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Abstract

As iecently‘as 1970 a large majoriﬁy of ﬁhevlabbr force employed'in Colombia's
wmanufacturing sector was found in cottage~shop" establishments, defined here as
having less than 5 workers and less than 24,000 pesos output. The share of the
labor'force found in plants of 100 or more workers.was only 20-25 percent. These
facts by themselves make it of obvious importance that a bolicy fd: the indus-
trial sector take into account the limitationsf-employﬁentwise--of the "factory"
sectof and the grealar importance of the cottage—sﬁop sector in this respéct.
This 1is especially true given that there appears to have been no significant ¢hange
in the relative importance of the two subsectors over the last 20 years. Iﬁvis
of particular interest to note that during-the 60s, a period of heavy emphasis
of investment in highly capital intensive sectors like chemicals and petro-
chemicals, the share of all manufacturing employment in the factory subsector
appears to have decreased--at least this is‘trug for the post 1964 period.

As of the mid 60s labor productivity was an increasing function of plant
8lze, being 8 or 9 times as high in ﬁhe largest firms as for indepéndenﬁ
workers, and over 3 timés as high in the largest plants as in ones of 5 to 9
workers. Output (value added) per horsepower is not related in any simple way
to size; the highest ratio is found for firms in the 50-200 worker range with
both the large st and the smallest'plants ranking low. Horsepoﬁer is not,
however, a good proxy for total capital stock; total capital per horsepower
appears to be 2 or 3 times higher for the largest plants as fﬁr all other plants,
implying (together with the output/horsepower figures) lower outpdt/gapital ratio
for the largest plants (over 200 workers) than for all others taken togecher;-
thaugh it is not possible to draw very solid conclusions as to how the value

added/capital ratio varies among plants up to 200 workers, it seems réasonably
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probable that this is a monotonically decreasing relationship, especially in
the light of information from other countries, where such a negative relation B
seems invariably to be present.

Over time tﬁe composition of the cottage-shbp and small firm sector has
varied substantially; clothing is the'industry#where.the most dramatic decline

in relative importance of cottage-shoﬁ haé occurred over time; it is the only
~ sector which clearly had less cottage-shop workers in 1964 than in 1938.
Relatively stagnant»cases were tobacco, textiles; léather, non—metallic minerals.
In a number of others there has been rapid increase, i.e., food, wood and
products,metal . and products--in particular transportétion equipment manufacture
and repair. These three branches, along with clothing an& footwear,are ﬁhe
major cottage-shop employers at present; in 1964 they accounted féf’bver

three quarters of all employment of this type.

Trends in wages and labor pioductivity can_only be traced out over the
period 1953 and on; there appears to be 20 relationship between éize of plant
and change in labor productivity (although uncertainty is introduced by certain
statistical problems in the post 1962 data for the small plants) but wéges have
clearly risen fastest in plants above 50 workers, an overall incréase of pérhaps
60 to 80 percent over 1953~66 as compared with an increase of probably 20 to
40'percent for plants of less than 50 workers.

More detailed attempts to measure relative social efficiency by plant size

have been carried out by John Todd, and tend to indicate that the largest plants

are either as inefficient as any other group or the least efficient of all; his
estimates suggest that the most efficient plants are in the medium size range

(50-200 workers) althdugh it is possible that the smallest ones would emerge
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on top if adequate measures of éapital.could Ee used.

There is little question that the large plants, correspondihgvto high:qapital'
intensity, geuerate an unequal income distribution; in petrochemicals, for examble,
the blue collar share is only about 9 percent and in chemicals about 15 petceht,'
compared to an industry-wide average of abou£ 30 percent and-at the other extréme—
to such industries as wooden furnituré (Slvpercent) non-metallic minerals (46
percent), trahsportation equipment (53 percent) and so on. The distriﬁutional
characteristics of such industries are worriesome.

It is not clgaf whether large or small firms have a greater_tendency to -
grow; the difference is in any case not dramatic; the‘percent of small firms
which appear to be liquidated is, however, ﬁuch higher than for 1argg>firms. '

Given the pieces of evidence which suggest considérable efficlency on the
part of sma}l firms relative to large ones, coupled with similar evidence from
other countries, it is suggested that firm size and plant size be taken seriously
into consideration in policymaking; further amalysis is clearly warranted with.
respect to the source of the particular inefficiency of the very largest plants ‘
(200 workers and up)’and in general with the explanation of the diffefenceé
observed. It is important to isolate the variables whose relation Qithiplant
size generates the dramatically varying factor proportions (even in the samé

industry) across plant size.




