Firms observatio 

No. pairs produced 21766** 
(15975) 

14 7991 
(3218) 

21 2384** 
(2342) 

15 

Value of pairs produced 2041** 14 600 21 103** 15 
(1337) (228) (85) 

Total value sales (1) 2392** 
(1872) 

14 564 
(219) 

21 79** 
(49) 

15 

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 consumed 237,729** 14 49012 20 11432** 15 
(219.742) (17875) (8684) 

Book value machines 12822** 14 3588 21 854** 15 

Real-value machines 
(9926) 

17797** 12 
(1175) 
5205 21 

(625) 
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 

Profit 
(474) 
1019 14 

(213) 
374 21 

(59) 
42** 15 

(1491) (198) (59) 
Profit/book'yalue 
machinery .070 14 .116 21 .062** 15 

(.184) (.086) (.069) 
Profit/real value 
machines .041 12 .121 21 .050** 15 

(.185) (.133) (.056) 
Profit/15M .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 42 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 1OZ level. 

**Significantly different from the mean for medium firms at the 5% level. 
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Table 3: (continued)
 

Variable 
Large 
Firms 

No. of 
observations 

Medium 
Firms 

No. of 
observations 

Small 
Firms 

No. of 
observations 

KWH/total sales (1) 

Book value machines/ 
total sales (1) 

Real value machines/ 
total sales (1) 

Administrative & Bales 
emp./prod. emp. 

Models/week 

Length of prod. run 

Efficiency 

Yr. of conveyor belt 

Age 

Wage & fringe benefit 
rate 

Zxports/total sales (1) 

Debt/value of machinery 

Z sales for cash 

Z purchases for cash 

Discount for cash sales 

Raw material purchases/ 
total sales (2) 

Education of prod. 
manager 

Age of prod. manager 

Experience of director 

Personal info. sources/ 
sales (2) 

Other info. sources. 
sales (2) 

No. fairs/sales (2) 

107 
(58) 

5.9 
(2.5) 

7.3 
(2.4) 

.09 
(.04) 

31.6 
(20.5) 
1359 

(2338) 
.563 

(.183) 
71.3 
(3.) 

18.6** 
(15.2) 

2.9. 
(6.1) 
2.2** 
(2.3) 
.986* 

(.474) 
17.1 
(21.6) 

16.7 
(32.5) 
9.0 
(3.7) 

.349 
(.163) 

3.8 
(1.3) 

35.0 
(5.4) 

15.0 
(8.8) 

.0003* 
(.0000) 

.0007* 
(.001) 
.0020 
(.001) 

14 

14 

12 

14 

14 

14 

14 

12 

14 

14 

14 

14 

14 

14 

14 

14 

12 

13 

14 

14 

14 

14 

98 
(47) 

7.0 
(2.6) 

9.0 
(5.7) 

.08 
(.04) 

28.0 
(17.4) 

476 
(466) 

.548 
(.167) 

71.9 
(2.4) 
9.4 
(4.2) 

1.1 
(.2) 
.3 

(.7) 
.683 
(.426) 

18.8 
(18.8) 
5.8 
(9.2) 

9.4 
(2.5) 

.302 
(.089) 

3.5 
(1.2) 

34.8 
(8.7) 

15.4 
(8.6) 

.0009 
(.001) 

.0015 
(.001) 
.0028 

(.002) 

20 

21 

21 

21 

21 

21 

20 

18 

21 

21 

21 

21 

21 

21 

21 

21 

15 

15 

21 

21 

21 

20 

153** 
(80) 

12.9** 
(9.2) 

15.9** 
(10.9) 

.15** 
(.13) 

20.7 
(16.6) 

218** 
(399) 
.558 
(.207) 

69.5 
(5.0) 
7.8 
(4.8) 

1.0 
(.4) 
.7 

(2.6) 
.354** 
(.178) 

60.2 * M 
(35.8) 

6.7 
(10.5) 

10.8 
(2.6) 

.489** 
(.268) 

2.5** 
(.55) 

38.2 
(3.4) 

14.6 
(8.4) 

.0069** 
(.008) 

.0072** 
(.008) 
.0119'* 

(.000) 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

14 

5 

15 

15 

15 

6 

6 

15 

15 

15 

15 

Use of foreign 
machinery 
1 - yes 

.50 
(.52) 

14 .29 
(.46) 

21 0.0** 
(0.0) 

15 
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Table 4
 

Wage Differentias in the Shoe Industry
 

Li Li L 
Hatched pair (W - [(w)L - (wL)s](-)L 

of firms 

1 -.154 -.096 
2 -.105 .070 
3 -.012 .510 
4 -.152 .250 
5 -.040 -.240 
6 -.042 -.017 
7 -.335 .285 
8 -.071 .408 
9 -.131 -.648 

10 -.053 .010 
11 -.056 .247 
12 .035 .246 
13 -.120 .267 
14 -.081 -.235 
15 -.084 .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 .368 
24 .915 -.427 
25 -.004 -.117 

Average(standard 
deviation) 

Average, excluding 
#22,24(standard 

.055 
(.472) 
-.064** 
(.084) 

.040 
(.506) 
.256w' 

(.181) 
Deviation)
 

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

Mean Differences by Size Groups: Cotton -pinning1
 

Large No. of Medium No, of Small No. of 
Variable Firms observations Firms observations Firms observations 

Kilo of yarn produced 496,164** 
(338,706) 

10 124,278 
(519066) 

12 36,148** 
(12,719) 

8 

Value of cotton yarn (1) 

Value of cotton yarn (2) 

Value of all sales 

'7,216** 
(6,534) 
7,679** 

(4,813) 
11,128** 

10 

10 

10 

2,179 
(1,157) 
2,452 

(1,597) 
4,365 

11 

12 

12 

349** 
(140) 
631** 
(420) 

l,246** 

4 

8 

7 

No. prod. employees 

Total employment 

Kilo-watt hours consumed 

(6,066) 
580** 

(319) 
646** 
(300) 

10,384** 

9 

9 

9 

(2,462) 
239 
(148) 
261 
(157) 
2,048 

13 

13 

13 

(1,443) 
94** 
(53) 
115** 
(53) 
383** 

8 

8 

7 

No. spindles 
(6,818) 
46,594** 
(23,557) 

10 
(2,591) 
16,032 
(o,634) 

15 
(276) 

3,917** 
(2,214) 

9 

Book value capital & 
reserves 75,545** 10 26,248 13 11,971* 8 

Kilos of cotton consumed 
(25,152) 

430** 10 
(16,614) 

129 11 
(15,149) 

36** 9 

Value raw materials 
(327) 
7,622* 8 

(33) 
1,340 8 

(14) 
928 6 

Value added 
(8,187) 
4,724 9 

(706) 
1,449 12 

(1,346) 
183** 7 

Profits 

Profit/spindle 

Profits/Kl 

(3,494) 
3,642** 

(2,978) 
.071 

(.056) 
45.4 
(125.5) 

9 

9 

8 

(1,441) 
859 

(1,348) 
.054 

(.072) 
31.7 
(100.5) 

12 

12 

11 

(74) 
29** 
(116) 

.022 
(.036) 

.151 
(.272) 

7 

7 

5 

Profits/book value 
capital 

Spindles/all employees 

KWH/all employees 

.018 
(.048) 
86.7 
(37.7) 
17.0 
(15.3) 

7 

9 

8 

.064 
(.082) 

161.9 
(362.4) 
8.7 
(8.1) 

10 

13 

12 

.028 
(.048) 
34.1 
(10.1) 
4.2* 
(2.7) 

6 

8 

6 

Book value capital/ 
all emp. 

Spindles/sales 

Equity capital/sales 

KWI/sales 

138.1 
(50.7) 
4.681 

(1.936) 
7.591 

(2.652) 
1.009 

(.911) 

9 

10 

10 

9 

238.1 
(490.5) 
3.926 

(2.051) 
6.125 

(3.691) 
.597 

(.957) 

12 

12 

12 

12 

109.6 
(88.2) 
5.818 

(5.412) 
13.888** 
(10.506) 

.889 
(.798) 

7 

7 

7 

5 

*Significantly different from the mean for redium firms at the 10% level.
 

**Significantly different from the medn for medium firms at the 5% 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 observatii 

Administrative emp./ 
prod. emp. .159 

(.162) 
9 .121 

(.106) 
13 .335 

(.527) 
8 

Kilos output/carding 
machine 11.9** 10 18.4 14 12.143** 7 

Efficiency 
(4.202) 

.771 
(.219) 

9 
(6.31) 

.731 
(.291) 

9 
(8.552) 

.446* 
(.338) 

7 

Age 37.1 
(18.3) 

10 33.2 
(8.1) 

13 25.5** 
(24.6) 

8 

Years of Ulster 
installation 9.9 10 5.6 15 ,9** 9 

(7.7) (6.3) (2.7) 
Wage & fringe benefit 
rate .1.81 9 2.78 13 1.67 8 

(.46) (2.34) (.64) 
Exports/total sales 1.165 

(1.328) 
10 1.415 

(2.102) 
12 .040** 

(.107) 
7 

Debt/spindles 2.242 
(2.031) 

8 1.593 
(1.194) 

10 1.472 
(1.109) 

6 

Debt/KWH 838.9 
(2327.1) 

8 356.8 
(1025.4) 

10 8.272 
(1.765) 

4 

Debt/book value capital 1.142 10 1.017 15 .947 9 
(.627) (.640) (.675) 

Discount for cash sales 4.286 10 4.769 15 6.333** 9 
(.777) (1.422) (2.327) 

Raw material purchases/ 
total sales .803 8 .417 8 .879 5 

Cotton use/kilos output 
(1.051) 
.001 10 

(.287) 
.001 11 

(.955) 
.001 8 

Education of prod. manager 
(.000) 

4.40 10 
(.000) 
4.45 15 

(.000) 
4.14 9 

(.84) (.69) (1.36) 
Experience in industry of 
prod. manager 13.7 10 17.1 15 22.6 9 

Age of manager 
(10.4) 
41.5 10 

(11.4) 
44.2 13 

(16.8) 
43.1 8 

(13.0) (8.7) (19.0) 
Personal info. sources/ 
sales .0000 10 .0001 12 .0008* 7 

(.000) (.000) (.001) 
Other info. sources/ 
sales ,0001** 10 .0000 12 .0018 7 

(.000) (.001) (,002' 
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Table 6
 

Wage Differentials in the Cotton Spinning Industry
 

Matched pair LI LI Li 
of firms (wi)s[(r)L - (L [(w)L - (wi)s]()L 

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** .357*
 

(Standard deviation) (.693) (.720)
 

*Significantly different from zero at the 10% level.
 

**Significantly different from zero at the 5% level.
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Among Firms1 
A Neo-Classical Model of Si,;'t Differences 

In a simp' t model of a competitl.e 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 productitm methods and scales of
 

production. The only exception would occur in u 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 characterine types of firms, shying away from a theoretical discussion 

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

1The first part of this chapter is based on work with John Fei.
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and srall 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 observed differences
 

among firms are not explainable by the usual economists' methodL., that
 

there are "economic men" and "engineering men", "profit maximizers" and
 

"satisficers", "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 optimizJng
 

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 hypothesce
 

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.
 

lhe Stylized f'acts
 

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 engineering knowledge, to transform 

factors of production Into output. In addition, we assume that t1hese 

production techniques are known to all potential producers. For simplicity, 

we assume only two homogeneous factors, capital K and labor L, producing a 

homogeneous output Q: Q - f(K. L). We will work with a production
 

function that is continuous and differentiable. The first and second 

derivatives are listed in Table 1. Finally, we assume chat the product p°ice
 

in fixed relative to other product prices. The real wage. therefore, can
 

that sectoral
be denominated in physical terms. We can ignore ary impact 

output expansion might have on the product price. 

T.h' of the stylized facts we have isolated and are incorporating 

as parametern to fe estimated in the model refer to characteristics of 

this production function. Two refer to market phenomenon. These latter 

two, wc Incorporate explicitely as lnstimptions of the model. 

Large firms appear to use different techniques of production from 

those used by stxll firms. We will characterize these purely technological 

First, the greater the scale of production--measureddifferences in two ways. 


either in terms of output, capital stock or labor employed--the greater the 

capital intensity of production. This phenomenon is sugcgeated by numerous 

engineering studies and can be summarized in the following way: Specializa

tion is Itpoonible at low levels of production. A human being using 
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simple tools and equipment is more adaptable than a machine and can 

perform the required diverse operations. For a large enough production 

run, however, specialized machines can be 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 echanized
 

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 eLstence of scale economies. More recently, 

engineering data suggest that large firms are able to operate with lower 

unit costs of production, or higher o,) ,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 area 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
 

economies allow large firms to increase capacity ulilization when plant
 

and equipment 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 level, 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 productiuity 

wiil be higher. Note that efficiency here is entirely due to scale 

advartages and not to managerial 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
 

inefficient 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 these 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 

often 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 earnas its marginal
 

product.3 This behavioral assumption is extremely 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.
 

2There 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.
 

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

Taiwan than in countries with stronger labor unions. 
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On one interpretation,
Firms use different amounts of capital. 


Some firms have
 
the differences are due to imperfect capital markets. 


limited savings. An 
access to credit; others invest out of their own, 

alternative explanation for the differences in 
capital stock could be
 

Over time, the most
 
through machine durability and technological 

change. 


Perhaps the real wage has not
 
profitable volume of capital has risen. 

so that the older firmis, given their smaller capital 
risen sigificantly, 

stocks, are still maximizing short-run profits 
with the marginal product
 

Or perhaps, firms are able to optimally adof labor equal to the real wage. 


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
 

the real wage. 
employment such that labor's marginal 

product alwayr equals 

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
 

full knowledge of a production function 
The industry operates with 


where output Q is homogeneous
given in (1), and 

(1) Q - f(K,L). 

The first and second
 
is produced by homogeneous capital K 

and labor L. 


Each firm 
derivatives, obeying the usual signs, 

are written in Table 1. 


has at its disposal a fixed amount of 
capital, given by (2).
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(2) K1 " K, 

Firms maximize profits by hiring labor up to the point where labor'"
 

marginal product equals the real wage, as in (3).
 

(3) fL m ;7. 

related stylized facts.Equations (2) and (3) embody the two market 

The two technological stylized facts will be incorporated as parameters 
to
 

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

property of 

d(K/L K dk K
 
dK K-L dK k -kK' 

fLL+fKK
 
(5) Q=s
 

dapital intensity and (5) that of scale economies. 

Graphically the model can be presented in Figure 1. The upper 

part of the figure incorporates 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 wage constant and equal to 

labor's marginal product? And under what conditions will labor and capital 

If both labor and capital productivityproductivity increase with scale? 

can rise, then large firms might appear more efficient than small firms, 

also ask what happens,firm is can 

as the capital stock increases, to income distribution, measured by labor's 

even when each internally efficient. We 

share 0L 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 employment 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 (R1C) 

if the elasticity defined in (4) is positive, such that capital 
eLK 

intensity rises with scale, or - < 1. This relationship can beELL 

explained as follows: As scale increases through an increase in the avail

able capital stock, labor's marginal product rises due to factor comple-

Since the real wage is fixed, however, employers hire more
mentarity. 


If there is RWC, the percentage increase in employment, which is
labor. 


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
 

For
 are capital and labor productivities and the internal rate of return. 


the first two, one would expect factor productivities to increase when
 

there are scale economies, or when the output elasticities sum to more
 

Equations
than one--unless offset by diminishing returns to a single factor. 


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

ginal productivity, and factor complementarity.
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clearly, the greater the scale economies, the 
more likely both labor and
 

RWC, such that there is
 capital productivity are to increase with scale. 


capital deepening, tends to increase labor productivity 
but decrease that
 

of capital.
 

the three income distribution variables--
The effect of scale on 


givencapital's share-is 
labor's share, the internal rate of return, and 

The first, variable, the elasticity of
 in equations 2.6, 2.7 and 2.8. 


output with respect to labor, is proportional to the inverse of labor's
 

Therefore,
 
average productivity, since its marginal product 

is fixed. 


for the necond, the internal rate of 
return to capital
 

nLK - (Q/L)K.As 

rises with scale when there are scale economies. Equivalently,
clearly 

of capital exceeds the internal rate of 
as long as the marginal product 

scale. As a result, capital's
the latter will increase withreturn, 

share !K 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
 

firms of different sizes, it has been possible 
to
 

labor markets across 


limit the technological 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
 

-K IL and *K' Of particular interest are
 three technological parameters 

ILL
 

factor productivity and factor returns.
 the elasticities relating to 


We can solve for the various 
combinations of OL' OK and

the elasticities for labor and capitalwhich result in a given value of 

http:Q/L)K.As
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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 0K' for given values of CTY, 
CLL
 

K)In ( L' space, a set of parallel straight lines with slope of -1 

gives the combination of output elasticities 0L and K associated with a 

specific scale coefficient s. In particular, the line representing
 

the case of no scale economies or diseconomies is indicated, passing
 

through the points (0,1) and (1,0).
 

The zero isoelasticity lines for each variable are also drawn in
 

Figure 2. Mhen 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 nrK, therefore, coincides 

with the line for no scale economies. The set of isoelasticity lines for 

nr,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 faster 

than capital productivity depends on relative factor complemontarity. If 

there is relatively weak complementarity, such that capital intensity 
CL 

rises with scale and - K < 1, labor productivity will increase faster than 
CLL
 

that of capital for any combination of (0L' #K). The reverse is true if there
 

is relatively strong complementarity and a tendency for labor intensity to
 

increase. In (0L' OK) space, the isoelasticity frontiers for labor and
 

capital productivity are parallel and separated by an absolute distance of 

l1- CLK I along the OK axis. To the Northeast of the zero isoelasticityCLL 

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-r, the isoelasticity line coincides (except
 

for a segment along the vertical axis) with the zero qp,K line. This result
 

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 np,K is positive and therefore ri0K negative,
 

nw,K will also be positive.
 

Figure 3 combines the zero isoelasticity lines for three cases of
 

LK -- where there is relatively strong and relatively weak complementarity, 
LL
 

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

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
 

-yl which are consistent with increasing or decreasing 
factor
 

*L'OK and 
CLL 
productivities and return to capital.
 

Equations 2.4 - 2.8 can be estimated, to determine the implicit 

coefficients, assuming 0L' OK and -C - are fixed for all 

values of the capital stock. Statistical tests can then be applied to
 

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

reject the model developed here as a characterization of firm behavior.
 

technological ' CLL 
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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.
 



59.
 

The Data 

has been formulated requires data at the firm level 
The model as it 

the factor returns. It would 
on the technological processes in use and on 

be useful to have data for several industries 
with different technological
 

For instance , the implications of the model and market characteristics. 


could be tested both for an industry that, based on 
secondary sources has
 

In addition the model
 
technological scale economies and one that does not. 


an apparently competitive

could be tested for an industry that operates in 


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


hire workers upfirms do not 

The assumptions can also be investigated independently of the logical 

implications of the model. That is, we can ask whether firms of different 

sizes do, in fact, pay the same wage rate for equivalent skills. Even if 

to the point where laber's marginal product 

equals the real wage, equal wage rates 
suggest mobility and a competitive
 

such as unions 
on the supply side. Institutional constraints

labor market 

and labor legislation could be explicitly investigated. Effective constraints,
 

however, should show up in wage differentials for similar occupational skill
 

Wage patterns are investigated in an earlier chapter.
categories. 


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 daLa 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 more interesting
 

test of the model than would be possible with aggregate data or with data 

from only one industry in one country. Generalizations about technology 

are suspect when based up( .i 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 scale economies and mechanization, are
 

gencralizable, the particular form and source of scale economies and/l-r 

mechanization has many industry-specific characteristics. Machining or
 

assembly operations might be similar from industry to industry, but there 

are still many non-trmsferable 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: perhaps 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 market protection as its earlier 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 odel'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 rapid 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 assumptions of the model must be rejected. Either the assump

tion 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
 

CLK 
c -
parameters *L,K and - as functions of the observable elasticities
 

np,K' nd,K and nr,K* The transformed equations that were actually estimated
 

and the parameter estimates 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
 

sense. 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, 
4 L' K and 

CLK/CLL 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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Table I 

Defint.ltons of Production Rolsitions 
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Table 2 

Production, Elanticities, usln, (3), a given real wage 
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Table 3
 

Isoelasticity Functions
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3.1 ,KK+ CL CLL *L
 

+
3.2 #K "d,K 1 - LL *L 

3.3 K nr, 
 +1 - (1 + nr.K) OL 

3.4 OK"m- n*L +. + K #L
 



66.
 

Estimates of 
Table. 4a 

*L#Kand 

'LL 

Shoes 

Parameter Valu-, 
CLK 

Equations Estimated R2 #L #K C1L 

I. rd,K -p,K 
L,.-

CLL 

-1 .: - i40 
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Table 4b
 

*k and ELK : Cotton Spinning
Estimates of 	*L, 

ELL
 

ELK
 
Equations Estimated RK 

KELL
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Figure 2 
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Figure 3
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CIIAPTER FOUR 


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
 

As in the model outlined earlier,
 to the financial and labor markets. 


the estimates of the Cobb-Douglass (CD) and CES functions assume that
 

that all
Any such estimation assumes 
each firm is operated efficiently. 


Even when firms operate

firms operate with the same production function. 


in different markets and, therefore, choose different scales 
and techniques,
 

The survey used to
 
the underlying technological relations are 

the same. 


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
 

The goal of this chapter is not only to estimate
 and profit maximization. 


the industrial production functions and to compare 
one specification with
 

to study the nature of scale economies. Several forms of both
 
another, but 


the CD and the CES functions have been estimated 
in order to understand the
 

I have tried to distinguish
 
sources of scale economies or diseconomies. 


economies based upon production advantages 
from those based upon product or
 

input marketing 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
 

and
KMIt's of electricity consumption or spindles are presented in Tables I 

this should be borne in mind in interpreting tile2. It is possible--and 

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
 

biased 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 (lb).
 

n A + a in L + b in K/L + c in RM/L + u
(la) in Xo/L -i 


(ib) in X1 /L - in A + a in L + b In K/L + u
 

Xo is a measure of either physical output or sales,
where, 


X1 is a measure of physical output, sales or value added,
 

L is the number of people employed,
 

K is a measure of capital (kilo-watt hours of electricity
 

or spindles in spinning),consumed in the case of shoes 

RM is the physical consumption of cotton in the case of spinning 

and the value 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 

with respect to capital and raw materials; "a" is the estimated difference 

between the sum of the output elasticities and one, or the degree of
 

homogeneity minus one:
 

b - aX /DK (K/Xjl 

c 0 ax i/3RM. kI4/X1) 

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 both a physical and a
 

value sense, then the variable coefficients in (lb) would be identical for
 

all three measures of output. Alternatively, the assumption can be checked
 

by comparing the results of (la) with those of (ib). The two specifications 

have incompatible representations of raw material usage. If raw material
 

use is a constant proportion of output, the output elasticity "c"should
 

approximate one.
 

For each equation (la) and (lb), several forms have been estimated.
 

Both the value of output and physical output are used as dependent variables
 

in (la). In addition, value added is a dependent variable in (ib). A
 

comparison of the results obtained from the value and quantity of output
 

equations should indicate whether there are scale economies in product 

The value measure of output allows for, but does not distingutsh,
marketing. 


scale economies or diseconomies in product marketing 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
 

raw 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. Firet, 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 ib approximately one and the estimate of capital share becomes
 

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 indluded 

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 

(la) or (lb). 

The main interest here is to estimate the value and sources of scale 

economies. In both industries, the physical output equations show substan-

Thetial diseconomies of scale, more so for shoes than for textiles. 

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
 

smaller 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 economies in the shoe industry.
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the dependent variables the estimateIf value of output is used as 

of shoes andof scale economies increases to nearly unity in the case 

over .90 in textiles. Apparently, sales increase faster than physical
 

Even if large firma produce a higher quality
output and than factor use. 


product, they do this without proportionate increases in factor use.
 

Finally, the value 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 presented in Tables 2a and 2b.
 

First, to dispose of the elasticity of substitution. Whether the Knienta
 

expansion or the form based upon competitive warket profit maximization
 

from negative values, tois used, the elasticity is highly unstable, going 

valuen less than unity, to values greater than unity. It is not suTprising
 

that the estimates should be so poor, since o is a second order estimate in 

the Kmentai sp!cification and based upon competitive market behavior in the 

other case.
 

The scale elasticities follow a pattern and even absolute magnitudes
 

very similar to the CD equations. That discussion need not be repeated.
 

expansion of the CES function or on the competitive
Variants on Kmenta's 


profit maximization form can be used to test for non-homotheticity. The
 

latter gives very poor results and is not reproduced here. Its results
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would be consistent with numerous interpretations, such as non-profit
 

maximization, unltary/non-unitary scale elasticity, or homothatic/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
 

2
 
homothetjc CES function, then the coefficients of the variable; (In K) 

(in L) 2 and (-1/2 In K In ) would all equal tile coefiicl-nt of (In K,/I,) 2 i 

the basic CES forw. L, three out of nine tests only, were tile coefficients
 

of the non-homothetic equations in the shoe industry sip,nificantly different 

from those of the homothetic form. Five out of nine of the coefficients
 

in textiles were significantly different. Wiile the vvidenc, i; mixed, 

it could le a mist;ak to asnuma ;i homothetic production technolog,. 

The results from the production function estimations are intended to 

be suggestive and to raise certain questions. The first conclusion that 

appears to be quite general concerns scale economics. Scale economics 

have traditionally been discussed in the context of physical production 

capabilities. The evidence presented here, however, suggests that ,arketo'. 

both factor and product market--advantages might be more important in the 

shoe and cotton spinning industries. MTc second tentative conclusion con

cerns the coexistence of firtu in spite of the presence of scale economies 

and the mixed results on honotheticity. rirms cannot all operae In the 

same markets, since we observe disparities among them. The disparitiea 

might include differential knowledge of produiction techniques, different 

underlying production functions, and more damaging still, different incen..i,' 

to produce efficiently. Any one of these possibilities would invalidate r''

duction ftnction estimation in tle traditionnl sense. The estimates obI: 
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u~gsm suaiea an "VivIca1 rqllatl@P beween output aMd Input In tha 

sctors .a,..rvihi. vithout ml-is my underlyingI techoololical relations. 
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Table I
 

Shoes and Cotton Spinniny*
3timtcs of Cobb-Douglnn Production Functions: 


Independent 
Varlnhie Shoes 

Dependent Vart.nhilr 
-- Cotton Sp inning 

In q 
L 

In PQL In -1. 
InRI. InML 

Inm nL 
!01. 1n L 

nA11 1. 
In 

In Ki 
L .36 

(2.66) 
.31 

(3.71) 
.79 
(5.19) 

.36 
(2.63) 

.32 
(3.62) 

.93 .90 
(3.22) (3.63) 

.80 
(1.95) 

.04 .57 
(.22) (1.9:!) 

In L -.30 
(5.51) 

-.02 
(.71) 

.08 
(1.2.) 

-.30 
( .21) 

-.005 
(.14) 

-.20 -.09 
(1.15) (.57) 

.15 
(.60) 

-.00,' 
(.O,) 

-.02 
(.1) 

In Rtf 
-L -.017 

(.12) 
.15 
(1.75) 

1.11 .72 
(9.22) (1.95) 

Constanr 3.46 .06 -3.89 3.48 -.15 3,48 -.51 -2.80 6.82 .72 

R2 .47 .25 .40 .47 .30 .33 .38 .20 .87 .47 

No. of
 
oberva 25 25
46 46 25 25 25

tions 46 46 46 


Scale
 
.91 1.15 1.00 .98
.98 1.08 .7 1.00 .80
ClasticitY .70 


t - statistics in parcntheves 
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Table 2a
 

Shoes*
Estimates of CES and Non-liomothetic Production Functions: 

Independent Dependent Vnriables 

L L L L L L L L ' 

L11 -1.10 
(.71) 

.02 
(.03) 

7.27 
(5.03) 

-1.42 
(.86) 

-.07 
(.07) 

7.07 
(4.67) 

In 1. -2.8 
(5.05) 

-.02 
(.60) 

.014 
(.27) 

.17 
(.22) 

-.04 
(.08) 

.039 
(.05) 

nKL 
2 .12

(.95) 
.02 

(.30) 
-.54 
(4.50) 

(inK) 2 16 
(1.14) 

.03 
(.31) 

-.53 
(4.06) 

In K In L -. 34 
(1.04) 

-.04 
(.17) 

1.09 
(3.58) 

(InL)2 .15
(.74) 

-.003 
(.03) 

-.58 
(3.17) 

In w 
-.27 .005 

(1.67) (.05) 

.13 

(.70 

constant 7.73 .91 -22.83 7.1 1.21 -22.34 4.42 1.92 1.38 

R2 .48 .25 .59 .49 .26 .60 .06 0 .01 

No. of 

observations 46 46 46 46 46 46 46 46 46. 

Scale elasticity .72 .98 1.01 1 1 1 

a -2.83 1.25 .19 -.27 .005 .13 

t - stati tics In parentheses 
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Table 2b 

Estimates of CES and Non-llomthetic Production Functions: Cotton Spinning*
 

IndependentVarInblen In In P-L In 
Denendent Vnrf ltLUs 

R In - In I-M In VA In R In ML- In VAI 

L L L L L L L L 11 

In r
L -1.32 3.87 -2.60 -2.76 3.56 -2.78 

(.33) (1.10) (.44) (.73) (.95) 1.45) 

In L -.18 -.12 .19 -2.47 -1.04 -2.61 
(.98) ..75) (.71) (1.09) (.47) (.71) 

(n 2 .28
(.56) 

-.36 
(.85) 

.42 
(.57) 

(In K)2 -.20 -.43 .56 
(.40) (.89) (.69) 

In K In 1, 1.35 1.03 -1.29 
(1.10) (.85) (.65) 

(In L)2 -1.28 -.57 1.04 
(1.53) (.69) (.76) 

In w .24 -.01 1.]9 
(.52) (.03) (2.04) 

constant 7.87 -6.33 3.84 16.88 -3.22 11.69 5.92 2.5/4 .62 

R2 .34 .40 .21 .49 .41 .25 .01 0 .15 

No. of 
observntions 25 25 25 25 25 25 25 25 25 

Scale elasticity .82 .88 1.19 1 1 1 

o .14 -.27 -.50 .24 -.01 1.19 

t - statistics in parentheses 
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The Determination and Characterization of Efficient Firms1 

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/unwemployment 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 more traditional and labor intensive. 

That is, some appear to use "appropriate" technology while others dd not. 

From these observations, many conclude that the market distortions needed 

to account for this coexistence should be reduced. Factor and product prices 

reflectin, the economic scarcity would result in a more "appropriate" 

choice of product and process, and therefore diminish unemployment and 

increase output. 

This discussion of Interfirm differences and misallocation of
 

resources could take place within a standard neoclassical framework. Each 

firm might operate with technical efficiency, minimizing costs given the 

prevailing factor prices.and even maximize profits in choosing the scale
 

of output, given relative prices and credit restrictions. The explanation
 

for the observed differences would include the firm's operating in separate 

product or factor markets; durability of equipment, and lagged adjustment 

to changing market conditions; durability cf equipment and technical change 

among equipment suppliers. 

It is likely, however, .that the standard neoclassical explanations-

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

II vant to thank James N. Doles for making available his computer algorithm 

used in this chapter.
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story. An attempt to test a particular neostock-do 	not tell the whole 

model of short-run profit maximizing firms with exogenousclassical 

capital stock was not very successful.
I The theoretical implications 

not borne out by survey data on Brazilian shoe andof the model were 

The primary effect of reducing distortions and
 cotton spinning firms. 

one technicn1lyincreasing competition might not be to shift from 

efficient production point to another more socially desirable 
one. And 

in the value of output might be significnittly larger thanthe increase 

is generally attributed to a reallocation of resourcec used 
technically
 

efficiently in a micro sense.
 

Market distortions are frequently devicee for market protection.
 

one market

Segmented product and factor markets protect firms operating 

in 

are separated and protectedfrom those operatIng, in another: Large firms 


from small; exporters from non-exprtern; high quality product 
from mass
 

Protection diminishes the
 market producers; one region from another etc. 


number of competitors and allows firms to produce inefficiently, even In
 

the micro sense.
 

The increase in output due to more efficient production might 
be
 

That is,

substantially larger than that due to resource real.ocotlon. 


X-inefficlency, might be empirically much more important 
than allocative
 

inefficiency in its effect on prod:ctivity.
 

Much of the standard

The Impact on l.bor absorption is lens clear. 


neoclassical 11ttrature ntsumen that there exist efficient 
labor-intensive
 

!n that case, factor prices more closely approximating
production techniques. 


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


shadow 

*See Chnpter 3 of this monograph, "Testing for Scale Economics in Two
 

Industrial 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 increase 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 efficient. There might be no change in production 

techniques for any given firm in the short run. In the long run, with 

machinery depreciation and new investment, processes might change. Even 

If the most profitable enterprises in the long run should employ labor

intensive methods of production, the most efficient firms in the short run 

cc Ad be relatively mechanized. Or the reverse could be the case. 

A complete answer to any empirical question about the long-run
 

efficient and profitable choice of technique would involve information
 

on blue prints and engineering know-how. The greater the variety of production
 

methods obverved, however, the more likely the set of observed techniques 

is to include those which are technologically efficient.
 

The short-run effect of eliminating distortions and protection might
 

be predicted from survey data. Detailed information on individual firms
 

can be used to measure relative efficiency. A measure of the degree of
 

efficiency can then be related to a firm's scale, capital intenisity, in

novativeness, entrepreneurial skills and background etc. "he goal of this
 

chapter is to first measure, at the firm level, the technical efficiency
 

of a sample of Brazilian shoe and cotton spinning firms. Then, an attempt 
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is made to characterize the relative 	efficiency of these firms. 
An
 

that could be obtained front the
estimate of the increase in output 

existing factors of production is included. 

A Measure of fficiency 

The sense in which a firm's "efficiency" level will be used here is 

there 
purely technological. 1te firm's production process is efficient if 

no way in which it could (1) increase its output with 
its existing

is 


factors of production and (2) increase its output per unit 
of factor con

sumed by changing its scale of production, maintaining 
factor proportions
 

Efficient firms are equivalent to those operating along a unit
 constant. 


made above, both
 
isoquant frontier. Considering only the first point (1) 

large and small firms might be efficient: Neither group 
is able to incrense 

output with its existing factors of production. The entrepreneur--manngers 

best possible Job in the gLven plant. BuLt 
and workers are each doing the 


large firm, might

in another sense, including the second point (2), the 

be more efficient. If there are Incre;asing reLur.ki to acole, larger fi run:s 

to scale and shotild make up the observed 
can take advantage of the returns 

have chotll a 
unit-output efficiency envelope. In 	 this cane, the managers 

to scale economies. 1he empirical
size of plant which might allow them reap 


measure used here includes both aspects of efficiency.
 

The two-factor case is illustrated in Figure 1, which 
shows inefficient 

more of one or both factors to produce output level Q than do 
firms using 

the efficient firms, or a linear combination of 
the efficient firms.
 

http:reLur.ki
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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 those firms
 

which are on the unit-isoquant envelope, standardizing output and factor
 

use as if there were constant returns to scale. The algorithm calculates
 

for each firm the factor (1 + 0) by which output could be expanded if 

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

is actually presented the inverse of this factor: F 'I5, for the tth 

firm. t Ie between and one, with efficient firms the samplesles zero in 

having a value of one. 

There are three implicit assumptions it this measure of efficiency 

that are worth discussing here. 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 there are scale economies 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
 

diseconomier. Third, the measure assumes that all factors of production 

are used with the some degree of efficiency. The farther a unit prodaction 

point is from the fror.tier along a ray through the origen, the lower the 

measure E. Figure 2 Illustrates a case where this proportionality assump

tion might be fal.e. For example, if 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 measure 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 care where two firms have identical 

degrees of efficiency according to the Farrell measure, 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
 

difficulties in implementing the algorithm. Ulile -:he program can handle 

up to 39 factors of preduction, the actual number in a particular production
 

process might be much larger. Alternntively, the larger the number of
 

factors specified, the greater the nu.ber of firn that appear efficient
 

since all substitutability among factore is prec.uded. Errors in data,
 

whether simple mistakes or unidentified variations in quality, can signi

ficantly affect the solution. Simiple niiutnkes in accounting are Magnified 

when factors are specified In detail, allowing fewer possibilities 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, eliminating the firms that appeared to be efficient on the
 

.original run. (Patricio Heller followed this procedure.) The effect here
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I@ to eliminate outliers, even when real, In order to see If the reraining 

a similarly shaped isoquant. Second,firm keep their efficiency rankIng 	and 

vith their respective efficiency measuresvarious input measures can 	be used, 

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 

the scale of production,technological and depended 	only on factor inputs and 

on product and factor prices. A neo-classicalprofitability depends both 

or not it is operating in a perfectlyprofit maximizing firm, whether 

costs for any given output choice. If
competitive market, will minimize 

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
 

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

output at points P1 and P2 . They are equally profitable, since they are 

operating in the same product and factor markets, and pay the same factor 

to the Farrellcosts. Firm (1), however, is more 	efficient according 

A slightly different situation is illustrated tn
 easure than firm (2). 


Figure 3b. Again the firms operate 	 in the same product and factor markets, 

and produce the same level 	of output. But here, their efficiency levels, 

as defined by their feasible output expansion 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. t 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 three illustrated cases, there is no relation between
 

efficiency and profitability. The lack of correspondence is due to pro

tection, lack of competition and segmented markets.
 