The Relevance and Prospects of Small Scale Industry
in ColOmbig

R. Albert Berry

This studx reviews some of the evidence available relating to the possible
contribution which small scale industry can make in Colombia, discusses some of
the'factors which appear to have affected its growth (or stagnation), and takes
a few tentative steps towards suggesting policies for fostering desirable growth
in this area. The firsﬁ part of the discussion below presents a brief descrip~
tion of small scale industry in Colombia and how it appears to have developed |
over the last years. The second section focusses on its performance in térms of
(a) actuaj and potential "static” efficiency, i.e., the efficiency with wbich‘it
- eonverts resources into output at a given péint in time and (b) employment and -
income distribution impact. The third section deals with its growth potential
relative to larger scale industry (including a discussion of pertinent informa-
tion on several other countries), and the fourth with possible strategies for
its development.

The concept of "scale" is an ambiguous one; it seems natural to define "smail
scale" as corresponding to different absolute levels of firm size in different
countries;rfurthér, since a complete spectrum of firm sizes exists in‘any coun=-
try, any definition must be rather arbitrary. Cut-off points should be located,
if possible, so as to distinguish firms which differ markedly in their efficiency
of resource utilization, employment impact or income distfibution impact; of
course all these variables may be related smoothly rather than discretely to

size. In this study some of the discussion will treat size as a continuous
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variable; other parts will uze 2 classification into- (a) “cottage'shop" indﬁstry'.
defined as estzblishments (plants) with less than 24,000 pesos of output and less
than 5 worker:,-;l (b) =mall scaleiiﬁdhstry, witn lower limit of 5 workersAor
24,000 pescs output ané upper limit of 19'workers§>(é) medium scale industries
of 20-99 workers;z and (d) large scale industry of 100 or more workers. While
this division is in part forced by DANE's claséificaticn scheme, it does_appéar
to aggregate groups of substantially differing characteristics. Before consider-
ing the details of overtime change, factor proportions, etc.‘it is useful
to summarize somc of thg major differcnces across plant size.3 |

DANE dcta bring out soue of the distinéuishing characteristics of those pianté'with
five or more workers zad/or 24.000 peso:s or more of gross output per yeér;4’ﬁore_
limited data is availcble for sméller-ones;' Taple 1 summarizes the authof's best
estimates for i966. As obsutrad in Sther countries.averagé labor productivity

rises rapidly with plant 1izo;” this s rartly (at least) due to 2 higher capital/

1DANE conceptually includer ip its survavs of the manufacturing sector all
firms with a minioun of 3 workers andfov 24,000 pesos of ovtput. This category
is therefora the part of the menufacturing sactor.on whiech DANE does not collect
statistics. :

ZPlaneacion, ir its study of cmall and medium industry (E1 Desarrollo de la
Pequens v iediana Industria 2 traves del Credito v Medidas Complementarias,
Bogota, Noviembra, 1970) cimply used the range 5~100 workers to describe small
and medina industry and zubdividad this range into several categories.

31n many respscts it would be more useful to have data by firm rather than
by plant. To d:ite such information has not been produced by DANE. Some large
firms in Columbia have 10 or more medium sized plants, so whatever firm size effects
exist could ba distorted or lost in the existing data. '

4Thcse datz havn & nvuber of deficiencles, especially with respect to the.
smaller flr:s, wheis sampling is less complete than for the large firms and
where accurocy is alsn probably leszs; these problems are referred to in detail
later. Neveriheless the general outlines of size group characteristics may be
gleaned from this data. ' - :

5That lorge pleatshove greater average productivity per worker is not sur-
prising; it czeems to characterize sll or 1lmost 2ll countries and would be
expectcd ou the basis of what is known abour factor market imperfections, the
relaticnchip boiween - 5ize and the type of industry, etc.
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Footnotes for Table 1

1Adjusted down from DANE's figuresi(see Table,Arl)rto take;gccdunt of the
assumption that firms unreported by DANE had lower average value added per
person than those included. UEREEE =

: 2A.pplying Todd's adjustment factors--and assuming that DANE's arrastre bagsed
. downward bias was distributed among the years 1963-66 proportionally to the .
inflation in each year of that period. (Todd presents figures for 1962 and 1966) -
in order to convert those adjustment factors to 64 terms--value added/worker
~ratios of 14.31 and 15.93 were found for these two categories respectively. But
it was assumed that the selection bias of DANE (referred to in the previous
footnote) was greater with respect to the lower category so a greater downward
adjustment was made in that case to take account of it. -

3Todd's adjustment factor implied a value:added/worker ratiovof 16.3 here
~ and was not altered. . R S

4A salary of 2,600 pesos was assumed to make this calculatibn;~

SHorse--power-was reestimated for the smaller size categories, usually on
the assumption that its true productivity was underestimated by DANE by about
the same extent as was labor's. SR e : '

Sources and Methodology ~ Table 1

.. My adjustments and attempted reconciliations of published figures take into
account the following problems with the two official sources, the population
census information on people working in the manufacturing sector, and DANE's
-industrial survey information published in the Anuario General de Estadistica.

- 1. I assume some under-enumeration of the labor force in manufacturing in the _
~ census (about 2 percent), somewhat less than the probable average underenumera- ;
tion for the urban population of 10 and over, and well below the average under~
enumeration for the total population.

- 2. I assume an average rate of unemployment in the manufacturing sector of 6.4
. percent, based on an overall unemployment rate reported in the 1964 population
census of 6.8 percent for cabaceras (municipal seats) and 2.9 percent for other
~localities, and on the relationship~observed in Bogota in 1964 and in 8 cities i
in 1967 by CEDE's surveys between unemployment in manufacturing and unemployment
in all urban activities. (CEDE, Empleo y Desempleo en Colombia,Ediciones
Universidad de Los Andes, Bogota, 1968, and International Labor Office, Towards
Full Employment, Geneva, 1970, p. 366).  The figures listed for workers in

- various size categories therefore add up to the sum of the "employed" workers;
depending on whether one believes this estimate of unemployment is too small or
too great, the number of people in the residual category "less than 5 workers

. excluding independent workers" would have to be lowered or raised. . The assump~
tion that none of the unemployment falls in the "independent worker" category
1s arbitrary; 1967 CEDE information does not provide a breakdown of the un-~
employed by form of occupation. Only the occupied population is classified in =
this way. If in fact some independent workers are unemployed, then the residual
category is underestcimated. : '




3. Evidence from verious sources points consistentlv to the conclusion that
DANE's statistics on uumber of establishments, workers, etc., are underestimated
for the smaller size categories. This is very plausible since updated informa-
tion on these is much harder to obtaiu than for the larger firms; it is con-
sistent with the fact that in general the number of firms reported in these ,
categories varies over time according to the completeness with which samples are -
taken, and is supported alsc by a check provided between sample and census infor~"
mation. Table A-1, presenting unadjusted DANE data for 1964, would imply 6.3

~ employees per emplcyer for the manufacturing subsector not reported in DANE's
“factory" data, assuming that the unemployment rate is the same for employers

and employees, and that all of the people reported as "unpaid proprietors or
partners” in DANE's factory data are assumed to be counted as "employers" in the
population census data. If all unemployment were of employees, these figures
would imply an employee/employer ratio of 4.65. Thus, not even with this rather
extreme set of assumprions could the figures be internally consistent (since
adding the employers to the employees would imply a minimum of 5.65 workers

per establishment).

Table 1 includes a somewhat arbitrary upward adjustment of the number of -
establishments and worker: in the size categories for 5-24 workers, with a. =
greater adjustment the smaller theblant size category. For full consistency
between the census and sample information (as I understand it) these categories
would have to be further upward adjusted, since the present figures, used in _
- conjunction with the population census figures, indicate a ratio “paid workers"
to "employers” of at least 5.5 for tae firms falling below DANE's size cutoff--
much higher than the ratio of 1.87 for the firms reported by DANE and having
less than 5 workers inm 1964, This suggects that too few firms may have been
reclassified to higher size categories. It is possible, however, that there
may be some small scale manufacturing firms whose employers are not classified
as being in the manufacturing sector in the population census (if, for example,
their main sourcs of income is from scme other sector). Unfortunately, the
extent of this phenomenon is compietely unknown to me. o

Another consistency test involves relating the implied number of paid workers
to total workers for this category; the vatio of about 0.60 is a little below
-that reported for the fiims of less than 5 workers caught by DANE (0.638). It
augers rather strongly in the same direction as the employee/employer ratio since
in 1953 when DANE did sample a large subse: of the plants not corresponding to
its definition of "five cr more workers or 24,000 or more pesos of gross out-
put," this subset had a paid worker/total worker ratio of only 0.28. Thus suf~-
ficient confidence in the occupational category breakdown of the population
census would lead us to the conclusion that more firms are in the small DANE
categories than indicated here, and less firms and people are in the 2-4 range.

There is little other independent evidence of interest to this issue; in
1953 there were a few more independent workers than workers in the category
24,000 output and <Sworkers'" and the figures here indicate, (if we assume, as
is plausible., a part:cuiarly heawy undar-reporting in DANE's smallest size
category) a similar relationship, or perhaps even more independent workers
relative to the nex: category. Overall these figures represent a compromise




between putting more confidence in the census breakdown of people by form of
occupation, and putting more confidence in DANE's completeness of reporting for
the small firm categories.