Estimating Firm Efficiencv
 

The Farrell algorithm has been run on the survey data from both the 

shoe and the cotton spinning industries. In each industry, the algorithm 

was run for at least three 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, was measured by the value of total sales,
 

The factors of production included the. value of raw material purchases in 

the case of shoes and the quantity of cotton consumed in the cane of cotton 

spinning. Capital was mcasured variously as electricity consumption, or
 

the book value of 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 number of production workern 

and sometimes partly disaggregated by plant division or by mnanual/machine 

operators. Tle precise specifications are given in Table 1, the Spearman 

rank correlations between the efficiency measures in Table 2 and the 

potential percentage increase in sales for the relevant sample of firms 

in Table 3. 

The correlation coefficients are in all but one case significant at
 

the 10 level. Even with substantial changes in the specification of the 



BY.
 

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 if factors 

were used efficiently is an even stronger test of the consistency of the 

Index. T'he output potential takes into account the level of the index 

rather than the rank. The absolute measure of inefficiency suggests that 

the shoe industry is less efficient 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. ite shoe industry, however, has been growing rapidly 

with, until recently, a grcwing denand for its output such that n In

efficient firms can survive. Moreovcr, only a stmall percentage of the 

shoe firms export. The others produce for a quite segmented domestic 

market. 

This conclusion might be questioned. It is possible that the estimnte 

of potential increase in output in the shoe industry is an overestimate. 

The degree of factor disaggregation wight bins the results. For example, 

textile experiments one and two, which are based up,.,quite disaggregated 

capital and, in the latte:r, disaggregated labor data, indicate firms to be 

relatively efficient. hen, however, a more aggregate measure of capital-

electricity consumption--is substituted for the number of .-chincz in c.ch 

division, as in experiment three, the estimated potential increase in output 

is substantially larger. Perhaps, then, the estimated potential increase 

in output is large in the shoe industry because of the use of aggregated 

factors of production. For instance, the only difference between shoe 



experiments one and two lies in slight diaggregation of the labor 
force. The experiment with a greater labor fOrcc brwukdown sh : : 

firm to be more efficient. But experiment three, on the other hs#jia 

tas oven moreFdetiAsled'laboricategoiiisii -toreteetsco-n

greater inefficiency. There -'anot a simple one-to-one coresp',Xe * 

between degree of disaggjragation and estimate of Inefficiency. -4t-0)" 

it is inappropriate to disaggregate factors which are close rAv,*41,l! 

Therefore, it is not obvious that the disaggrogated factor 

are always preferable. 

The conclusion that the shoe industry is re1ii,!tly 

could attain a substantially larger increase in output tht , 

Industry is probably warranted. How large an increase isf;~vt4 ~ 

either industry. hther the potential increase is 34"" t*Oj 

that firms in both shoes and apinning operate substan ti'4 

maximum efficiency. T7he lack of competition that pertair~i 

firc. to survive might well 

k L: :+ " : ++rC+':. . .utilitation of resourceont 

resources at a macro level. 

result in greater social ~i 

... . . . "4%+: + W +3 _++W,+tha firm level than tr~% 

Characterizina Firm rfr(iciency and rritnhbi1_it 

<.1~ ~ 

Firms of differing .#"iciency levels can he 4 

their Farrell Indices on firm variables, such aofA~~ 44 

Table 4 presents the results of such rerstX, ~~ 

4 

i 

' 

i*4. 

cotton vpinning industries. The results are 04 Fvq , 

In tni case of shoes. N~one of its rcgressitv4 

different from zero at the five percent 4'P 1 @ ; 

MUM
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however, both the level of sales and the productivity of the carding
 

Large firms appenr to be technologically more
machines are significant. 


as do firms that achieve a high hourly
efficient than small firms, 


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 employees--, 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 producing 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 set of regressions in Table 5 shows the relation
 

rate of profit as a dependent variable and selected technological,
between thiL 


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 efficiency and profitsbility. In fact, the ceteris paribus
 

iQsociation is generally negative, but insignificant. The only significant
 

of shoe industry. Surprisingly,variable Is exports as a percent sales for the 

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. Alternatively, 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 inUnited 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 

macro
estimates of inefficiency due to misallocation of resources at 

a 


cotton spinning industries could
economic level. Output in the shoe and 

be increased by up to 85% 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 
elcctricity, number of production workers. 

Shoes
 

Value of sales 	on raw material purchases, kilo watt hours of electricity,
Experiment 1: 

number of production workers.
 

Value of sales 	on raw material purchases, kilo watt hours of electricity,
Experiment 2: 

number of workers in lasting, number of other producLion workers. 

Value of sales on raw material purchases, kilowatt iours of electricity,Experiment 3: 

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.
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Table 2
 

Farrell Efficiency Experiments: Rank Order Correlations
 
Between Efficiency Indexesl
 

Experiment 

Textiles 1 

Textiles 

1' 2 3 1 

1 Shoes '4 

2 21 3 4 41 

1 ! .90** .98** .43* 

1' .90** 1 

2 .98** 1 .38 

3 ,43* .38 1 

Shoes
 

1 .95** .90** .31 .70**
1 


1' .95** 1 

2 .90** 1 .76** .35* .71** 

.76* 1
2' 


.31 .35* 1 .29
3 

.29 1 .95*1
.70** .71**
4 


.95"* 1
 
4' 


IThe primed (')experiments are identical to the unprimed experiments except that those
 

firms which were efficient in the unprimed experiments were omitted. Not all possible
 

primed experiments were run because of the small number of observations.
 

Significantly different from zero at the 1% level.
 

Significantly different from zero at the 5% level.
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Table 3 

Farrell Efficiency Experiments: Potential Increase in Output (Z)
 

Textiles 

Experiment 1 37% 

Experiment 2 36% 

Experiment 3 89% 

Shoes
 

Experiment 1 88%
 

Experiment 2 46%
 

Experiment 3 84%
 

Experiment 4 86%
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1
Table 4 

Characteristics of Efficient Firms
 

(Efficiency index of first 
experiments as dependent 

variable)
 

t
 
Independent M°bgnL 

Variables - 34x17 

Sales .220 x 10-
(.750) 

.324 x 10 
(3.264) 

Capital/Labor -.901 x 10 
(.569) 

-.251 x 10 
(1.54) 

Age -.110 x 10-2 
(.322) 

.161 x 10 
(.533) 

Administrative emp./Labor -.122 .145 

(.339) (.315) 

Exports/sales -.117 x 101 
(.768) 

.190 x 102 

Production run 
.243 x 10

(1.118) .193 x 1072 

Productivity of cards (2.349) 

.285 
Constant 
R2 

.580 

.11 .60 

2 
2 

No. of observations 32 22 

- statistics in parentheses.
1 t 

Variables defined below.
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Table 5
 

Characteristics of Profitable Firms
1
 

Shoes Cotton Spinning
Independent 

Variable
 

6
-5 
-5 -5 .192 x 10 .344 x 10


Sales .100 x 10 .113 x 10

(1.04) (1.15) (.83) (.11)
 

Capital/ -6 -3
 
-.103 x 10- .236 x 10
Labor -.519 x 10 .114 x 10 


(.10) (.20) (.30) (.57)
 

- 3
 
-3 - 3 .645 x 10- 3 .567 x 10


Age -.127 x 10 .133 x 10


(1.34) (1.18) (.92) (.79)
 

Admin. L/ 3
 
Labor -.722 x 10 -.141 x 102 -.152 -.159
 

(.06) (i128) (1.42) (1.46)
 

Exports/ -2 -2 
-
-.157 x 102 -.489 x 10 2 -.498 x 10sales -.150 x 10 

(3.00) (3.08) (.33) (.34) 

10 .875 x 10-6
 .738 x
Prod. run 

(1.03) (1.19)
 

Productivity
 
-
-
.156 x 10 2 .625 X 10
of cards 


(.82) (.28)
 

-2 -3 .487 x 10 -.547 x 10-2
 
Efficiency .564 x 10 -.834 x 10 (.80) (.11)(.85) (.11) 

Personal info./
 
-
 -24.117
sales .139 x 10


(.04) (1.18)
 

Other info./ 
sales -.303 

(1.000) 
-7.641 

(.77) 

Age of manager .556 x 10-4 

(.27) 

.109 x 10-3 

(.11) 

Education of .104 x 10-2 -.114 x 10- 1 

manager (.87) (.86) 

-2 -2 -4 -1 -2 
Constant .645 x 10 .972 x 10 .925 x 10 .150 x 101 .111 x 10 .109 

R2 .36 .38 .09 .19 .22 .18 

No. of
 
observations 32 32 32 22 -22 
 22
 

1 t - statistics in parentheses
 



99.
 

Definition of Variables for Tables 4 and 5
 

Variable 	 Definition
 

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


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

Age No. of years since plant installation, both industries;
 

kdministrative emp/
 
Labor Administrative personnel/production personnel, in shoes;
 

Administrative personnel/total employment, in spinning;
 

Exports/sales Value of exports/sales, both industries;
 

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

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


Profit rate 	 Profits/MH electricity consumed, in shoes;
 
Profits/spindles installed, in spinning;
 

Efficiency index from first Farrell experiment, both industries;
Efficiency 


Personal info./
 
sales Experience of other firms very important as a source of information
 

for new machinery purchases/sales, both industries;
 

Other info/sales 	 More formal sources of information, such as journals and suppliers'
 

representatives and fairs, very important fornew machinery purchases/
 

sales, both industries;
 

Age of manager Age of production manager, both industries;
 

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

K 

Figure 3a 

Same Profitability; Different 
Efficiency 

Figure 3b 
Same Efficiency; Different Profitability 

K 

L 

P1 

$ 

L 

Figure 3c 

Same Efficiency; Same or Differ( 
Profitability 

C f 

Cot, Revenue 

/
Q S I Q 

I I 



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. Simple 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 be derived from
 

oligopolistic 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
 

Within the shoe industry,
distinguishing the large from the medium firms. 


for instance, the minimum efficient scale of production 
might be reached
 

by the medium size plant.
 

The differences between the large and medium-small 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
 

What distinguishes the large firms from
international trade fairs etc. 


the others might have little to do with the efficient running 
of their
 

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
 

Large firms can spread risk, can afford specialnature of being large. 


But partly,
ists, can channel information from one branch to another. 


Greater access to subsidized credit
these advantages are man-made. 


can only partly be attributed to lower risks and greater collateral.
 

Government contacts are based on social patterns as well as non-dis-


To the extent that marcriminatory availability of public services. 


keting and financial characteristics are important in distinguishing
 

large from medium firms, changes in government 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 

same 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 firms can be 

clustered, and that the differences within the group are less significant 

I will define three "representative"
than the differences among the groups. 


types of firms, whether measured by size, efficiency or profitability; 

will then test whether these types are statistically distinguishable. 
If
 

all firms of.drated in the same competitive markets with constant 
returns to
 

scale technology, the hypothesis of these clusters would be rejected.
 

it would be rejected if the differences among firms were conti-
Similarly, 

nuous, such that any choice of clusters would be arbitrary.
 

The second hypothesis is that the multidimensional differences 
among
 

can, to a large extent, be summarized in two dimensions. Third, the
firms 

two dimensional representation of differences among firms 
can be character-


Perhaps the
 
ized as technological and marketing/financial differences. 


differ from the larger and more
smallest and the least profitable firms 

profitable ones along the technological dimension. Perhaps tl e largest and 

the most profitable firms can be distinguished from the smaller and less 

these
profitable ones along the marketing/fInancial dimensions. Finally, 

two dimensions can be related to the larger number of variables 
describing
 

Of the original variables characterizing firms,
individual firm behavior. 


those such as efficiency, capital intensity and share of 
non-production
 

I 
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The
 
lab,)r etc. are important in defining the technological 

dimension. 


debt-equity ratio, share of exports in total sales, 
access to foreign
 

contacts etc. define the financiallniarketing dimension.
 

The statistical tool used in this part of the monograph 
is multiple
 

ach firm can be represented by a vector of characterdiscriminant analysis. 


istics, including technological, financial, marketing and 
informational
 

The question here is whether it is possible to reduce the 
multi

variables. 


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 inter-


The other dimension would represent the financial,
preted as technological. 


marketing and informational differences among firms.
 

Figure 1 illustrutes the kind of representation that might 
come out of
 

a multiple discriminant analysis.
 

First of all, the sample of firms is divided into three groups: 
small,
 

Second, each of these zirms can be described precisely
medium and large firms. 


by a large vector of variables but might be characterized quite 
well by two
 

'The first function might
linear discriminant functions of these variables. 


be primarily a linear combination of the technological variables 
and the
 

marketing and financial variables. Figure 1
second, a linear combination of 

has on its axes the value of these two linear functions. Third, the small 

more like each other in terms of the discriminant functionfirms might be 


or large firms. Similar state
values than they are like either the medium 

Fourth, in the case illustrated
 ments can be made for medium and large firms. 


here, small firms are significantly different from medium and 
large firms in
 

terms of the discriminant function which is being interpreted 
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, is 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
 i
 

average value associated with that particular characteristic. 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. Cooley 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(See D.C.O. 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 discriminant 
functions which
 

are linear combinations of the discriminating 
variables, it is necessary
 

to assume that these variables have a multivariate 
normal distribution with
 

The results, however,

equal variance-covariance matrices in every group. 


appear to be fairly robust and not very sensitive 
to these assumptions.
 

Formulating the Discrimilnant Analysis Tests
 

Discriminant analyse!. were run for two Brazilian industries 
separately,
 

to test whether firms with many characteristics can 
be sensibly grouped-into
 

For each criterion,

several size, efficiency or profitability categories. 


We can then ask whether the
 the firms were divided into three groups. 


groups differ along one or two dimensions, and try 
to characterize these
 

dimensions according to the significance and relative 
importance of the
 

Finally, the discrimi
discriminating variables entering into the functions. 


nant functions can be used to classify all firms, whether previously classified
 

The percentage
 
or unclassified, into that group which it is most similar 

to. 


of firms correctly classified is a final check on the reliability of the
 

whole procedure.
 

In addition to the Brazilian shoe and cotton spinning 
industries, I
 

Two sets of tests using the
 have looked at the Colombian shoe industry. 


Colombian data -- one categorizing firms by size and the other by technology
 

The results will be available in a
 types -- will not be discussed here. 

separate paper.
 

The Brazilian firms in each industry were clarsified 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 cla.-sification 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. In the second
 

stage, only informational-financial-commercial variables were used as dis

criminators. In the third, the technological 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/production 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
 

sixty days credit, the number of
 
sales were paid in cash rather than on 


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
 

The variables selected
 
total sales, debt/equity, and exports/total 

sales. 


for the textile industry are similar, except 
that the average productivity
 

of a carding machine replaces the length of production 
run, 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.
 

a percent

Instead, the physical cotton use and the value 

of cotton use as 


of output or sales are 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 causes 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, therefore, 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 information. This ambiguity
 

becomes moot if the minimum firm scale associated with information networkd
 

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 azvsis 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
 



-- 

based upon technological variables, informational 
anO market variables or
 

The third graphs the centroids of each function. 
The fourth con

both. 


siders the variables entering the discriminant 
functions and attempts to
 

The final section gives the classification
 characterize those functions. 


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

classifications.
 

A. The Shoe Industry
 

1. Characteristic Mean Differences
 

whether size, efficiency
For each defining criterionof the groups 


The
 
or profitability - three discriminant analysis experiments were made. 

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
 

The
 
variables were calculated.for the sample of firms 

used in the analysis. 


sample differed from analysis to analysis, since the 
number of firms without
 

Expecially

missing observations for the discriminating variables 

differed. 


sometimes unstable. In
 
where the sample was small, the mean valdes were 


this case, the rank ordering of means was not always 
invariant for different
 

Only the rank ordering and value of
 sets of discriminating variables. 


means for the largest available sample size is given in 
the accompanying
 

In addition to the rank ordering of the characteristic
Tables 6 and 7. 


means, those where the F ratio for the one-way analysis 
of variance is
 

The mean values are especially suspect for
 greater than 3.5 are indicated. 


There are only two observations.
technological variables among small shoe firms. 


The mean values given in Chapter Two are more reliable.
 

Several general 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-


In a simple one-way analysis
ficant than the technological mean differences. 


of variance test, therefore, technological variables appear to have a slight
 

edge over the financial variables in discriminating among firms of different
 

The reverse is the case for firms of different
efficiencv or profitability. 


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
 

measure of the human capital
administrative share of total personnel (a 


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). 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 
efficiency 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
 

one that has often been noted by engineers but disputed 
by economists.


is 


It
 
The dispute could lie in the concepts considered rather 

than the facts. 


is quite possible for the technically efficient firms to 
be relatively
 

capital intensive but the most profitable firms, in a labor 
abundant economy,
 

This is, indeed, the case here. The
 
to be relatively labor intensive. 


most profitable shoe firms tend to be least capital intensive and use
 

relatively less foreign machinery, though they employ a somewhat 
higher
 

There is not necessarily a correspercentage of administrative personnel. 


pondence between efficiency in production and profitability 
(or social
 

efficiency to the extcnt that factor and product prices reflect 
shadow prices).
 

Production efficiency can be measured directly, as with the Farrell
 

index, 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 course,
 

A firm with large average production
simply reflect a labor-intensive process. 


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 inefficient 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
 

Their mean value of sales is in the middle range, though not very
to output. 


different from the larger firms of medium profitability. The least profit

able firms tend to be small in terms 6f sales.
 

Summarizing the discussion of technological variables, the most efficient
 

The least efficient
and the most profitable firms tend to be of middle size. 


One way to run either an efficient
and least profitable tend to be small. 


or a profitable firm might be to operate with long production runs 
and
 

It is also true that the more
relatively little energy per unit output. 


efficient and profitable firms tend to be young, while the largest 
firms
 

tend to be old. While these similarities between efficient and profitable
 

firms exist, there are important differences that might help 
explain the
 

Efficient firms tend to be
 disagreements between economists and engineers. 
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capital intensive and greater users of foreign equipment. 
Profitable firms
 

are relatively labor intensive and use relatively little 
foreign machinery.
 

It is also possible to compare firms' financial characteristics 
and
 

size, efficiency and profitability groups.
sources of information across 


While a comparison of the means of these variables 
is more confusing, still
 

The variables used can be classified under four
 certain patterns are clear. 


headings: sources of information, capital markets, product markets, 
and
 

managerial training.
 

Under the first heading, three general channels suggested 
in the
 

literature have been included: personal contacts with 
other business managers;
 

more formal channels such as trade magazines, catalogues 
and-suppliers'
 

- all taken relative to the volume of sales.
 representatives; trade fairs 


It turns out that neither the large, the efficient nor the 
profitable firms
 

even the use of the more formal
 rely on either personal contacts or on fairs; 


One explanation could be that
 channels is quite low in all three groups. 


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.
 

The largest and most
The evidence on managerial training is mixed. 


In the most efficient
 profitable firms employ experienced production managers. 