4. 1In general, value added per worker figures for the lower size categories
reported on by DANE were based on Todd's upward adjustments to take account of
the "arrastre" problem; Todd's figures were adjusted down a little. (For spe-
cifics, see footnotes.)

Data of assistance in calculation of value added and salary levels for the
very small firms not covered in DANE's surveys is very limited. The most de~
talled analysis to date is that of Urrutia and Villalba {(Miguel Urrutia Montoya
and Clara Elsa Villalba, "El Sector Artesenal en el Desarollo Colombiano,"
Revista de Planeacion y Desarrollo, Volume 1, Octobre 1969, Numero 3). Some of

the relevant information is the following. The 1955 Industrial Census presented.

data on a sizeable number of establishments below the size qualifications fit-

~ ting DANE's industrial survoy. These Sirms had an average persons/establishment

ratio of 1.788 whereas DANE's smaliest category (less than five workers; value
of product > 24,000 pesos) usually had an ‘average of a little below 3 persons
per establishmen:. Average value addad per worker for this category relative
to the category '5-¢ workers ind/or > 24,000 pasos value of product" was 0.467
and average remuneration per paid worker relaotive to the same group was 0.641.
(Data is not availabie separatalr for DANE’s wo smallest categories in 1953;
but both in 1956 and in 1958 walue added per persom varied little between the
smallest industrial survey category [less thanVS_workers,’3_24,000 pesos _value
of product] and the second swallec- i5~9 workersl). It seems plausible, there-
fore, to assume that the rerio cf —alue added/porson for these cottage~shop”
firms surveyed in 1953 to that ¢ “he smallest DANE category would have been

- about 0.47. Even apart Z“rom any “erorting protlems {likely in such small-scale
operations), this ratic couid not bz used to represent all the cottage~shop
workers in 1953, since only about one-half of the number probably employed in
that subsector were surveyed. If value added/worker were indeed a monotoni-
cally increasing function of firm size throughout, these ratios would probably
over-estimate the relative value added of all cottage-shop personnel coumpared
to DANE's smallest category, since the production units not surveyed were . ”
probably smaller than the surveyed ones.

The second major piece of information comes from a comparison of incomes

. reported for workers in the manufacturing sector in 1967 by CEDE's unemployment

surveys in 8 cities and the DANE factory sector data for those same cities.

- (See Rafael Isaza y Francisco Ortega, Encuestas Urbanas de Empleo-Desempleo,
Apendice Estadistico, CEDE, July 1968). Urrutia-Villalba (op. cit.) used this
information finding (see p. %6) that on average for the 8 cities the value
added/capita for independent workers was 0.71 of the value added/capita in
firms of the smallest DANE category in the same department as the given eity.
(The ratio varied markedly from one city to another [p. 78] but the same ratio .
held for Bogota [with respect to Cundinamarca] as for the other 7 cities taken
.~ together [with respect to their departments]). If lzrge city urban independent
workers earned more than smaller city ones, this would constitute an upward




bias on this ccefficieunt <2 an indicator of the true. "V.A. per cottage-shop
worker/V.A. per worker in DANE's smallest category” ratio. Presumably Urrutia-
Villalba inciuded omly lzboi income from the job in calculating value added--
this may have led to a downward bias since value added is, even for very small
workers, sometimng greater than income.  Their methodology also restricted them
only to indepeudent workerz-—-the smallest.size category of the cottage-shop
personnel; whether this constituted an upward or downward bias is difficult to
ascertain-~tbe independent worker is likely to have a certain amount of entre-
preneurial and other skille so it is by no means clear that his average income
would be below the average for the whole cottage-shop setl even though in gen—
eral valuz added per worker is an increasing function of firm size. Finally,

of course, therc is the unknown and usually downward bias of people's under-
reporting thz2ir incomes in something like the CEDE surveys..  Some further evidence
(especially on the cottage-shop workers who are not "independents") might be
obtained by comparing the income distribution, (according to CEDE information),
of people yorking in the manufacturing sector in some of the cities, and the

DANE data. For Logotaz (where in 1967 probably about 40-45 percent of the o
occupied lzbor force in manufacturing was in the non-factory subsector) the CEDE - .
study showed the average income of roughly the bottom 45 percent of the popula-
tion engaged in manufacturing to be about 62 percent of the estimated wage of
workers in DANE's smallest size category. The latter figure was calculated
by applying the national ratio of "average wage of category zero/average blue
collar wage for all categories” to Bogota's average blue collar wage, which was
availsble.) Since some true "artisans" would clearly have incomes above some or
most of the bluc collar employz=es in the ¥actory sector, this figure does not
suggest that thc Urrucia-Viilalba calculation of cottage-shop_income and output
was upward biased; it might more iikely suggest the opposite.” As a result we
accept the cversge artisan iucome figure fmplicit in the Urrutia-Villalba study,
(sec their Table 5B} which puts the average valuve added per artisan at 6.336
thousand 1964 pesos.4=5 : ‘ .

lInformation on other countries would be relevant in this context.

'2DAHE data is available only by department but recently Bdgota D.E. has been

treated as & department; and Barrauquilla constitutes almost the whole of urban
Atlantico. .

3Howaver, the incomes veported in the CEDE study méy include non-labor income;
on the other hand they could be downward biased if the month in which the sample
was taker did not involva the representative amount of prima, etc., or if the usual
dqwnward blzs Iu such sample figures were present. Although further comparisons
are cleariy necassary, the initial impression of this data is that it tends to
‘support the Urrutia-Villalba coefficient, or perhaps imply that it was a little low.

4Th:’.s is only about 53 percent of our adjusted estimate of average value added
in DANE's smallast category--just a little above the ratio holding in 1953 for a
subset of rhe cottage-shop workers. '

5Urrutia-Vi11a1ba made a series of alternative calculations of value added
in the cottage-chop siwcector for 1953 and 1964, corresponding to different
methcdologd - 31 thair 1453 estimates rangzd from 29 to almost 100 percent above that

LR
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" 5. Still less informatio: is available with which to guess at the salaries of
‘people in the smallest size categories.  In 1953, as noted above, the industrial
census figures indicate that remuneration per person was: about 64 percent as
much in the cottage-shop sector as in the sector "5-9 workers and/or output
> 24,000 pesos". in 1956, the first year for which we have separate wage figures
for the “below 5"and "5-% workers" categories of the DANE survey, -the latter regis- .
. tered.a wage about 10 percent above the former, and this relationship seems to -
‘have held fairly-systematical?y thereafter (though it had widened substantially .
. by 1968, in 1964 $t still ef#y.. “If one could take the sample captured by DANE
'1n" 1953 as representarive; and-if ‘one believes that the relative remuneration of
i 208 4o paid workers in DANE's category 'less than 5
ime, then a coefficient of close to 0.7 would

+ the cottage-shop paid workeps
.- workers" has been constan ove

"-appea:~to“be in ordef:here. " This impiiés an annual wage of 3,400 pesos. .In 1953

, the'averageywagé]ih"thg}survgyed.¢bttage-shop subsector was 60 percent of value
. -added per person; if this cocfficient had remained constant, and the estimate of ii
. 6,336 is accurate forJValue.aﬁﬂed per person, average annual wage would be 3,800.”

. Footnote 5 continued . _ _ _ _ , -
used by the Banco de la Republiica in the national accounts, and their 1964 esti-
mates range from about 20 to something over 100 percent bigher. The estimate
we use here for 1964 corrésponds to their second lowest. According to which
estimate is used, théir estimated share of total value added in cottage~shop
~ is between 28.5 and 37.5 percent in 1953 and between 18.3 percent and 28.2

- percent in 1964. " The estimate of value added we use here implies only about
16 percent of tOtalloutput;-as We assume a smaller number of artisans than
Urrutia-Villalba, and a higher factory output--see the discussion above.

1Both with respect to value added and wages, more accurate estimates
could be achieved if it were possible to diszggregate the information to the
~ industry level,; ' and chack its plausibility by ascertaining which industries
appear to have small firm size differentials for remuneration and value added
and which have large ones.
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labor ratio in the larger firms; whether other faétors (e.g., a better §f68ﬁ§tion
function, economies of scale) also play a role is more difficuit to ascertain
since it requires more precise measurement of the vétiable "capital" than is
possible with the data at hand. Value added per horéepower shows an erratic
relation to plant size; up to planﬁs of 50 workers it is rather stable, those with
50-200 workers have the highest ratio observed,and those of ovef 200 wprkers a

- slightly below average one._'(AsAdiécuééed below, however, horsepower does not
appear to be a good proxy for to;al caﬁital.) The question of how overall pro-
ductiyitylpf factors varies with plant siéel and how relative social producti-~
vi?y as ﬁet&een large and small plants is moving over time is similarly diffi-

cult to judge. (See the discussion below.)