I also find that the
firms, however, the level of experience is the lowest. 


This
 
largest and most profitable firms have managers with the most 

education. 


Since the rankings are not monotonic
is not true of the most efficient firms. 


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 shoild be given to the
 

production manager's background. As in all this description based 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
 

As expected, large firms have the highest debt-equity
the cost of credit. 


ratio, as do the most efficient firms. The ranking of the debt-equity ratio
 

From the
for the profitability groups coincides with their size ranking. 


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
 

The largest, most efficient
differ across groups. That is not the case here. 


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 suppliers'.
 

Large and efficient firms pay cash for a relatively large share of their
 

purchases, presumably reflecting an interest.rate lower than their suppliers'.
 

The smallest, 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
 

Possibly
finding that the more profitable firms both buy and sell on credit. 


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
 

This result is not altogether surprising if one thinks of the
rates. 


as medium sized, and notes that they are not exporters.
profitable firms 


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
 

It is not true, however, that the most efficient or profitable
exports. 


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 from another, or to characterize the important differences.
 

The remainder of the discussion of the shoe industry will focuss on the dis-


I will use the D.A. to investigate these
criminant analysis (D.A.) results. 


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 properties,
 

Since firms were divided
financial and informational properties and both. 


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 of six of the
 

other cases, only the first function is significant at the five percent
 

It can, therefore, be concluded that the differences between the
level. 


groups, whether classified according to size, efficiency or profitability,
 

These differences can
 are greater than the differences within the groups. 


generally be summarized in one dimension.
 

Graphs 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
 

Even when the D.F. is significant
the significant discriminant functions. 


and the differences between groups are greater than the differences wittiln
 

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 separatcd by a large absolute distance 
along
 

the main axis, which is nonetheless significant. The spread is fairly
 

The centroids of the profitability groups follow a pattern
continuous. 


High profit firms are separated
similar to the size classification case. 


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
 

The cutoff

profitability occurs between the large (high) and medium groups. 
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line for financial and informational characteristics separates the small 

(low) group from the others. While I cannot claim causality, the largest 

as well as the most profitable firms are isolated from the others by the 

It is at the other end of the spectrum technological discriminators. 


where the financial and informational
the small and least profitable firms -


These findings go contrary to the hypocharacteristics discriminate most. 


theses outlined at the beginning of the chapter, suggesting 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-informat!onal 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 variables 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. In
 

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 information 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. Small 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
 

ratio 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 techiiological 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 the 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 technologically, has a low debt-equity ratio and a moderate
 

interest charge. Not only does the least profitable group have the lowest
 

average efficiency, 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, capital-intensive 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) also 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 76% 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
 

groups, I will describe the mean differences of firm characteristics. Then
 

I will discuss the ability and manner in which these characteristics 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 either the highest or the lowest
 

mean value of the various 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 money. Their expenditures on raw
 

materials 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 perhaps 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 too 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 mosL 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 iumber of spindles installed explaining their
 

relative capital intensity. They export relatively a lot and have cheap and
 

abundant sources of debt relative to equity. But contrary to expectations,
 

the mirror image is not always 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
 

Whereas the former tend to be labor intensive, the latter are
profitable. 


Where the former have little access to capital and high
capital intensive. 


opportunity cost of money, the latter have high debt-equity ratios and offer
 

The former are more oriented towards the domestic market
low discount rates. 


and the latter more towards exports. The former are influenced by personal
 

contacts intheir technology decisions and the latter are not.
 

There are characteristics that do not follow this pattern, however,
 

and that are revealing. Neither the most profitable nor the least efficient
 

firms put many employees into straight administrative positions. Neither
 

Both tend to be young and to introduce
employs highly experienced managers. 


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 not 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. In
 

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 cases 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 contradiction here, since the
 

D.F. is that linear combination of firm characteristics that maximizes the
 

differences between groups relative to the differences within groups.
 

The graphs of group centroids based on technological discriminators
 

alone, indicate that the least efficient and the least profitable groups
 

are separated from the others. In the only case, moreover, where a financial

informational D.F. is statistically significaL, 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 remainder.
 

Variables in the Discriminant Functions
 

A strength of multivariate discriminant analysis is that it collapses
 

a many-dimensional characterization into one or a 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 of 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
 

centroid. For instance, I have focussed on those 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 discrimilant functions has 
already been made: In the cases of
 

size and profitability classification of 
firms, the financial-ilnformational
 

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
 

The description would be most illuminating 
if
 

discriminating variables. 


the D.F.'s with all variables entered into 
the analysis could be interpreted
 

as representing either capital intensity, 
scale effects, information channels
 

That is, ideally the important variables
 or access to capital markets, etc. 


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 important 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.
 

Of the varia-

A close analysis, however, does not bear out 

this suggestion. 


bles with large and significant weights in the 
comprehensive D.F. for the
 

efficiency test, only kilowatt hours of electricity 
consumed relative to
 

The
 
sales operates in the direction predicted by 

the centroid values. 
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significant informational variables do not have the predicted sign. Even
 

the function with only financial-informational variables included does not
 

give strong support to the 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 inefficiency. 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 choices
 

and access to credit.
 

so easily be des-
Predictably, the size differences among firms cannot 


cribed by technological variables, or financial variables mediated through
 

An explanation revolving around the firm's market or informational
technology. 


environment is needed to explain why firms are of diffetent sizes, using
 

different techniques. The results of the discriminant analysis are less
 

easily summarized. Both of the comprehensive D.F.'s include scale effects
 

large firms appear to be character(spindles or sales). In the principle D.F., 


ized by their capital intensity and high debt-equity ratio. Small firms are
 

In the secondary function, the production
characterized by their youth. 


When only technological
manager's education is important in addition to scale. 


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
 

Since the small firms are significantly characterized by their
efficient. 


youth, their lack of access to capital could-be the result of inexperience.
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age of the small
support, howe-v-4, since the average

This view is hard to 

over nineteen years (compared with thirty-two 
for the large firms).
 

firm is 

Even though the picture is so,'mewhat blurrier 
than for the efficiency 

breakdown, technological differencei!i are 
important in characterizing size 

Unequal access to capital, Aowever, might 
be an important deter

groups. 


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-


To some extent, the evidence beais out this 
expectation. When only
 

tions. 


- either 
technological variables are in the analysis, 

efficiency measures 


are signi
the Farrell index or the consumption of clectricity 

per sales -

Both of these var'ables disappear, however, 
and are 

ficant discriminators. 


whcn the non
replaced by the opportunity cost of capital 

and cyp-t 


Once again, the cost of credit to
 technological variables are included. 


a firT appears to substitute for the pure efficiency 
criteria.
 

Another significant variable with a large impact 
on the direction of
 

The year a firm introduces the
 
the D.F. centroid is a diffusion variable. 


Ulster quality control device can have several 
interpretations. (n the one
 

Firms using high
 
hand, it indicates a difference in technique 

among firms. 


quality raw material may do without the quality 
control equipment. OtherG
 

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
 

the most profitable firms, could adopt a
 
introduce the Ul.ster, such as 


wait-and-see attitude and correctly resist premature 
modernization.
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The most profitable group of firms is large, efficient, and relatively
 

While each of these characteristics significantly discapital-intensive. 


criminates among the profitability classes of firms, it would be a mistake
 

or all efficient firms or all capitalto conclude that all large firms, 


In addition to technological
intensive firms will also be profitable. 


efficiency, a firm must operate in a favorable er-'ironment if it is going
 

In the case of the textile industry, for instance, the

ti make profits. 


:fficient firms are not very capital-intensive. Something important
most 


is happenig which results in the most efficient firms being moderately 
labor

intensive, aiid the most profitable being capital-intensive. Whereas the cost
 

of capital does not even appear as a discriminator in the comprehensive 
D.F.
 

for the efficiency grouping, it is the most important discriminator 
for the
 

It takes more than efficiency to be profitable.
profitability analysis. 


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
 

a firm's profit-
The D.F. does not unambiguously determine the causes of 


It does, however, allow a characterization of firms by those
ability. 


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
 

The simplest of traditional
with the same responsiveness to new methods. 


models would predict identical firms, or firms which are identical 
in all
 

A somewhat more complicated, but still standard, model
 important respects. 
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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 indu3try 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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its 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
 

These
spinning industries, the more profitable firms are also more efficient. 


firms tend to be large and capital-intensive in the textile industry, but
 

The former
medium to large sized and labor-intensive in the shoe industry. 


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 firms'
The profits discussed here are private profits, based on 


stated factor costs and product prices, rather than social profitability derived
 

I have not attempted any estimates of social profitability,
from shadow prices. 


which would require very detailed measures of physical machinery and labor
 

skills. 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
 

Moreover,

a necessary'though not sufficient condition for social efficiency. 


in a world of imperfect competition, those firms which are using 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 the 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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Even if it should turn out that the most efficient
efficiency levels. 


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
 

While
 
machinery, with a high debt-equity ratio and a 

low cost of capital. 


the shoe industry might support an engineer's love of the modern, 
the older
 

But even this picture of the modern, efficient
textile industry does not. 


The most efficient shoe
shoe firm is not altogether what one would expect. 


They do not rely on
firms, like the most profitable, tend not to export. 


educated and experienced production managers or quickly introduce conveyor
 

belts.
 

The differences between the efficient and the profitable firms is
 

interesting and not altogether predictable. For the shoe industry, the
 

most surprising 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
 

The
experienced managers while the labor-intensive profitable firms do. 


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
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efficient firms seem to be both less capital-intensive and to rely on a
 

relatively larger share of administrative personnel.
 

Conclusion
 

From all this discussion one conclusion is clear. It is not possible
 

But I will make a few summary
to generalize from one industry to another. 


and often agnostic comments. Large firms are not always efficient and
 

Firms using capital intensive production
profitable, nor are small firms. 


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'bmall and labor-intensive
 

is beautiful." Sometimes labor-intensive firms in the samples are profitable,
 

but never do they appear to be efficient. And never do the smallest firms
 

appear to be either efficient or profitable. The contemporary hope that
 

encouragement of small, labor-intensive firms will simultaneously improve
 

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
 

It does, however, require a closer look at the institutional
is wrong. 


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
 

have encouraged the development of new, small-scale techniques, or favored
 

All one can say with any certainty
the introduction of the available ones. 


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
 

Such a reform might require cooperative pooling
 access at the same rates. 


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 smaller 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 


KWII/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 


Fairs/sales 


Descriptio
 

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; 0 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 if
 

university; 6 if graduate work
 

Percent of sales for cash
 

Percent of purchases for cash
 

Discount given if cash sale, %
 

1 if experience of other businessmen is very important in
 

selection of equipment; 0 otherwise ( per Cr $ sales)
 

E Di/sales where Di = 1 if suppliers' catalogues, suppliers'
 

representatives, national fairs, international fairs, or
 

technical 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
 

Variable Name Description
 

Number of spindles installed/sales Cr $
Spindles/sales 


Number of spindles/total employees
Spindles/L 


Administrative employees/total employees
 

Years since installation of plant
Age 


Prod. of card Average production in kg. per hour of carding machine
 

Years of Ulster Years since installation of Ulster quality control device
 

Kilo watt hours of electricity consumed/sales Cr $
KWH/sales 


Cotton/output Kg. consumption of cotton/kg. yarn output
 

Number of spindles installed
Spindles 


Efficiency Farrell efficiency index (value = I if efficient, 0 if no output)
 

Years of experience in industry of production manager
Experience 


Education of production manager (see Table 1 for values)
Education 


Discount Discount given if cash sale4 %
 

1 if experience of other businessmen is very important in
Personal info./ sales 

selection of equipment; 0 otherwise (per Cr $ sales)
 

Number of formal information channels that are very important
Info./sales 

in selection of equipment/Cr $ sales (see Table 1 for types)
 

Value of exports/sales
Export/sales 


Value of raw materials/
 
Value of raw material purchases /sales
sales 


Short term plus long term debt/equity capital of firm
Debt/equity 
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Table 3 

Efficiency Ranks from Farrell Experiments and APriori Classification*
Shoes: 


Farrell Experiment
 

*The variables entering the Farrell expertments are 
given in the chapter "The Determination
 

Firm A Priori Efficiency 

Group 1 2 3 4 

1 Low 5 5 5 3 

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

Medium 
L 
M 
L 
L 
M 
L 
L 
M 
H 
H 
M 
H 
H 
H 
M 
M 
H 
M 
H 
H 
M 
H 
H 
L 
L 
H 
L 
M 
M 
H 
M 
L 
L 
M 
L 
.L 
H 
H 
M 
M 
L 
M 
H 
M 
L 
M 
L 
H 

3 
5 
4 
3 
5 
4 
4 
5 
3 
1 
2 
4 
2 
1 
1 
2 
3 
2 
3 
2 
1 
3 
. 
2 
5 
4 
1 
5 
5 
2 
2 
4 
1 
5 
3 
3 
5 
2 
1 
4 
4 

3 
2 
3 
5 
4 
4 
1 

4 
5 
3 
5 
4 
3 
4 
4 
2 
1 
2 
3 
2 
1 
3 
3 
2 
2 
4 
1 
1 
3 
1 
1 
5 
4 
3 
5 
2 
5 
2 
3 
5 
5 
4 
4 
5 
1 
4 
3 
3 
4 
2 
1 
.2 
1 
2 
5 
1 

5 
3 
4 
4 
3 

5 

2 
4 
2 

1 

2 
1 
4 

1 
1 

2 

3 

4 

5 

3 
5 
1 
1 
3 
4 

2 
2 
3 
5 
3 
5 
1 

2 
2/1 
4 
2/1 
2/1 

5 

3/1 
2 
3 

2/1 

5 
2/1 
4 

2/1 
5 

4 

2/1 

2 

3 

4 
5 
2/1 
2/1 
4 
2/1 

5 
3 
2/1 
4 
2 
5 
2/1 

Rank - 1 if the efficiency index was amongand Characterization of Efficient Firms. 
the top 20%, 2 if among the next 20%, etc.
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Table 4
 

Textiles: Efficiency Ranks From Farrell Experiments and
 
A Priori Classification*
 

Firm A Priori Efficiency Farrell Experiment
 

Group 1 2 3 

1 
2 Low 4 5 

3 Medium 3 3 

4 
5 

High 
M 

1/2 
1/2 

1/2 1 
3 

6 
7 
8 

M 
L 

4 
4 

5 
4 4 

9 
10 
11 
12 

L 
H 

4 
2 2 

5 
1 

13 
14 
15 

L 
L 
H 

5 
5 
1/2 

5 

1/2 

4 
3 
5 

16 
17 
18 

L 
M 

4 
3 4 

3 
1 

19 
20 
21 

M 
M 

4 
3 

4 
3 

1 
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 
29 
30 
31 

L 
H 
H 
M 

5 
2 

3 

5 

4 

5 
1 
2 
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 20% etc.
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142.Table 5 

A Priori Profitability Classification: Shoes and Textiles
 

Firm 	 ShoeE 


Low
 
2 High 

1 


3 L 
4 Medium 

L 
6 L 
7 L 
8 L 
9 M 

H
 
11 H 
12 M 
13 H 
14 	 H 


H 

16 It 
17 H 
18 M 
19 L 

M 
21 	 M 

22 	 H 

23 	 H 

24 	 H 


H 

26 	 L 

27 	 M 

28 	 1I 
29 	 L 


L 

31 	 M 

32 	 L 

33 	 M 

34 	 L 


L
 
36 M
 
37 M
 
38 L
 
39 L
 

H
 
41 M
 
42 
 M
 
43
 
44 L
 

H
 
46 
 H
 
47 M
 
48 
 M
 
49 	 L
 

M
50 


Textiles
 

L
 
H
 
U
 
H
 

H 
H 

M
 
H
 
M 
M
 
H
 

L
 
L
 

M
 
H
 
M
 
M
 
M
 
L
 
L
 
L
 
L 
H
 
M
 
L
 
H
 
H
 
L
 



Table 6
 
Rank Order of Means of Discriminatin Variables
Shoes: 


ash; Cas ,_ . IWH A Prod.Fore- y I
Sample Sample Sa-ple I M LSze rf glfiaerSize: Size: Sales- L LAge-runs ign ar
ariable ofze Ede Dis-Inf2. Info SalesSife Sls 
 Sales Sales -Debt 
Group Tech. All Financial Mach. j 'ales 

purch count Equity Sales 
b 


r 


Size
 

Criterionri 

1 1 1 2* 1 3 3* 3* 1* 1 3** 1 1 2Large 12 11 12 1 1 2* 

2 2 3* 2 2 2* 2* 2* 3* 2* 
Medium 17 12 15 2 2 3* 3* 2 2 1 2 

2 1*3 * 3 1 1* 1* 3*
6 3 3 1* 2* 3 3 3 3 3 

Small 2 1 


Efficiency
 
3 2 3 1 3 3 2* 1 3 3

3 1 2* 3 1 1 2 2High 9 8 10 
2 3* 2 2 2


2 2 2.5 3 1 2 3 2 3 1
11 2 2 1*Medium 11 8 
2 2 1 1* 3 1 1
 

8 12 1 3 3* 1 3 2.5 1 3 1 1 1
Low 11 

Profitability
 
3 3 3 3 2* 2 3* 3
3 1 2 2 1* 2 1 1


High 9 8 12 3* 3 1 

1 2- 3* 1 2* 2
3 1 2* 1 3 2 2 2


9 12 i* 1 2 2 3
Medium 13 

1 2 1 1* 3 1* 1
2 1 3 3* 3 2 3 1


9 7 8 2* 2 3 1
Low 


2 - middle value; 3 - lowest value1 - highest value of mean; 


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

F: 3.5 
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Shoes: Mean Values of Firm Characteristics, by Size, Efficiency
 

and Profitability Groups
 

Variable Group Criterion 
Large 

Size 
Medium Small High 

Efficiency 
Medium Low 

Profitability 
High Medium Low 

KWH/sales 

KWII/L 

A/L 

Age 

Prod. run 

91.3 77.4 

601.1 512.8 

".09 .08 

20.8 10.3 

1543 360 

73.8 

278.5 

.12 

16.5 

60 

69.6 

590.5 

.09 

13.4 

1688 

85.4 

575.6 

.10 

14.5 

436 

90.3 

440.2 

.08 

16.2 

433 

58.4 

462.2 

.10 

11.7 

1478 

92.6 

596.9 

.09 

13.4 

514 

92.2 

507.6 

.08 

20.0 

530 

Foreign mach. 