I. Recent Development and Strﬁcture of Small Scale Industry

The relative impoftance of small scale industry has, as might be anticipated,
decreased over time--see Table 2. Changes in its relative importaﬁce do vary
substantiélly by region,~and-probably-also by industry; not enoughrinformatiqn
is available by industry to give a good picture. In general rural cottage-
shop workers have decreased even in absolute numbers (see Table A-2) while urban

cottage-shop appears to have risen a little faster than urban factory employment.2

1This is discussed in detail by John Todd in "Size of Firm and Efficiency in
Colombian Manufacturing” Research Memorandum #41, Center for Development Economics,

Williams College, Williamstown, ifass., October 1971.

2Unadjusted figures indicate that urban cottage-shop has grown about 60 percent
over 1953-64 and factory employment about 40 percent, but there are probably
~ biases in the figures; in particular there may be a downward bias in the 1951
estimate of people employed in manufacturing related to (a) substantial under—
remuneration in the census of that year, which would probably be more severe for
‘persons in rural and smaller town settings, and (b) the increase in the share of
actually unemployed persons in the residual used to measure employment in the
cottage~-shop sector. o
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lln estimating the total employment in the factory sector in 1945 (and attempt-
ing to use the same definition as in 1953, we essantially treated ~ the 1953 manu-
facturing census as a standard of completeness) one must be concerned with. (a) the
failure of the 1945 figures to include unpaid workers, (b) the pdssible;failnfe'bf”“‘::
that census to include all of the small firms which it should have,. given the
coverage attempted and (c) the possible non-equivalence of the two sets of condi- '
tions for inclusion of a firm; with respect to (c), note that the minimum of 6,000 .
pesos output in 1944/45 was substantially lower than the 24,000 minimum output in
1953; the blue collar cost of living index was at a value of 2.23 in 1953 relative
to the earlier period, and the G.D.P. deflator: at about 2.43. The minima in terms
of numbers of workers were a total of five in 1953 and five paid workers in 1944-

45. Since the output minimum was lower in 1944-45 and the employment minimum higher, .

it is unclear whether in fact the combined minimum condition was higher or lower.
The output criterion was probably excluding more firms than the "number of workers"
one and so the 1945 coverage was probably conceptually greater than that in 1953; -
possibly, however, this was just about offset by the effect of a better coverage

- in 1953 (i.e., a better actual/conceptual ratio). Comparison of the relative :
number of firms apparently in given size categories is not of too much help, though
it is not inconsistent with similar coverage in the two years. We have opted for

B simply adjusting the 1945 figure to include unpaild members of the work force.. In

1953 the reported number was 17,826 or about 1.5 per firm. The paid/total worker
ratio is highly firm size specific and rather constant over time, for a given firm -
size. Using 1953 coefficients for "unpaid workers/firm'" by size groups in 1945
yields an estimate of 13.3 thousand workers in this category. Since these ratios
fell substantially between 1953 and 1956, one m.ght posit that a similar fall oc~
curred between 1945 and 1953: on the other hand the fall is so substantial in »
1953-56 that one might guess that it inciuded a random. component--this would argue
against assuming even higher coefficients in 1945. Though 13.1 is probably more
likely to be below the true figure than above it, it seems unlikely to be off by .
more than say 2,000 people. The sex distribution of unpaid workers is based on
that for 1953 (see Boletin Mensual No. 72, page 27). i.e., 73.6 percent are men.

2The rate of growth of total factory sector employment, if we assume 148.5
thousand for 1944-45 and about 315,000 for 1964, is an almost identical 3.6 per=-
cent both over 1944-1953 and over 1953-1964. We therefore interpolated in the .
perlod 1944/45~1953 at that rate. Since growth over 1945-53 was a little faster
for men, this difference was also assumed with respect to 1951-53.

3The estimate of modern sector factory employment in 1938 was based on
information in the 1945 census as to the year of founding of the various firms,
plausibility tests with respect to the rate of growth of firms existing in both
years, and the information in the 1938 Anuario General de Estadistica with respect
to certain of the presumably larger firms. Even the iower estimate of 80,000
-~ would be upward bilased if the 1,375 firms for which data (on workers, output,
- etc.) is available in 1938 were really the largest. My upper limit, however, .
remains well below the figure calculated by ECLA in its 1957 study.

4 - ; -
The difficulty of making a factory sector estimate for 1964 is based on




the probability, supported by some recent evidence, that DANE has increasingly
missed some of the small firms. One might take as contrary evidence the sub-
stantial number of new firms included each vear, and.the fairly satisfactory
looking procedures for becomine aware of new firms. Still, it seems difficult
(see the discussion with Table ), at least pending more detailed work by indi-
vidual sector, to believe that the population employed in the smaller categories
has not been underestimated; the very high estimate from DANE's family household.
1970 sample for total manufacturing employment also argues in this directionm. .
More detailed work may alter this conclusion. .

sThis figure 1is higher than that presénted in Table 1, since no subtraction
has been made to allow for unemployed persons. (See Sources and Methodology of
this table.) N : .

6Based crudely on the assumption that DANE will report about 315 thousand
- factory workers in 1970 (or would if its inclusion criteriz remained the same)

. and that this will be underestimated by about as much as we assumed it was in 1964.

Sources and Methodology: Table 2

The data of Column 1 are based on population census information for 1938,
1951, and 1964,with slight upward adjustments of 3 percent, 3 percent, and 2 per--
. cent respectively to allow for census underenumeration. The 1944-45 figure is
- essentially interpolated between 1938 and 1951, and the 1970 figure in paren~
theses is a crude guess by the author based on an adjustment to the figure
(953,000) from DANE's 1970 household sample survey; that figure would imply that
‘the total number of people in manufacturing rose dramatically between 1964 and -
1970. The surface implausibility of such a rapid growth is supported by the v
fact that the sample seems to have suffered difficulties with respect to the rural
areas. The sample was apparently biased towards rural areas near towns rather
than more isolated areas. As a result it shows a much higher figure for the-
rural industrial population than did the 1964 census; between 1951 ( -
and 1964 ( the trend in this variable was downward, and it seems unlikely
- that it changed direction dramatically in the last years. If the urban manu-
facturing figure is taken as accurate, and the overestimation in the rural areas
is assumed to be

Note that the range 840-900 thousand implies a growth rate of between a little
under 4 percent to a little over 5 percent, much more rap>d than the 1951-1964
growth of about 2.8 percent.

The calculations of Columns 2 and 3 are based on total and non—-agricultural
labor force estimates which take into account cenSus underenumeration. There

f may, however, have been some assymmetry with respect tc the agriculture and non=-

“agricultural figures; the agricultu~al labor force data are from the author's
study on agriculture, and the total labor force from figures calculated in-
dependently. The 1938 total labor force was based on the FCLA statistics




(United Nations, The Economic Development of Colombia, Statistical Anmex, U.N.,
Geneva 1957) adjusted upward by the per:ent difference between their estimate and
mine for 1945. :

Since the estimate of people in the cottage-shop sector is a residual (total
minus factory) it also capturas the open unemployed (as of the population census
date) who consider themselves to be "usually” working in that sector. Since aver-
~ age urban unemployment appears to have risen, at least between 1951 (say 2.5 per-
cent) and 1964 (say 6.8 percent), this implies that these figures overstate the
rise in cottage-shop workers over that period. No attempt was made to try to-
remove the unemployed in this table (as was done in Table 1) since it would not
be possible to do so for the earlier years, leaving an asymmetry of treatment.
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Meanwhile, small scale factories decreased ig‘iméortance with respect to both
large scale factoriesl and to cottage-shop sector.2 In 1953 aboutv28 percent

of factory workers were in plants of less than 15 workers and 36 percent in
plants of less than 25 in 1964 the comparable figures appear to have been about
23-25 percent and about 27-29 percent.3 Although cottage-shop is important in
all the major facto:y manufacturing departments_(Cundinamarca, Antioquia, Valle
and Atlantico)4 its relative importance is greatest where factory manufacturing
is unimportant, and, correspondingly, where per eapita'productivity in industry
is low, as in Bolivar; Magdalena, Nariﬁe,'Tolima,_Caldas.5 Diagram 1 shows this
negative relationship between the share of total labor force iﬁ factory manufac-
turing and the share in cottage-shop. In 1964 only Antioquia, Cundinamarca; and
Atlantico had more reople in Factory ipﬂustry than in artisan industry, with
Valle being about 50/50,

Departments with an above average percent increase in the number of factory

1Note that this is not to say that small firms grew less rapidly; the more
such firms tend co grow the more they graduate from the small size categories.

2This conclusion is subject to the possible underestimation of the number
ofplants and workers in the small size categories even after the upward adjust-
ments reflected in Table 1, and the corresponding overestimate for the cottage-
shop subsector.

3There is much less precision in the 1964 figures; see the methodology of
Table 1. The official data on number of firms in the various size categories
is presented in Table A-2a.

4Cundinamarca and Valle alone have over one-third of all the urban people
employed in this subsector.