Year of belt 

.50 

71 

.29 

72 

.0 

69 

.56 

72 

.27 

71 

.27 

72 

.33 

72 

.31 

72 

.44 

71 

Efficiency 

Sales 

.55 .54 .44 

1316 1891 571 

.66 

1117 

.52 

1185 

.43 

892 

Experience 

Education 

15 

3.8 

14 

3.6 

10 

2.5 

12 

3.5 

13 

3.3 

16 

3.7 

17 

3.5 

10 

3.5 

14 

3.3 

Cash sales % 20 18 56 18 24 34 17 24 35 

Cash purchases % 

Discount 

20 7 

9.0 10.1 

5 

11.8 

16 

9.6 

5 

10.2 

12 

10.2 

6 

9.7 

13 

10.5 

15 

9.9 

Personal info/sales 

Info/sales 

Debt/equity 

Exports/sales 

Fairs/sales 

no. of observations 

.0003 .0007 

.0007 .0015 

.909 .798 

.19 .04 

.0021 .0028 

12 15 

.0085 

.0102 

.333 

.14 

.0146 

6 

.0006 

.0007 

.958 

.08 

.0023 

10 

.0018 

.0006 

.698 

.09 

.0051 

11 

.0033 

.0065 

.634 

.15 

.0063 

12 

.0006 

.0012 

.733 

.03 

.0027 

12 

.0020 

.0004 

.881 

.07 

.0039 

12 

.0031 

.0061 

.651 

.20 

.0071 

8 



Shoes: 

Table 8 

Discriminant Functions
1 

145. 

Discriminating Discriminating Groups 

Variables Size Efficiency Pkofitability 

1 2 2' 3 3 1 2 3 .' 1 2 3 3' 

KWH/sales 

KWH/L -.28 

1.08 

-1.12* 

-.00 1.27 

.64* -1.19* 

-.53* 1.20* 

-.62 

-1.02 

-.07 

A/L 

Age 

Prod, run 

-.25 

-,75* 

-.44 

.14 -.39 

-.02 -.37 

-.22 

-.22 

-.73* 

-.45 

.12* 

-.40 

-.28 

Foreign mach. -.25 -.66* -.53* -.13 

Yr. belt .18 -.09 -.17 -.26 

Efficiency -.64* -1.20* .38* 

Sales .29 -.56 -.21 .37 

Experience .18* .13* .19 

Education .38 -.31 .14 

"'Cash sales % .61 -.80 -.49 .38 

Cash purchases % 

Discount for cash -.34 .04* 

.20 

-.31 

-.24 .09 -.32 

.43 

-.88* 

.49* 

.13* 

-.77* 

Personal info./sales .09 .40 

Info./sales -1.10* .35* 

Debt/equity -.01 .38 

Exports/sales .26* .98* .22* -,79* 

Fairs/sales 1.01* -.09* 

-.36 

1.07* -.99 

.18 -.57 

.44 

-.78" 

-.18 

-.36 

-.22 

-.04 

.51 

-.84' 

-.44 

-.56* 

-.72 

-.25 

-.17* 

.31 

-.25 

p .03 .00 

* F-to-enter >, 3.5 

.05 .00 .01 .00 .01 .00 .01 .00 .04 .00 .01 

1The significant D.F.'s are recorded, for p 4 .05 
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Table 9
 

Shoes: Classification of Firms into Groups (%)
 

Actual/Predicted Size
 

Large Medium Small No. of cases
 

Large 78.6 21.4 0.0 14 

Medium 9.5 90.5 0.0 k 

Small 6.7 60.0 33.3 15 

Percent of "grouped" cases correctly classified: 70%
 

Efficiency
 
High Medium Low
 

High 87.5 0.0 12.5 16
 

Medium 16.7 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 3.7.6 58.8 23.5 17
 

Low 5.9 23.5 70.6 17
 

Percent of "grouped" cases correctly classified73.5%
 



Variable Sa ple 
Gr size: 
Cr terio, tech. 

Size 
Large 8 

Medium 8 

Snail 5 

Sample 
size: 
all 

6 

3 

2 

Table 10 
Textiles. Rank Order of Means of Discriminating Variables1 

Sample ST'N SPN A Age Prod.Yrs. KWH Cotton sN Eff. 
size: Sales L L Cards of Sales Output 
financial Ulster 

7 2 1* 2 1 2 1 2 1.5 1 

5 3 2* 3 2 1 2 3 1.5 2 

3 1 3* 1 3 3 3 1 3 3 

Exp. 

2 

1 

3 

Ed. Dis-
count 

1* 3 

2* 2 

3* 1 

Ters. 
info. 
sales

sales 

2 

3 

1 

Info. 
ales

Sales 

2.5 

1 

2.5 

Sales 
S e 

1 

2 

3 

a 
raw 
aq-

mata. 

sales 

2 

3 

1 

D 
equty 

-

1 

3 

2 

Efficiency 
High 

Medium 

Lov 

8 

7 

7 

6 

3 

3 

7 

4 

3 

3* 

2* 

1 

2 

1 

3 

1 

2 

3 

2 

1 

3 

2 

1 

3 

2* 

1* 

3* 

3* 

2* 

1* 

1 

2 

3 

2 

1 

3 

1 

3 

2 

3 

1 

2 

2* 

3* 

1* 

2.5 

2.5 

1 

2.5 

1 

2.5 

1 

2 

3 

2 

3 

1 

1 

2 

3 

Profitability 

High 8 

Medium 7 

Low 6 

5 

2 

4 

6 

3 

5 

3 

2 

1 

1 

3 

2 

3 

2 

1 

3* 

2 

1 

1 

2 

3 

3* 

1* 

2* 

2 

3 

1 

3 

1 

2 

1 

3 

2 

1 

2 

3 

2 

1 

3 

3 

1 

2 

3 

2 

1* 

2.5 

2.5 

1 

2 

3 

1 

1 

3 

2 

1 

2 

3 

1 

3 

2 

1 - highest value of the mean; 2  middle value; 3 - lowest value. 

The mean is always given for the largest available sample in each group. 
F% 3.5 

-J 
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Table 11
 

Textiles: Mean Values of Firm Characteristics, by Size,
 

Efflciency and Profitability Groups

Group
 

Variable\Criterion Size Efficiency Profitability
 

Large Medium Small High Medium Low High Medium Low
 

Spindles/sales 5.0 4.4 6.8 3.6 4.6 7.2 4.3 5.0 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
 

Years 6f Ulster 10.0 6.1 0 5.6 11.1 1.3 3 11 4
 

.79 .89 .48 .59 1.39 .74 .52 1.26
KWH/sales .79 


Cotton/output .0011 .0011 .0010 .0012 .0011 .0010 .0010 .0012 .0011
 

Spindles 29536 33659 11799 33536 19866 21127
 

.77 .74 .39 .81 .60 .57
Efficiency 


Experience 11.3 15.7 10.9 15.0 8.5 13.3 13.7 18.3 9.3
 

3.7 4.3 4.8 4.5 4.3 4.8 4.4
Education 4.7 4.7 


Discount 4.5 4.8 6.7 4.8 4.0 7.3 4.3 4.3 6.2
 

Personal info./
 
0.0 .0009 0.0 0.0 ..0004
sales .0001 0.0 .0008 0.0 


Info./sales .0002 .0004 .0002 .0U02 .0003 .0002 .0002 .0001 .0003
 

Exports/sales .25 .17 .16 .23 .15 .12 .23 .14 .14
 

Value raw
 
.78 .25 1.06 .52 .43 1.38 1.37 .30 .29
materials/sales 


.80 1.98
Debt/equity 2.46 .98 1.39 2.23 1.51 1.17 2.17 


No. of 
observations 8 8 3 8 7 7 8 7 6 



Table 12 1 

Textiles: Discriminant Functions
1 

Discriminating Size Efficiency Profitability 
Variables 1 1' 3 3 1 2 3 1 1 3 

Spindles/sales .216 .471 .654* -.617* .246 -.492 .650' 

Spind!es/L .728* .377* 1.180* .173* .526* -.476* 

A/L -.049 .585 -.169* -.776* .112 

Age .203 -.583 -.701* .260* -.544 -.3634 

Pro.d. of cards -.379* -.868* .441 

Years of Ulster .283* 1.104 -.914 .575 T776* 

KWH/sales -.500 -.1.762* -.008* -.570* 

Cotton/output -.396* -.434* 

Spindles .414 -.329 -.123* 

Efficiency .853* .202* .898, -.158 

Experience .142* -.258* .304 -.523 

Education -.393* .814* .354* .497 

Discount for 
cash 1.232* -1. 

Personal info./ 

sales -.226 -.293* -.146 

Info./sales .066 -.130 .216 -1.088* 

Exports/sales -.385* -.012* .317* 

Value raw mat./ 
sales .709* 

Debt/equity .678* .038* .015* 

P .006 .036 .000 .000 .037 .003 .000 .000 .012 .000 

F to enter , 3.5 

The significant D.F.'s are recorded, where P < .05 
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Table 13
 

Textiles: Classifications of Firms into Groups (Z)
 

Size
 

Actual/Predicted Large Medium Small No. of cases
 

Large 80.0 20.0 0.0 10
 

Medium 133 80.0 6.7 15
 

Small 11.1 33.3 55.6 9
 

Percent of "grouped" cases correctly classified: 73.5%
 

Efficiency
 

High Medium Low
 

High 55.6 33.3 11.1 9
 

Medium 44.4 55.6 0.0 9
 

Low 12.5 0.0 87.5 8
 

Percent of "grouped" cases correctly classified: 65.4%
 

Profitability
 

High Medium Low
 

High 100.0 0.0 0.0 9
 

Medium 0.3 100.0 -.0.0 10
 

Low 11.1 11.1 77.8 9
 

Percent of "grouped" cases correctly classified: 92.9%
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Figure 1 

Plot of the Discriminant Scores
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Code for Figures 3-8
 

1 largest, most efficient or most profitable 

2 : medium size, efficiency or profitability 

3 : smallest, least efficient or least profitable 

technological discriminators
 

financial-informational discriminators
 

: technological plus financial-informational discriminators
 

DFl : primary discriminant function value
 

DF2 : secondary discriminant function value
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Figure 3
 

Shoe Centroids: Discriminant Analysis by Size Groups*
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Figure 4 

Shoe Centroids: Discriminant Analysis by Efficiency Groups* 
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Figure 5 

Shoe Centroids: Discriminant Analysis by Profitability Groups*
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Figure 6 

Textile Centroids: Discriminant Analysis by Size Groups*
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Figure 7 


Textile Centroids: Discriminant Analysis by Efficiency Groups
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Textile Centroids: Discriminant Analysis by Profitability Groups
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CHAPTER SEVEN
 

Conclusions
 

That firms produce relatively homogeneous products, such as men's
 

yarn,. in different ways is no longer questioned.
leather shoes and cotton 


If nothing else, a few factory visits should convince one that techniques
 

The observation should
can be different in more ways than scale alone. 


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
 

Again, there are differences
been modernized or not, variable spindle rpm. 


in capital intensity, skill intensity, quality of raw material, as well as
 

the obvious difference in scale.
 

The main focus of this monograph has been to characterize the size,
 

efficiency and profitability differences across firms. From this character

ization, then, one can draw tentative conclusions about the viability of
 

various policies to encourage small 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 risk of entering into more
 

profitable but less certain markets, obtain cheaper credit and ie 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 cxtremely high. Estimates suggest that output in eich 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. W{hile
 

the absolute magnitude may not 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 positive association in each
 

industry between degree of efficiency on the one hand and sales, hourly output
 

of the carding machines or length of production 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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tAt firma in the relatively unregulated Brazilian labor market hire and 

firg .labor quite freely. Most firms do not hoard underutilized labor in 

0 off-season. Still, they might have excess capacity and simply not 

7ito cost minimize in the relatively protected, non-competitive indus

trt' environment. If firms were forced to operate efficiently, the under

isjlized capital stock could service a great expansion in employment. 

3. The conclusions on the cross classification of shoe firms by size,
 

04ki-icncy and profitability, come from the characteristic mean differences 

p'.'J:,"nted in Chapter Two, the regressions relating efficiency or profit

bM: tf to firm characteristics in Chapter Five, and the discriminant 

li.l!is of Chapter Six. 

',ie overall picture is one of small firms being relatively capital
 

t.*i. wive, inefficient and unprofitable. They tend to be capital intensive, 

4:o ;.V', because of the great variety of shoe models they produce; the 

j.,A 1,ng underutilization of capital equipment; their relative youth, in

.#V nce iand poor organization; and possibly the technological diseconomies 

4 ;'je.,iuctiont: the smallest group of firms simply has not reached even the 

., minimum scale of production. 

*tile small firms appear to be both capital intensive and inefficient, 

lti4,4,u not be correct to conclude that efficient firms are labor intensive, 

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

.t: .,:. r. shoe firms in the sample are relatively capital intensive, 

- . that thete are two types of capital intensive firms: those that 

*,i" *''Alze capital (small firms), and those that use relatively modern 

(efficient firms). The most efficient group, like the large firms, 

,a- tL~vely 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 long 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 aire not integrated. Neither the most
 

efficient nor the most profitable firms are exijrters, though large firms
 

On the factor market side, the largest, the most efficient and the
are. 


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 to 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
 

Segmented capital markets,
presented above, concerns capital markets. 


which allow firms of different sizes, efficiency 
and profitability to
 

In both industries,

coexist, appear to be of substantial importance. 


variAbles related to capital markets--such as the 
opportunity cost of credit,
 

sales for credit, the debt-equity ratio-the importance of purchases or 


are some of the most important and significant 
discriminators among groups.
 

They are the most important in discriminating among 
profitability groups,
 

of information in discriminating among efficiency
and are second to sources 


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.
 

Scale economies associated with the larger firms 
appear to be, at
 

b. 


least partly, due to marketing rather than purely 
technological advantages.
 

If smaller firms could organize to buy 	in bulk, 
to market jointly, to provide
 

updated information on both markets and 	techniques, 
they could overcome some
 

The industrial associations are domiof the disadvantages of being smaller. 


nated by the larger firms and, to the extent that they have any useful function,
 

The smaller firms could be helped by
 predominantly serve the larger firms. 


In the shoe industry,

organizing trading companies, both to buy and 

to sell. 


for example, small firms participated in a 
large export contract with the
 

Soviet Union arranged through Petrobras, but 
otherwise have a difficult time
 

Coordinating sales among the smaller firms
 breaking into the export market. 
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would allow them to limit their model offerings, 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 ;earch 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 altexed
 

to be more favorable to 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 especially hurting the medium and
 

small firms. In the shoe industry, the small firms seem to be 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 nor 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 is 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 suggest 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 small 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 total 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 were particularly useful in under

standing the relations between model changes, the length of production run
 

They were less useful is associating
and the efficiency of factor use. 


particular innovations with answers given to questions of the formal ques

tionnaire.
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Questionnaire for Plant Level Study
 
Men's Leather Shoes 

Large firms 

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

Person interviewed
 

......
Position in firm 

Date of interview
 

1. Name of company
 

2. Name of factory visited
 

3. 	Address of factory
 

Zip
Strept 


Telephone
City , _,_, 


_4. Nuber of factories in company 


5. Current legal organization of company
 

S.A. aberta
 

S.A. fechada
 

Sociedade por cotas de.responsabilidade limitada
 

Firma individual
 

Other
 

6." Year in which company began operations
 

7. Year in which factory began operations 

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

9. Equity capital, December 31, 1975 ("Capital social mais reservas e fundos, 
n~o
 

_,
exigivel") 


, i
10. Shorb.term debt, December 31, 1975 


Ikng tera.dtbt,.Deceber 31, 1975 	 ,-
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11. 	Structure of capital, in percentage terms
 

National Foretin Total
 

Private rOfficial
Pivate Official.....
 

Equity capital 100%
 

, 100%
 
Debt I 

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

machinery suppliers which sell an 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:
 

a. 	for cash
 

b. 	with credit up to 60 days
 

c. 	with credit more than 60 days
 

16. What price discount would you give a sale with 60 day credit if this sale wer4 

paid for in cash ... ... ... 

17, Percentage of sales of men's leather shoes in 1975 

a. 	 through the company's chain of stores 

b. 	through the company's own sales representatives
 

c. 	 through independent salesmen 

d. 	for export
 

e. 	to other shoe factories . .. . ....
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leather shoes sold to the largest purchaser18. What was the percentage 	 of men's 

in 	 1975
 

of leather shoes exported in
19. What was the cruzeiro value 

1969 

1972 

1975 

20. Production of men's leather shoes and boots
 

Value of production inNumber of pairsProduct 175 in Cr i000
March 1975 October 1975 October 

1. Cemented sole, with FOB 
factory value
 

A cr $70.00
 
cr $70.00
 

2. Sewn sole with FOB 
factory value
 

< cr $70.00
 
> cr $70.00
 

3. Injected sole with FOB 
factory value
 

< cr $70.00
 
' cr $70.00 

Number of different models produced this week 
(as different models include
 

21. 


any variant in color, finishing, sole) 
 , 
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22. Subcontracting 

yes No Type Value, t.1915 

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

b. 	 Contract services from other 
factories of the company 

c. 	 Provide services to third
 
parties
 

23. 	Value of production of products produced by the factory other than men's leather 

shoes, October 1975: 

a. 	other types of shoes
 

b. 	 Purses 

c. 	 Other 

24. 	 Area, in square meters 

a. 	 constructed area 

b. 	 ueconstructed area 

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

supplier, 1975
 

26. 	Purchases of inputs, 1971 

Value, in cr$1000
 
October
 ______________ 	 March 

Leather for uppers
 

Soles and heels
 

other
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27. 	 Purchases of leather for uppers in October 1975, in square meters 

28. 	Average stock of leather for uppers in square meters, or in value, 1975: 

Cr $ 

2 
m 

29. 	Percentage of purchases of leather for uppers in 1975 for cash
 

on credit up to 60 days
 

on credit more than 60 days 

30. 	 Electricity consumption in October 1975 

Cr $
 

or
 
KWH
 



________ 

vwe sansere4 by the Mdminstrative .irector mte Azaistrativi: 

I. 

irectors4~,p October195
 

~ ~ ~~ conomic background______ 

+
- 7 ri • • - ' ' < L / + : + : r .. : ' . y > + * . ? / , - : : ' : . : 

* S +. i ..i :? ? i . ii ? - :if iS ? > ? . i. : i: i! ,: // ? : ~-/ ii : :/ i?:i?{.i i! ft4y, i * +-:'i'!::.? :+.:i~*~ personnel (exaiuding the directors and factory personnel), 

~0A: *, /- : .>i "i '. ++ I-.:- : ', ii !+ -" +,: :':: , . . :!-, , 7 . ; ':, .I ,., / ??/ / \ . y : !i . , : ?, : : : , , - ,,, + :: ,/ " 

V 0,*nomic background a
 

~ ~4 ~e)~ereducation 


Y,*';rno'Ver rate of production workers,, 1975_______ 

60, j #%4visors (',nerstrax and contra-mestres") received their b :Lc trainin 

. .......
Iki!2 .......... . . ... .
kii ,'+ '* . 
~VV 

.. .. + . . .... . . . _. . . 

m" r +++" i J%+ " ++ ... '? ++ .....+++i+ + 

+ . . .IV+. +

/r +*+; :*+* : ++: : : :+ .. 
+ .. :+ . . 

++..+++ + .m + + + + +mi+'++" +'.....- ..... + 

} -+*:t,,: r N ;%and ( ; tros cntr mestrs, )recev ed+hivioor, 

. .. i4 ::+ : . +:A? : : . + + ,+:I + . . . . . . 
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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. 	 Posltion in last employment 

T. 	 The coopany receives [check (1) if yes] 

a. 	 Catalogues of machinery suppliers 

b. 	Trade Journals
 

1. 0 Atualizado
 

Ii. Exclusivo_
 

As 	Sutoris
5ji. 

iv. 	Moda en Pele
 

v. 	 Schuh 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 	 - 
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Have 	 you had a contract for maint -nance? 

yes no 

national
 

foreign 	 "" 

10i 	 In your last ptrchase of equipment, what were the sources of information that 

you used: --------------
auch little not at all I; 

a. 	Suppliers' catalogues
 
b. 	Machinery suppliers' representative.,
 
c. 	National fairs
 
d. 	International fairs
 
e. 	 Experience of other businessmen
 

in the sector who have the
 
equipment


f. 	Technical journals
 

b. 	Others, specifyI
 

11. 	 Inyour last purchase of machinery, what were the essential characteristics 
of this equipment: 

I Very Somewhat Not 
,important important important 

a. Availability of technical assistance
 
and maintenance I
 

b. 	Flexibility of the equipment to
 
handle various operations
 

c. 	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 
 i 
g. 	Others, specify
 

12. 	Number of pairs per hour produced in October 1975 by a worker doing heel 
lasting ,_,_, 

13. 	 Maximum number of pairs per hour that could be produced by a worker doing heel' 
lasting, with the existing equipment 	 .... ..
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14. Does the factory use conveyor racks in the suction of sewing? yes -

If yes, when was the conveyor rack introd~ued? __•no 	 _ 

Does the factory use conveyor racks in the sections of lr, 'Ing and sole 

no • If yes,attachment (montagem and acabamento)? 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 Somewhat not
 
important impoft .. :important 

a. 	 Lower cost of unskilled labor A 
b. 	 Lower cost of skilled labor 
c. 	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
 
f. 	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:
 
i
 

ii
 
iii
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In
 
1T. To reach these objectives, you might have adopted 

several measures. 


measures adopted to the objectives that werethe table below, relate the 

designated "very important." 

"Very important" Measurs_ adopted Measures adopted 

objectives ab c d e f g h JiI k 11 m 

a. Adjust machine velocity 
b. Mechanical adaptation to machine
 

r; 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 

h. Change skill of labor 
i. Change lay-out 
J. Maintenance
 
k. Buy machines 
1. Change shoe design 
m. 

18. Did you buy new machines in the last 8 years for the sole purpose of export? 

What was the value of the investment for
yes no . 

this purpose? Cr$ _ . Year • 

19. Note the technical problems you have encountered in producing for export. 
a. Problems already solved: 

b. Problems to be solved in the near future: 

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

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 

1. 	Name of company 

2. 	Name of factory visited
 

3. 	 Address of factory 

Street Zip 

City Telephone 

4. 	Current legal organization of company
 

5. 	 Year in which company began 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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of capitl, in percentage termsiO. 	 Structure 

Own capital 

Debt 

100% 

of theof the factory (including the 	names 
11. 	 What are the outstanding debts 

sell on credit):machinery suppliers which 

Collateral as a
Value Interest rateSource of Value
ce% 


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

12. 


(at 	factoryin November 1975
of sales of all products of the factory13. 	 Value 

prices)
 

14. 	 Percentage of sales in 1975:
 

a. 	for cash
 

daysb, 	 with credit up to 60 

c. 	with credit more than 60 
days 

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

were 	paid for in cash
 

16. 	Percentage of sales of men's leather shoes in 1975
 

a. 	Throut~i independent sales men
 

Through the company's own sales representatives
b. 


To other shoe factories
c. 


, _._d. 	Other 
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17. 	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 "Number 


1. 	 Cemented sole 
with,factort 

v<ue$70 0 0
 

>Cr $70.00
 

2. 	Sewn sole with
 
factory value
 

<Cr-$70.00
 
TCr $70.00
 

Value 	of Production in
of Pairs 

JMarch 1975 October 1975 October 1975 in Cr. $1000 

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

any 	 variant in color, finishing, sole) 

21. 	 Subcontracting 

Type Value, October 1975 1
 

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

b. 	 Provide services to third 
parties 

other 	than men's
Value of production of products produced by the company 


leather shoes, October 1975:
 
of shoesa. 	 Other types 

b. 	 Purses 

c. 	 Other 
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Area, 	in square meters.
23. 


,_-----_
a. 	Constructed area 


_"---'--"-b. 	 Unconstructed area .-

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

supplier., 1975 

25. 	Purchases of inputs , 1975 

Value, in ir1000 
October
Tye_-----	 March 


Leather for uppers
 

Soles and heals
 

Other 

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

Average stock of leather for uppers in 
square meters, or in value, 1975:
 

27. 


cr $
 
2
 m __.
 

28. 	Percentage of purchases of leather 
for uppers in 1975
 

For cash
 

on credit up to 60 days
 

On crcdit more than 60 days
 

29. 	Electricity consumption in October 
1975
 

cr$
 
_KWH __ 
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Labor 

30. 	 Partners and owners, October 31, 1975 

Position in the company Age Most advanced No. of years. in No. yrs. in 

educatidn shoe sector company -. in laF.
 
,,.____employment 

Director of administration
 

Director of production
 

Others (Specify)
 

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

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
 

vwho leave the company:
 

Larger shoe factor-ie
 

Smaller shoe factories "-_
 

Shoe factories that they themselves set up
 

Other
 

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

Yes No 

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

a. 	Catalogues of machinery suppliers
 

b. 	o alualizado 

c. 	 Exclusivo 

d. 	Others, speci/r
 



Co 

Cost of Labor in the Factory 

Fuction, by Principal 
activity in the Production
of Shoes eemployee, 

Number 
31/10/75 

Number of hours 
Worked per 

on 

Number of 
Workers
paid by 

Value of 
Total salaries,
October 1975 

Fringe benefits, 
October 1975
in 

Night 
shiftrate 

Overtim 
rate 

.average, per - piece rate in cr $1000 cr $10001 
;day October , 31/10/75 
___1975 

Engineers
 

Supervisors
 

Machinists and production 
line workers 

Workers whose principal
 
activity is transport 

Maintenance personnel
 

Warehouse and storage 
personnel 

Others in the factory 

!Include not only the monthly benefits, but the Christmas 1/13, holidays etc, that can be allocated to Octo*er. 
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3T. 	 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 information 

that you used: 

Much Little Not at all
 

a. 	Suppliers' catalogues 

b. 	Machinery suppliers' representative.
 

c. 	Trade fairs
 

d. 	Experience of other businessmen in . 

the'sector who have- the equipment 

e. 	Journals
 

f. 	Others, specify
 

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

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
 

c. 	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
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41. 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


42. 

heel lasting, with the existing equipment?
 

Does the factory use any conveyor racks? Yes No
 
43. 


If yes, in what part of the factory?
 

When was the conveyor rack introduced?
 

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

division'?____________ Very Somewhat Not
 
Important Important Important
 

a. 	Lower cost of unskilled labor
 

b. 	Lower cost of skilled labor
 

c. 	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 

f. 	Inurease 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
i
 
ii
 

_____Iiii 
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measures.45. To reach these objectives, you might have adopted several In 

the table below, relate the measures adopted to the objectives that 
were
 

designated "very important." 
IIII "II 


"Very Important" Measures Adopted 
Measureq Adopted
Objectives a lbc d elf g h i kI 1 m 

a. Adjust machine velocity
 

b. Mechanical 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
 

h. Change skill of labor
 

i. Thange lay-out 

j. Maintenance
 

k. Buy machines
 

1. Change shoe design
 

-m. 



_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
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_____M
 

A
 

3
 

0
 

ti 

2; 
6
 

S 

16 
16

M
 

.3
3
O

3
 

3
3
fIC

3.~~ 
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M
1
6
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ia ialt i i 

Dte of Iterview 

1. Nw o Cma 

2. speciy 00 *Mtrisd It wu UA* th c b*lmp to 

3. Kim of fbtooq vixited ___________________ 

•Admsof *I4oy 

Nubefatreincm of.cwet lapiws atw of the coqm 

S.A. abarta __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

S.A. fechai _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ 

6olI4a per cotes do rspamiI'ad linita ________ 

Vimw IndivIiual__ _ _ __ _ _ __ _ _ _ 

jr. Yewr in utich cneybvi opew Icas ____________ 

** a In W1ch 1latory beam q t ss ____________ 

.OW of 9uWs1tim Of the *tty If 4iffW40t ftv flxt Y Of DN'ttons 

10. Dotty e1taIDwen 31. IM5 (Ocqtscal 1aki• :gmw'ms *MIoS. 

ase *314vaw1 ) ____________________ ______ 
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U3. Nwt tme b tsDnoa bts of*IM .a (a11 heane 

the .*nes sqp11~'s vblb sIJ. an credit); 

Bowe Tel=e Zat~rt Rate 00flateray. as a 

FF 
* 

< : 
IA~1.V3.1. Of sales Of S3. YwedUats!ii!ii ! it!! Of the fatory In 3ST (lam factory vm1bw)i7 ! :i;I W L !! i !tW ;i! !17~ i ! ;;ii W i A 

15. Vam of sales Of all Products of the ffictox7 in Septouber'1T 

I&. PWVest3W Of *&AS* In T5 

a. ftm comb _ _ __ _ _ _ __ _ _ _ _ 

b.( croodt upto 6 _______________ 

0. an Wroit a=*thm 6o awn 

1T- WIat PIc. di&sait woulA yo a1t a &%Ue vith 6D 4.ty cz~dlt If hi 
slai wm U puid or _________ 

4 ~taui ofe~ ~ c~Ya In IMT to tbird Vatba_ __ 

to nh tettries Cx b m indutrial g _______ 

49. 
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21mbe yrn*e~ao otmy 

Limjc em fPom~ 
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2. Radme of dirctors, Septmw IM~: 

Dwns or. evabowl__ __ __ _ _ 

Otbo" with b4Eaer edwatiom _ _ _ _ _ _ 


ors 
 vitbout hi~er edwaticp _________________ 

Owlbt weS the Vam~r rate air produtica varker4 ins IM ______
 

5, Nwa s ("amatiws receiwi theti
awevtws waG CotraaStmes) 


S~ training in
 

Otwr trainnIn~lstitutius _ _ _ _ _ _ _ 



Cost oT LAbor ii the Factory 

Function by principal activity
in zh@ production of ysn 

1*urber 
:30/09/T5 

Nu!,er of ,ourr
workod per mrployo.
o, cvrrt/r, per day 

in__75Sept. 

Value of 
Palarie,
9/75, in 

cr 'A10 

total r n,-,
bantlits 
9/75 in 

cr -01003 

.vit 
shift 
rate 

'overtim 
ratc 

Suiporyvlsors 

fhiniste in the z,uodction line 

Workera vho*o principal 
activity Ii transport 

?lIntanance personnel 

Warehous. d storare porsnnul 

Other in spinning 

4 

I
J 

1ZMIgUe not only the monthly benefits, but thp Christ2a 1/13, tolidoyA etc., that can bc * Uocated to Septesbar. 



ftt I1. To be aswvred by the Dirtttor of Prodctiu of the Fartwry 

1. 	 NAM 

2. 	 Cbotry of birth 

3. 	 Year of tir-t _ 

LcTe I 

Spec I&II:at c _ _ 

5. 	 Speirfy he fcrei,- -. j-: vhirh-ycu read 

6. 	 Ye&.-s of ex.rzc.ce 

in the sector
 

in the ca=a;Ay 

7. 	fte cocmy rtceatres [ch' i (.1) :f Yes) 

a. 	 m a. c'.ms of z~:hic:Y s4pi __s 

b. 	 ?rt& jr.- o5..is 

I. Boletin lo Si -cc-to: c 7ece .a~er dr. 1:3sd~.o de -"soraulo 

It. iRtviSt- 7Cxtil r-sl cr _ 

iII. Y1o6 e Costur _ 

iv. 	Infistria :ext'l S,'ca (i.7.S.) 

Y. 	 T.ztilc Pan Awrtc_- _ _ 

vi. Otecrs, sp_-_iy 

. ma-y pmcple frc=he c .-"Y vo.it tr34e fairs cf texztie r;T~bir!p-, each year 

a. 	 natiocl f:ir-s 

b. 	 fcrei fairs 

9. 	 Ras the ccr-uy ever rcEistrc-d a patent? yes no 

If yes, specify 

http:ex.rzc.ce


-- -------

~'
aa~~a~ cs' a'' a mtrat far:a~-* ted'm a"aaana9oaae 

-~~~I ye'a~a.'' In %.&4 arsa~a 

F 10.k~v Yoe a cowgwt r f atpgmja jgg 

youtweQ 

b1. yaw lstr *pwchsa. of ~upnmm*stwsth mg o s"~t.t 

C. maiml Wfobe'bua 

4. lutnima JomlMs 

wirftcb eiw'au 

12- 1* Yir Lest Pwche of usebinery, vbat ve the ess~Sl cbarctreittes 
of this *quipiat 

VWTYSaibat "ot 

a.A~.i~bity oftechnial essistec 

b. Flaxi~ilty or the *%uipmomt to. 
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13. 	 limer of renovated carding mebines 

bfare 1967 

after 1967
 

lumber of renorated spinning friv.-s
 

14. 	 F.Ow vany spindles in the factory 

15. 	 Average ho;l"y produ:tlca of the c-ydsin, mchines, in kptetber 1975,
 

in kilos
 

16. 	 Averae hcurly produitIcra per spindle of the spinning frwws, ia
 

Septeaber 191S, in xilc-, fo? ) count yarn
 

IT. 	 Xilo in Siptezbtr ?1?5 

of residi 

of retu_ 

18. 	 For the cc~m.- listt below, when the yarn is to be used for "tram", vhat 

vas the spindle rp= u=cd: 

Comt 	 .m
 

20 
3D 
TO
70
 

19. 	 Ho awy spinning framas hive a travell.n- cleaninr systca? 

When 	 v are they installed? 

20. 	 Does the ccapany have a quility control labcratory? 

yes no ____ . If yes, vtat )f cquipment 

21. 	What kind of trasport and feedine systez does the factory have betveen 

the blow room ad the c&rding rooa? 

yes DO 
cart r
 

hcarried lars
 



-I,,.
 

22. Doerzbe the 87stea or preretalve viintumc., 

23. lkat -ert the ccp&J3's preoccupations during recent yewrs in the 

producticn divlsion? 

Very 
Izxprtant 

Scmevhnt
!mortant 

Uizpc t 

a. 

b. 

c. 

d. 

3. 

f. 

Lwer cost of unskilled labcr 

Lcwer cost of sk']Ud labor 

Incr,:is. capital :rcductivity 

Eletter balncirne of the equipp.nt 

to diztinish cxcc , capacity of 

z chin. r- alrc-.(t in the factory 

bc.ttcr u~c of rtv w.ntriJls 

Incr%-e prcduztic, of hier 

count yarn for th dccmistic 

market 

g. Incrmaizu prodwticr 

cott yarn for thc 
&rket 

of lcwer 

docw-stlc 

1h. 

1. 

Increase 

yarn for 

Increase 

production 

thL cATprot 

producticn 

of hig.er count 

umrket 

of lower count 

J. 
yarn fcr the export 
Incrcse prodiwtioa, 

mirket 

vith A concoxItant 

k. 

1. 

decrees, 

sold in 

Improve 

sold In 

Improve 

sold !n 

in the qu.lity of the product 

intern!l mirkets 

thbt quality of the products 

inttrnta mrkets 

the quality of the products 

foreitp narkcts 

a. Others , Specify 

I,. 

ii. 

|I II* 
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24. 	 To reach these objectlves, you night hawe adopted severaI measures. In 

the table below, relate the 	 wasurvis adepted to the ooJectives thit vere 

destp~atcd "very i >otanct." 

II 	 I11f 	Ii 
"Very inportant,' L-sures Adopte0d Kasurcs Adcptl
 

oj.ctivy s a b c_I' 1_ ____;_I_!___._____ _
 

* I I &.Adut za."cAne Yelccity 
fi, machine 

c. 	Hv tr.n-spart zh-thoda in 

factory
I Ii, d. 	 jua it " 

' i a 	 i control 
1e. Less vigcrous qualit)y 

control
•!i 	 II I , . !icy [ c .-,±nd? syst.es 

I 'J j . Different type of ray
I onatrial 

' ' g h. Qla.ij! Lk.ll of labz; , 

Si. Chan.n~e i:"-out 
I i II ~. K~ntuniincej 

k. bW =chines
 
_ _1. Reno',_t __chire_ 

25. 	Did you buy nC" machines in tz .- :ast b tars for the sole purp'ist of errors 
yes no 

26. 	 Mote Uz, te chnical. problo x= u , enzotLntered iV. poduclinci 	 for export. 

a. Probleaz alrea-y solved: 

b. Problems to be solved in the near future. 

e. Problems vhich should be solved but cannot be in the near future?
 



-- 
-i 	 -- -  " 


"Lamin- Combiag 
*vis inning 

1. 	Numer of machino "
 

2. 	Nuzber of mehines of orlCmn 
a. 	Brazil
 
b. 	 Lurope 
C. 	 Jnpin 
d. 	U.S.A. 
e. 	 Othcrs 

3. 	 lfimbcr of muchines produced 
a. 	beforv 19h5 
b. 	 19145-1960 
C. 	 nftvr 1970 

4. 	Esti=te the everage number of years you ili ei 
the 	smchines produced 
a. 	before 19L5
 
b. 	1945-1960
 
c. 	aftnr 1970
 

5. 	 :3uber of rAchincs bouht second hand 
6. 	Whit is the balance nhoet value of the machineg


(er 	.'i0O0)
 

7. 	Nhat is the reef1 value of the Mchines, such an 
they n-re (cr $1000)
 

8. 	 Averare number of operators in March 197, 
a. first shift
 
b. tecoid shift
 
c. third shift
 

9. 	 Average,nu-br of oprators in Se~tembor 1975
 
a. 	first shj|t 
b. second anift
 
c. third shift 

0. 	Avernrc number of howr@ iNr week that the 
machines operstod in 197T5 
a. in Ma.rch
 

bb. In September
 

1. 	mm~hin*R did not operate dueAvorago ntwb.r 	 to, for example,of hour. per week that the
 

mtoppa~es for loadinr, =loading, breaks,
maintenanee, adjustakents 



Appendix 3
 

THE BRAZILIAi SHOE INDUSTRY 



In wll uilar~minfrmaion ontine
 

1* the handful of rse'w* on the kaiian asoe Indus"r that we have had 

access to1 Ian rasill11 and U.S. govruu data. The outstainding poiai: 

in .ec Lwsmutouof theme reports Is the rapid of the Industry free 

we. based on tEkv traditional shoemaker to a major manufactuing exporter. 

While the charactcr of the industry is chau gimn, thems is wtill a lam*e 

number of handicraft co~ilez'-repadr shops. And many of the other firm 

have nma out of sall sbacpx. Starting In the 1960', exports and the 

volume of pn'O4.Dzt$U3 have Incasmd rapidly. It Is usualy argued that 

ithose firm that have increased their foreign sales-a mmr demanding market 

In toa of quality control and standarilizatioua-hav* tended to inwest,, 

Imcmase production and productivity, and use: no" o eoquipment. 

The first part of this Industry report will be an onerview of the 

sL-i-q sector, based an the secondary sources. It Includes so figares cc 

total jrduction, the breakdown by type of shoe and exports. The section 

also looks at each of the two maim' shoe producing areas. The second section 

srnawizes our findings on the Brazilian shoe and shoe machinery Industries, 

based on uwv open ended interviewr. It also suggests som topics for research. 

1. The Prazilian shoe sector. 

Unfortunately we do not have a long tine series of data. rrom 1968 to 

1974,tbe shoe sector grewi rapidly, as can be sen in Ta*.. 1. The average 

annual rate of gro.ith of physical production was 114 %within this period. 

Evidence Is mixed on the relptive volwre of man's and tiuson's shoe production. 

MEG dato give a larger value of Uea'. shoe va-aduction, and by 1974, even 

a larger quantity. The regional data, however, do not suppor~t thit. 
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The tote faluetof exs'taui shoo exportstote US. angron esteaia73 

asflt rte beten 1969 1973.the Meus4lathe thiae c~inait*.iboss, inrs' 

of tue comnte vrietyshe gro n at7 ,6L a ser beiweeah1e6 and 15). tvs 

To9pit of this*Uraa grot pl'eport aboZ to abU.t.9accountS. leather 

abu %oshoe .. couxtsmpothpyi n and,In aletoea. (See abst6).ial 

iese ithoate beohing aemajof cprAo aithin tem ofSvaluetc. o 

Theota galueof exportanso Iss tngnthe c.hate ofm t a 173 ta 

r 16 mo Coveso u btee amtnd 73e ' lathenio shes which a. pSdtinantl 
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Is ably -scs 
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stataiu dtasfrm utlet. fthmpe- hem Rs, withthe1.11w tus ell to 

alomes reprseai o4%f tade padal rtairs" scmtmssi 9heIo lande 

"M by, sad sotes to"Ut. s0oe004rts.Ty dmtof*ot hbareo the pow
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nos City of 1rmWaq la tbe state Of SW ?ulO (SP), is to the interior 

of the state in a camtle rssag are. The populations is aout 100,000. 

Acoding to am extimate, 60%of the city's inplea.mv f. in the sbCK U

dustur. As Table a shorn.,, &boo and clothing establsmets amweically 

dominate the iindstrianl sector' of rrimca, sand have been growing woe rapidly 

tha an~y othie. sector, accetiam for 33% of the establiarnem1din 1960 and 

There eapr to exist benefits fron wegioaal cuncentration, both in 

frrmca and In the Vale. In an industry with few teebnological secrets, tbe 

&anmtags of an expwaienced labor' famec and from sharing mrket infmtius 

appear to dominate. Several eatrqees41 located Ins the city of SP aim

plaluad about the lack of.8 stable, trained labor ftwo., an~d gavo the 

* ~ailaility Of trained Workerm4 an explan~ationrfa their no"e to fmaca. 

*~ft InLformtim on the FMana firms Is l1mi-ted to saW*q carried out by 

the incttto rco*Wco do Pesquls. ftudos e ServLfoe de Franc*. XXrS 

was suppoted by the municipal Som t and coordinated with t.be RS based 

cmwXmlzatfou of rustituto ftasilairo, do Cow..s, Calgados a Aflas. It 

fumetioned from 1973 to 1975, but Wmasm dissolved. Irm Sagled 100 

f~rms which accounted for 85%of the physical production of shoes In 1972, 

$5S of tL~j epayeanti 99% of the sales and l0(I of the expog's There 

ma a total of 330 listed firm In 1973. Tables 9 and 10 give the size 

distribtion 	of f~row In the sampe, accoaiding to physical production and 

~loyss.The average nomer of pabbs produced per day per'fhu during the 

first hialf of 1973 was 230. 

Ople obervation heo rpeatedly been made: ProdncILm Is 9easomal. Ihel 

http:inplea.mv
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dmt1 wt Va aagtuoesaesIm194.yr,"~mtvbtry owsmpe of~ fvirsincho 

eafa with fis isw&zf in tlac production cot atwq June October 
-be ccet sazWIto Lute~t tbat.hoe thiustzprdut seaulitg 

Smi wmste arsftd&=ie orwes data tmaar~be, t patldeatt, 

1*mrGtwmjts ahpoducto steamls hr l elaborA. 1 s.dats.Teerald 

Tho short tot Ienocludew. fato tabl fo labor,, drtSoetaS i
oe 

electreiscit. 'Acm'thedirt pesersona con9sa73, thexa (aexpnsfon 
atta 97.It isM@fclathat men.shoe mu!W*ad of tetoWsa Iaboo2 19 

dUstare Cai== P~r="I Waesaeonl9~ hr, ou m tweslet of the 
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oust of tbe sboes. ftia frou the W h~Ozftie Of ratwbg 

t em tha iaath' am behy sab"s
MA t o, 67% of 'tota which si#Lvts
 

that attMt. to COMuMLSO ON nw intewials Mig~ht be mm lapstaut the.
 

4m Uaha! Ou In'teviem SqPPwt this bYP~toeis In tbe Sawa. that a...
 
of tbe buine.s mom that 
 heav -pke to have omplained abcogt thetol
 

ost of Ia. Vathas, they coet onthe cost-of leeth 
 aud the sbmra.
 
of ssmviw tmiaed uiddle level pexrsommel.
 

TAle do Rio dkm Sims
 

lbs Yale IS L cattle ueISIg ara nowPoto legr. In Nio Greadt do
 

SUL. I. 11 It bad A Population of 679,663 or about 10% of the states.
 

Uixtem of the 2% micipaies mv s&We producers, with a total of %5S
 

.stbli~aupt In 1971v 407 In 1972v 356 in 1973g ad 340 In 197t. The 3%
 

Wae filu. mds up 5t of the 197% It shoe establiemts. Of these 3409
 

150 we to Nve Uhamwo, Seveml, orgaizationas hews bem creeted to sewic
 

this regionalI. dustrLa conentmetLm. Located In the sam buildbiW of 

Xo Hmwuz we iaInwtial syndicates of seierl mnicipalitiss ad the 
AsscL.1P de Comeclo e Jadsvtria oe Novo llHwbwlo (ACr/Wm). Starting in 

19639 the La~asi has held fairs, arpnaizsd by FWAC, blemmial. i.ti 1969,, 
a1MMtIl. J.971, srni..mU&Il until .19714 and now tbee. thes a year witb 

a speciJal Mifr fo machIaewy. The Mirs hams also Prmoted sespotso The 
2%69 fair attractedl only 6 Importersa, Ru a yomw when expor'tsamunted to 
014Y US $1.5 milion. In MA49~ 'frzl.was exportif US $121 mlii... The 

a divisiou, of MDW, Was =eated to adviser exporters and to cooRN11nat. 

Pmt'tIC~pAtQIms La tcruatioma fairs and Issioms. M~W basasociated
 

itslfwih hetrading caap~py mmmsMT selling abOut 100.000 pafr tbwaiuo
 

AAi't to the Soviet Usi. Ina197%0~ 

http:AsscL.1P


no. Atsbo of the wrIin mae ft=0$ In 19 to: cu" out as amal 

emoom of the as .boe In~ustuy. The data coe fm a juVtioiuix so"a 

to fixm~a and ise base s~htmtalUy ani Mustias f 6c ta rewu~s: 

00146* 40pgM110t lmetal cqskcfty, Ismtbedite Imputs. elsat~ilaty 

=08tpis area Occuied end book vaueu of ceptal. 

""j 9piethe.,V"lt the ReSswai" " oL orgasisd "ud M"oWstift 

th variou a'gasnlations to expod Its umkts. The mm trae Wrj 

hr awhiaw7, also, IWLcates the ImmAsIq sechmsisatm aind the baed to 

-VO A~=o'='- level and not only 'thepvw =obo prces a 

"Is Id*Cl1ii. gs of fives between .197 and 1M~ h"a bk,!* largely 

a" the maler ale, wmil, total pmductIon has i=%aesed. no "a-erno 

wow of pait" prodooed Wpefim'pe yew has rise. 871S68 In 3.91 to 

1ISSSK in 1974 (or Mai337 per day to 59) 

Of 'the 340 shoe fina ia the Wae In 1974% 59% produ. only vomm'sj 

oboes, 7%mm's. 6%&bJDreO', 2%sandals, and 26% a cmismtIma of types. 

OfLtota SMOa prateting 63% IS of iaes'a Shoe. US%mh'S, Li%cbiiren 

a" 6%sandals. (See Table 11) 

Ibe size distrlbuttos of firm, preseted to Table n, allmm a cxx-

ParIs. OMu'tlu. is the Vale venl as botwees the 'Vale and frvma, IMW 

Is Tables 9 and 10.). Firs, while thie tota =mw of firneas dec1lscd 

In the Vale, the =e. of finme with Mre ths .100 .qaicyee has rises 

from 69 to 96, m-tiv.15%to 29S of the tbmw. Thesie distribmitJcs of 

4AewcS'thimmithe Yale, awa vith the caveat that the franca sa3.e 

http:m-tiv.15


Jalems an ths 	 1w . rsaslargest firm bet emlaies *oe ofthe le 


2~01 the Yale fima hae or f' enlayes asy nl of the triae
O 	 to 

only 32% of the Vl* firms do.
 

In cu'tala other respects,, the lresca firm anew~ to be Iwso modem
 

~the It firmn. ri"zs the Vale firms exwt 361 of their proldostoo~
 

4 Fth firm (a snple Includin all .qwoitma) ahout
rsm 

2n%. Socoad labor' cost-t appew to be about the sing share of sales (IS% 

In the Vale* Inluadi social secuity costs,, md belvees 12~ ad 19% iii 

1rrnce, gecluding social security). If anything, labors' st sqpear to be 

a e-,flw share Ini the Vale* wuhom the avmgte laWk costs wre higlaw (Cr 

$7A62 vmege 1amsalary ia 197%incluling social sewirty, ccmpared with 

"86~5 In 1973 In ftenca, excluding Social seurvity). These data do not 

ails, a defluitive copario, but if Lu fact wagqsmts are higher 'iber 

the share is mallw, th Vale's Pr~id ctios -est be mor Mechanized. COD

vemsations with machinery suppflers support -thishypothesis. Third, -the 

output per worker In the Vale is almont: double that in rreuca: 1585 versu 

We3 	 per_ year In 1973 or 6.2 vu 3,%per day, 

Table 92 prowides iaftnmtion an credit,. Tae 13 data an labor pro

dutyity, and Tabl. 1%an other factor utilization. 

2.-, intqrviws and other secoadary research. 

A.Orpeliaiumvy Intwvews-have been of severel typts: 

a. 	 UMo. firms In S~' Pad*,, WI and V~wAca, SP. 

Ve have visited assy of the larget firm In the state Of SO several Of the 

%ouisdiumandsmsll firW Oad a"d~me that prdce Iyamaf 

NIUn Sboes. AIX the firms that We ea,. visited PtodVC& Shoes Vith lm~atbr 



v~r but the sols am mtbod of attaP -- Mt 41Kwe. Nast fina.. set the 

* 

s'1s but scm mw FAKy stitcehiqas wUp 

pvc or rube soles. 

b. Schoola 

an P ma%e Injectlion mosd 

* 

smut in SP city$ the fstw M"parta Oent which trins pro 

dtim wm~s an 'Nstres.f It Is ralativ)y new* st l acim studnms, 

mdhas 2ittle inusTy suppor't. It is In the porem of moving to Tbrsaca. 

reculdade, ftstaloxi, Franca: Founded In 1273 to 'train techniciess and 

aIaisuwetsss Or$g1Msy suppoted by the ifrm Pstalai. it has sirce 

beem sold .. d sem to be dIsiu'tepmtiiss. 

Sm~s Noo 5aho. 

c. Macbinery suppliers, 

International Shoe Machinery Cvmania do bsslJ, a ub&usiay of the 

Ameicanm ~any. It produces a tiee.mahine line of lasting mch.ines for 

>':" i~i!!ii i!: iU:!:i!:+i(7 ::d :'7( 2i !y ,K/ k* i4-( 4 i -:: Y : :!! 7 : ii !,:,ii 

camted shoes. 

Wvt: 

UMC: 

?PIPI 

3e~sresea~tives of the Czech firm, 'the finuer Bata. 

Pr~oduces shoe Inputs,*but no mchine in k'.zii. 

in Franca: Produaces a wide vaiety of imchines, Incluinjg conveyors, 

Press" to cment soles, nechine to 

not Ye lasting machines 

Seodhand machier repair and sale 

d. Trae fairs 

out the 'true: mocassin,, presses, but 

offices in Spe city. 

:,-

flK~Ithe machimery trad, fir~ In nfoo Hmburgo, Novmer 1975, with 

a large Ou er of, machinery excitws Ther'e are feWr FroducMr of, lsting 

machines-ocet-u a sizabie numbar ofroucr of equivaeut to 

Cat Ie~tb&VO' Ski,. etc. ('the jwrprtioO for sewing )vmnd tofinish the shoe. 
01 

* 



A' ~ ~ ~ t SyndAA A~4iates''A A'%'AAAAA'Aand other a s i AA ' A" A' A 

A"' ~"r~* AP ciy wea a' t ''" peso office.A AA'A' 

Sydiat an *Camrl Aoc andsra' do Mum A~A someh~atV'A.AA 

A Syndicates'of' Vale* A AA 

AA AA AanA'At 'a A 

tA sydcae 'AA'Uan teAraiaisaprt olbyn 

bolles.~~~~~~~~~~~~~~~o t srptdt Th ttA'evmn iv mspjtt h 

ftn"4 oficte Fancaohesydct. I rn hc "associated wit 

th S maatan of aciaodece datasrcon prodction Ox.F rcand tnha 

fim InS nca eio to talesn.cticuig h ags n 

Ommlly h ayn ieter ind byatIns apeoiato beforeyk 

th a ttmly mdratoro t*be rauldad ePtlo=te nappears to be t 

"""ia of the FUama DyMdican1fiN ranca, wth asU Hsced its 

th ur of tsganizaticpondIUC cllctedata spouta, zat n h 

lbrtase *bats197-175 umditibtio cofpse. byu 75IM Otf "It In 

1f39 by scvadhalon ,or the firmcteicing fthe1 lwetI f34 d: 



213.-~ r 

S1do lio quite coincide. Acces!im~ to the joeval da Tade (2flfs) 
fim SP. -.- dvit Tablelteisof 

3129 av 3216 in k'esl. cospared with 2536. Of the S.P. firm, aboUt 

ibs larve mobe of firms even coasidring only those specializing 

In the prcdution of mol lA~tbw shoes, probably results in a quite cern

pIittie domestic Maket. The saipet markets howevr, In limiited to a 

mcb 4m11wa p'ua of firms, Oat of about 3900 firm In the whole cowii'ys 

only I50 a pted In Mrsw an of theses 40 uacted fw about M3 of the 

exports. The largest (Arthur Lam, S.A. In RS) accounted for 6%. Ini S.P., 

Anm'the exports we prekmnwmtly of umn's shoss, theme we 60 exportrs. 

7he eatfr list of S.P. sapoterwad fig~resr an cmettion IS g V niv 

Table 7. 

Abon~t five of the largo firm,-for Instac, Sealo-have their wn 

abopas bat the great mamrity proluce to order and an cratit, usivg travelliug 

salemnan iwoen~dent buyors. Exportsare mainly through oiddlemn 

Iapwitwrs. who go to the mjow shoo centers. A few of the large firms make 

irect kontct with foreign stbae selers at intervatbcms1 fairs. A still 

mU~~r mantai offcesIn the tdIStates. 

Teuw Of credit an sales are, Zmaly 30_90 ds. t salso 

tobW ')*thor, Solesae., with 30-90 day flnajciW. Ilbila the ,epyme,= 

pp'icd might he tbe Game itp"eas ~If "the avewqe price of lather ise 

j f3.ro in"g puchases. KX&hb6U7 4O 44 *Spocian J esqiOrP.d~ j Q 



--as be ftaue tin~ the do ftesil and F2KARL "y. psergaly,
 

the machinery P'OdOCus PrOvIde credit- (SVIt's fiuscda 1'mah, 1laesta,
 

gives a-edit Invctis SM11a
up~ to,16O days fre. lthe date of rae 


oth.' handl, w=ks thwoquh MALWE) Withbthe recent tmiui. of import
 

CO~trolz. Only the 4xPm~'tInS firm wil Probably have acces -toImported
 

MISbimsy* m= that mama only the Uge firm.
 

The Preducew in the city of S.P. are flequwntly of krmal bscfgvoud. 

Thse Ina fsaca we sm*r likely to be of Ital Ina- Srpaish origla. Wail. thers 

we som multinatiounals- -a "isiona of Mut, procducing pvc shoes in 

RIUMe GeeIsq for Inaimu-the sector is m.141y national. The Presdept 

of the T'reaca syndicate said all the ftmea firm are national. 

'NSet of the firms produce Shoes With leather Uppers, though a feW Of 

the largest mako eratirely synthetic ahe Or shoes vith cloth upes As 

fAr as we k~w. all the Fracs firm pro""c leathuer Wppu shoes. The soles, 

hmwevei', can be of leather, rubbu' ce of pvc. The method of attcjimmt 

alodiffers. in mast casqs the soles w eanmted. Semtima, the soles 

W* NCYAY'sewn As well. Much rem' we goodyear welt shoes. A ftmf firms, 
Perhaps five Ina the whole country, Vulcaize the msls. A similar =m 

Inject the pvc so -directly auothe u~aer. Host fizrm. hwever, usiM~ 
pvc Or'ruber -soleas, b"uy the SoUS. 

It Nsot y't cleW to me Why; ftezi sould specializen the prodution 

of cosmed; shoes. The a" Selling Involveid. as a rsds, the AMy.lao 

imtmsyeisth podctonprocess. ~ q liy Welted shoes sbt 'be. 
thest abe' iteisft of Othe shoe Varieties. Utat since goodyesz' Weted 

44 
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VC14~~~~~~~~4 she:-';~mdic NVA S40.i L b o 

"M*fd" o -- e letefwse- cot~ mor I Itesiv

wmIr sips.axe oARalp~ in'pB4Ia1WSr C i hftr an 13a 

- csoz on.~th eofuw~v qipet
 

~oth lan~e e m ca-z. L
Taman fir TheO awS) c4ossemlycmuatd 

pawtmof tbeiavdstiouaof t be xetwutoftwewlvpomd tha of the out 

saedt jzm1 .- jo Nuwhg Ofathe shesloscwtbt ar. "ao Le sifts 

Wt a astowa,epUk absorpto hesiMUl cc, Istheex eaoo wu cme 

eat bmd, not fixed to take ueofvI wit ~cti
d sbc~m podu wl t 

mdoh-lge bow hn fliwreghonshict. Themos cayial mteiecoetef 


ptMAof0 fir cma "a' by~f tsev o them lWgest m beafff The
 

amSaflet fri-s te uug to the mmhol wosterfatre M'au 4xv1I
 

ntser =W!diy haef asdi., ca Pmiesigwt te ciiisdoA 

O"W~lptong CeAMA1te wuW 7b* m* hha sit. forpsyiq hIne 


""ces ptlngfir caxm"ng~ s;.~u bm wagepliwbeneits.~avo teof: ortee -

by .-Mte" rw titch' the fhuxwbeThese: 
T;F r 4VL-~t 4O Wjthadlly "l~ti 



modelan lasts Onytelretfrsmk hiSw v rrb 

part oftae otem the~s swai~om at us" ceapi Wthou itspw 

t he xWdit age. Af ll (butwt.alze toa ofc te e takgue 

*~ ~ ~ ~ tles~ ~~I ae toh.Ia m'g caitalm aesv opts cm.aon asd 

intel c fwpertin sceahexi. .fl aait tlzto ft 

kbintorwaciegcan bevenlttvby nl =wUamfuntctr the atnsr 

firt meths pe ofluprbouesrag, tue ha a.. ihu si 

The l~fage firm tha t rix. bsdotn oalctaleavnao 

thaan tay elniatethir omtzudng"y te alt sub 

that It is difficult to control a diversified product line when prodw.msin' 

Is wot cantralized. 

"Me second injadaptation to local conditions and to the different 

Situations faced by large and mflU firm come in the prodtiop tedanijil 

Siparticularc-praion. 

?be soctor USesbt national and Imported equipment. The natiolal 

is gtflm'Ul &53~le uM Uss M.&uwe than the Ported "4upmnj.Th 

- Cfd 'tIOMS uch, as lasting and Seviz Wt~?cImc haveL -* natnalsuphers 

(Ibachetto, Internatona1 shoe Macinerys a proposed Instatonaffti' 

a feviothers for lasting-?faff and Si whand mjyi dWeass.So In areaL1.'Sifter 

http:4upmnj.Th


1 217. 

Mmw o*Win), wheras the oawtimam= natlawa SuUar.L of finishn 

Igand and Gemany, ItaY and Cmc vsakiJa, In approwdate order of 

T. larg. firm in Jtwoca are expanding, buying row equipment, keepig 

some of their older mcbines . ut also selling any. The smaller firm 

have quite a high rate of turnover and frequently use second band equipment, 

we small firm buying from anotber or ftro a La~e firm which is nodez'aizin. 

Ineas prouto of cheaper, more .sily m intane national equipment 

(slp!e macbInes and eaie access to parts) Is also encouraging mechani

zetiom among son* of the smaller firms. There does not appear to be a=y 

Import df used equipment, since gove nt fhnancing and import credits ar 

not available for used machinery. 

An a result of the rapid Vrowcb both of shoe and of shoe machinery 

production. there is a great variety of production methods existing side 

by side. The lasting operations, which ame central to shoe production, run 

the whole gamst fr~ entirely nmnual, with tacks; to a mocassin, pull-over 

Uasting with relatively simple equipment and hand sawing; to a tw machine, 

opeator controlled, ceent lasting process (such as Tocetto's);I to a three 

sachine ceet lasting, semi-autoatic system (such as InternatiaM2z Shoe 

or SY~t); to URI's mst modern equipment including their tWo nachine lasting 

system. The full capacity, cne shift scale of production 4 Acreases from about 

36 pairs a day for two woz*ers in the hand lasting prcss, to about 300 pairs 

fbir Tocchttot 1500 for' Svit and international Shoe,, and 2000 for U11C . using 

-- three ~wokr eac. 

Odile the process used depends to some extent on the scale of pro

duction, simple reference to scale or different, merket conditions does not 



r. Innoati2 

Pifrnes.o= tmm, 
~29 292 ! ~ 2 ~ 

-hle-t appearedas the Faservdat woul cuadmititears 
.22le. *+ 2 22 

.+52rand dseto
pree t buy o poutioengtbeaa m s w 2 pnt hng hnt ta 

aitinl
ashoo maer, butthate ow day)lysmgttal xportot heo'
contro, prdcto lhll adorizaionc (suh athe coevhs il doao Isatol a'odcts a lo cnat wsih athe qwfrandoasano sm 

t6hdlrqed equeins.A theeaindstry Ies aact)enielyditial 
vbac reqire adila eqipen oprtf +++ exeswit Caait) m+m innationals tem isno trns rfer ncewtofro theinloc all rduwe =.zas 

Wihthe bete sericg, but ohersoadofn coinsuelan with ainh 

r

L~ ~ whc hm bete sevcig bu as J +++
otaa Itla-1aii +" : ++ f ir =msi'"+i gh++ '+ +r+'s~The inovton tuihat difrceier choefr' o ecudisy deppeds 

wbde 'new..oouiuc ftrequipmens mofomwthntefeim itsel. "Memel not n 

In vthere we uNL natota staatenteseh vaiest.Te 2shoes regstra 

Ind diechorIst froutinawx hro hb Ocor open toae thdodan teya 

++ ++ cnal, there: fo notenfr' '+ tfna•thndetle is: meholclqtos.Of oft+ inoratoI eeths-froniakn theut UC+y headquarters.the +++:almst enirely ++3 :+ 
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Mkish bet Dlss umrty,avowship an to on Of the fW to WO Vulcain 

proemms Sevaa of the otbea pataftso Cone frM te firm that 

sW17 rubber Sou85. 

7%e predmaimaum of patents fi*s .dmi whasmdt we knwebout the 

*tDcmCAl trmiag and litrature .7eie by 2he directa of production. 

ihe. f irma tha nae their 4mn yodel desians Wscz'ibw to Italian fashio 

mmpzis but only the biggest ashwibe ito technical Jounals. Few firm 

bmw trined .mgineers a theft. staff , and the mechanics are~ salf-.twight. 

MoImporqtant thin patents =ot be itic many tumgistered adapations: 

layout changes to scaooize cc sRaceorw tusport and to facilitate pro

ductivity control; planning 4yttin to save cc invetories, shortage of 

mterialso and pestalties for late delivery; model chwanes to save osn 

leatherx (uare places to use *=*Ps of leathaer wr Initation MOC Mi to .11.6n

ate the 1,000e90"); todel Chaug"s to save an labor (fewer Pieces and less 

GOVdag) transPort cbwigss (conveyor rocks) to control the rbythn of pr*

duction, etc. 

The kin"s of Innovations night differ' accotdizng to the size of firs: 

For' ezA~pet am largar firm said It selected designs to ocanamine an saeing 

an labor eIalle firm appar to use mom pinces. A sedium size fir, has 

Just intdcda Planning charts wheoreas a snaier firm, leaves all its 

bwjin ad selling to another firma (fran which It Is a spinoff ). Thoe 

firm which use CCOnvy racks lustity the investuent by reference to pro

dactivlity control and rbytim of prodtifon, never to labor costs. Them'

f=%e, *Vi tbosgaa ther. IS a,uMiin= Scale afr production associated with 

the1 Conveyor reek forthe am size of firs, &aawe neyrsai4 

to control production and others not. 
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$nadstilc. da Judstrlado bleeds 4. JIeca a do Dintaic 4. St. 
I; ~ wanE, 197$. . K a 
U A tmtrJimtcbDstatlstlca ~ ledustrla Ce bleed.. a Them- vol. 1, 

ii . butltuto tcammlcs d NoquSsas, btSs. Sevigas 4. flees, 1978. 
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Table 2 223. 

mg-ra1Surenand Sadlowfcruu C~prt 1972 

fiacle S9,7ct(W0,12msu 

IS. Ube ..... 
Timber otbar 

~Coa butter 

ftowt On., amflo d 

Non=&.,on efad 

ftPocso coffee 
--

7/i 
12.6 

33.1 

2.4 
530 

67.9 
- --- 

, 

-- -- - ----

10i.12. 
2o17 

5.61 

9.12 

151 
- - -

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

focsssd bef 
Lmmulted MWta 

*I"=i yam 
I.Inated vod 

Office machlser 

Ho3asses 

Meatba 
Eneatia. oils 

Ivuit juies 
Cotncloh 

a] us 

5015 
23#11 

22,7I 
24,8 

3009 
13,5 
2197 
12.0 

4396 
2S,8 
nos 

S,57 
%o02 

3.85 
1%0 
S.2% 

2,29 

3.6S 
2903 

7939 
40" 
1,9 

___Tot" -0 389.9rV~ ImV . 

SOM CA= 



Table 3 

Shoo Nxpo ' o 

Yew,, ata Men's (0 0 Shoes Dooti ' h e 4 a d e sC 
Pa r C S oo t -- u ShoSh i d l ' h~ To i ' "
 
Pair5(O00) CR (O00) Palr,(O00o) cp(OOO) Pnir(00) CRS(00) P41r(0 
 airs(00) CrS(000)
 

1960: BrazilC 

1969: Brazil 
Vale* 

1970: Brazil 
Vale 

1971: Utrazil 
Vale 

1972: Brazil 

RS 
Vale.,11 

1973: Brazil 

163 

Va e2221 

4380 4103 67751 1839 17140 a8 1662 

2O 
3770
3 7 

10.637 
6183 

15675 

11.686 
,6 

21,604 

21,247 

92,729 

320,824 

246,052 
245.305 

566.477 

PS 
V41e 

rranca 

1974: Brazil 

RS 

Vale 

frranca 

1975t 

280 

209 

2044 

16,708 

11,362 

120,616 

15,151 

15,150 

10 

417,150 

396,414 

433 

2783 

2764 

53901 

53500 

1617 

1605 

5 

35,751 

35,092 

160 

17,738 
17,585 

1,953 

27,786 

20.123 

19,573 

2034 

427.700 
419,625 

100,065 

814,856 

533.784 

518,50. 

122,1146 

1'z'ca* 692 "5,552 S 213 8 426 702 47,6162 

f'June-July only 

SOUR=: Ii:1T.' datta for rranca, covering all the export firms. 

AC:/-NH for Fe, Vale, Prail.e 

hp
NJ 



TaWe 3 

Principle Makets for Brazilian Shoes, 

Mwrkets Value exported 
US$ nil!!ion 

U. S..I. 47.4 

Canada 2.8 

U.K. 104 
Other 298 

Total 5%4 


SOURCE: CACcX
 

1972 

millions 
of pairs 

13.743 

7ul 

358 

834 

t 
of value 

8"/,13 

5.15 

2.5"7 

5115 

150 676 100 
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Table S 

U.b. Shoe Ircrts: Percentare Disrih,:ion by 

Cowxtr-y of C.irr. drf Tvre of Fho# 

1st se=ester Ist se .ester
 
1972 1973
 

vmen $ Shoes Pairs Value Pairs Value
 

Italy 62.3% 61.0 St,.1 53.0 

Spain 21.9 25.9 18.2 22.7 

Bra=ii 7.0 5.4 15.0 12.7 

India 3.3 1.0 2.9 .8 

Kexicc .8 .5 1.5 .9 

France .4 1.0 .A 1.0 

Others .3 5.2 7.9 8.9 

Ken's She s 

Italy 33.A 39.5 30.0 35.0
 

Spain 27.6 23.2 21.9 20.7
 

France 5.4 4.9 - --

Gernafr 5.3 6.2 3.2 4.2 

Brazil S.o 4.8 9.1 8.7
 

India 
 - - 2.7 .5 

Mexico 1.8 2.A - -

Others 21.5 19.0 33.1 30.9 

SOURCE: CACI(
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Fbit a 

Vw.r of )kmufteturiaK Establisiets, by Sector, In ftincaJ 

Sector 	 N rof nbblsinats 
**.' <* 	 196 M~7 19711 mt. rate ' oF 

Nloita11Ic 23~a~ left1 

S 620 .07
 
Machinery 
 3 6 16 .13 
ElectrICALWAn Comuication i4quipusnt.~ 
Transport 
 .6 -1 -. 12 

20 11 13 -0 

Housing 9 15 21 .06 
Paper 	 7 18 6 -. 01 

Rw 	 2 146 108 
Leather and Skins 	 15 2517 	 .1 
QCbeicals 	 1412 .08 
ltaaceuticals I. 

~tC3, 0,cimdls 1 12 	 .05 
Plastic$ - 13 
Textiles 3- 3 S 0 

Clothing and Shoes 73 198 572 .16 
ibod Products Si 30 26 -,05 

Svr"2 2 5 .07 
Tobacco- --

Prinating 	 10 12 21 .05 
Other 

T"L 224 324 780 .09 

SMMM: 	 1960 Cmns Industrial - 130i 1967- Registro Industrial- Depto. de EstatistiJCa1 
19714- Cadasr IndustrWa Secret. da Fez, do Est. Sp. 



E~F~mwEalNahbif~us Acowlig toda sofu.21 in the 22 
(Domestic Kar*at) or in the rFeIVuMarketj Awme 19730 

0o.1o0 2(l) ) 13 ' 
M0-200 

201400 1(1) (2)()1 ) 

1001-2000 )3(19) 3 (1s)
 
2001-%000 6(29) (3) 
 *6 (32)

'fooi-io10oo G(25) 1(2) (1) 7 (28)
 
109001-300000 1(13) 1 2 (13) 

T~iPL19(96) (9)2(2) 22 (107) 

ftable cminz Of firms that sell both foi- exports and domestically 
SM: IPE 

Y.!j : L! .T ' Wj ." i: !i~ i y '.'. Y :L C?7t/ N:C -i + , ! :+" ' C- L i L 
! i':i,. i..? ' ? ; 

Table 10 

Sof rrancalstalsweats AccordIM to Nher Of D1OvIMs, Xarch 4973 

*ueberofRbrof Estahbishouptsu
 
miployees Vomm 2shoe MenIs shoes 
 Oildrees shoes boots TOTAL 

0-10 -7 2 -9 

134017 
-56 

51-100 -23 1 2
101-200 a  a 
201-500  2 2 11,
500-1000 -2 11 
me ~than 1000 --

-

TOTAL 1 971 3 112 

1501-aIM: I.--, 



-- 

Sales 

(1000 pairs) 


0 - 10 

11 - 53 

51 - ISO 


151 - 500 


501 - 1,500 

1501 - 5000 


5000 or mor 


TOTAL 


Sales 
(CrS loo) 

0- 100 

101 - 500 

501 - 1,500 


1,501 - 5,000 


5,001 - 12,000 


12,001 to 30,000 


30,001 or more 


TOTAL 


SOURCE: ACI/NH
 

o.en'm shoes 


41 

70 

45 

31 


1j 


._--


201 


9 

37 


33 


7U 


33 


13 


2 


201 


Number o! t:nij!*h-nt' Accordine to Sale, Vale 1974. 

Mn'n Mhoen C nndal Other 

n 1 15 
8 8 19 
6 9 1 19 
3 -- 5 26 

-. " -- 5 

1 3 
7- -

25 8 8 

I .- 1 8 
1 7 - 1s 
4 6 1 13 

11 S 1 23 
S 1 1 17 
.. "" 3 6 

"" 1 5 
25 19 8 87 

...
 

TOTAL
 

66 

105 

80
 

bs
 

19
 

5
 

3S 0
 

22
 

60
 

S7
 

114
 

57
 

22
 

a8
 

340
 



Number of Ditableihonta According to Number of LMployee, Val* 
Tnble 11 (continued) 

Lrployess Wo--an's Shoes en n nhofl Chi re ' = hoei Sandas Oth r TOTAL 

0 10 41 5 6 1 15 £8 
11 -so 61 12 7 -- 26 106 
51- 100 41 3 S 2 17 58 
101- 200 38 15 59 
201 -500 12 1 -- 3 11 27 
501 - 1000 6 

-2 

1001 - 1500 1 "" - 2 3 
1501 or moro -- -_ 1 
TOTAL 200 25 19 0S 340 

1971 
0 - T0 119 9 7 

11  50 96 16 15 
21 
27 

150 
154 

51 - 100 61 5 4 1 11 82 
101 - 200 28 2 3 13 46 
201-500SOO 8 

16 
501 - 1000 2 2 
1000 or r4" 1 1 
TOTA1. 308 33 29 3 82 455 

SOURCE: ACI/AH 
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Table 12 

Sales, Accrdinr To Term-s of Credit. Valle, 1971-7. 

T 1973 197g. 1973 97' 

Cash 

30 day f..an-.cin 
30-60 day .. o 

"0S- a . . a ci r 

wrt . a -Ix.. 
911:. 

TOT L 

#.19,571 ,CEL 

12,01,553 
4:-31,C8-0,f27 

6 1 1 8 - "8', 

Q707S7.-. 

1,%(A,052,816 

48,265 , EE5 

206,E 3,5 D 
c.23,611,944 

9 o 

v 
-° 

1,$02,170.,C27 

28.7 

1.4 
25. 4 

2 4. 9 
6.6 

100.0 

26.9 

11.5 
29.1 

2 5 . 9 
6.6 

100.0 

SOUP C1.: A"C1 -., 

Averare u v:.:': 

Table 13 

r.a  - . , ... 'ccn F-~o'e 

Palrm/prcuctiC. r-c,ee 

Vale 

Prar.ca 

1971 

1563 

1972 

1535 

1973 

1585 

868 

1974 

1611 

SbU'RCE: AZI/..H , ir'r!" 
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fvw am1twtc )s 

ft s torqe #7
 
Avsaage imatafla capwAity (lip) per"fir.: 343
 
Avamso electricity coxusd (kw) pea' fir.: 

1971 V&U. 3.19SIO
 
L~ssgeelectricity conumd 
(kv)per shoe 

197'sXw 

1971 Vale 

SUE: AWJ/x 

Table 15
 
*)werof Mmo Fir.,bySize Cla 
 1-ficaticu (CrSW0). 19731 

Paupm Soth It-Centmi WestNordas 

469131 

10011791 

10,000-30,000 91 
2900M 3A000 6s U13 2 
500-29000 176 it1 
200-50 1115 
SO-200 352 217 2 
les om o 343 JA2 57 

MOAL IM9106127 

Pauotm lnclude anl f11flila 0-.e tax fm n the state of Sao Paulo."Ift 

Sulrus taiI, Rio do Javil 
V~g~~mInclues te ceftm deflIntImO o temoatiMat. 

wj!~thc~t~i1 estW fcluides a3.1 othem,. 
saiuc: mmt= retwws. 
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