5But, as Urrutia and Villalba (cop. cit., P- 50) note, where cottage-shop is
relatively important it has tended to grow least. The substantial absolute

decrease in Narifio appears to be related to the serious deficiency of electrical

energy and the unresolved transportation problems. These authors assume that it
1s a factory-cottage~shop complementarity which explains the relatively fast

growth of the latter where factory industry also grew fast, and which presumably

also plays a role in its demise in places like Narino. Such complementarity can
be observed in some industries. The discussion of complementarity=-competition -
must be carried on in greater detail at the industry level to clarify the deter—
minants of the observed changes. : :
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.workers between 1953 and 1964 had also abcve average increaseé in- the number of
cottagé~shop workers. Thus, the four leading manufacturing departmeqts showed a
percént increase of 56.7 in factory employment versus 1.4 for the other'depart—v
ments, and an increase of 36.& pércent in coﬁtage-shop empioyment as contrasted
with 21.6 percent for the other departments. While far from conclusive, this is
at leastVSuggestive that the factory and cottage~shop subsectors may be more com-
plementary than competitive.1
In the majority of departments which appear to have suffered sharp decrease52

- in the number of rural cottage-shop workers between 1951-53 and 1964 (Valle, Tolima,
Huila, Bolivar, Caldas, Cundinamafca) there was a rapid increase in the absolute
number of urban cottage~shop workers (Table A-2); only in Narifio—-where thére;is

a decrease for both rural and urban categories—-was this not the case. Thus the
data is consistent witn the hypothesis that there has been some transfer of

cottage~-shop production from the rural te the urban setting,3 possibly because of

1Complementarity might be direct or indirect, with the latter type of
- relationship possibly working though an. increassd demand for cottage-shop goods
associated with the high incomes due in part to the productivity of the factor
sector. :

2Note that the decrease in rural cottage-shop may be slower than indicated
by the Urrutia-Villalba figures; their 1951 figure was 115.2 thousand. They as-
sumed cottage-shop was the same percent of total for 1953 as for 1951 but since
1951~53 was a period of very rapid urbanization,; perhaps spurred by the violencia,
the ratio may well have fallen during these years. On the other hand it is quite

probable that, since rural population in general was underestimated in 1951, the
figure 115.2 is too low for 1951.

3It is not possible to demonstrate this, however, until there is information
on which industries characterize the rural and urban settings and on the size of
the migration process. As noted above the reasons for the different behavior of
the number of cottage-shop workers and the share of all manufacturing workers in
this subsector by rural—-urban and by department can only be understood in conjunc-
tion with a view of developments in each industrial sector, in terms of competition
" or complementarity between large and small scale producers, elasticity of demand.

for the products in question, etc. : ' '



the better facilities in the latter.

Urban cottage-shop industry appears to be more market oriented ihan the rural-
counterpart; in a SENA study in Medellin (including sutrounding'municipios) 66 perQ
cent of the respondents had this activity as their exclusive source of income;
for the rest of the municipios in Antioquia the figure was 46 percent.l The same
study showed that the first groﬁp'of artisans tended tq.have more expansion plans
than the latter group. | h

A study of the Ubate Vall'ey2 indicates‘that.in that region the great~majority

" of the'rurai artisans are women, and that an important part of théir production
is for household consumption, with relatively few'being full-time. The main prod-
ucts of this rural inauﬂtry are textiles, woolen goods, ceramics, and leather and
skin goods. Quite primitive systems zre sometimes used. Urrutia and Villalba
estimated that the annu:zl value a&ded per capita in the Rio Suarez area would be
60 percent of the salary of a rural égricultural worker. (One factor in this low
figure is the part-tina nature of the work.)

The Antioquia study also indicated that the urban cottage-shop worker has a
'muéh higher incomes: than the rural one, due to more advanced techniques, better
distribution channels, and a bigger market. (Still the average 1ncom¢ is below
that of workers in small factory indﬁstry.) Urrutia-Villalba concluded that the -
average urban cottage-shop income is more than twice that of the rural ome, and
that there is more growth potential in the cities., Cheap and sure elect;ical
energy, better marketiﬁg’conditions; the possibility of technical assistance,

cheaper and safer supply of raw materials, and better credit conditions appear to

1SENA, Artesania en el Departamento de Antibquia, Medellin, SENA, 1968.

2Rafael Prieto, Marco ReyesCarmona, and Bill Hanneson, Estudio Agro—Economico
.de la Hoya del Rio Suarez, Bogota, CEDE 1965.
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be important factors.

In understanding the extent to which changes iﬁ the number of cottage—shop
producers are the result of “push" or "pull" factors, it is particularly instruc-
tive to have data on employment and income and their changes in each two-digit
sector. Table 3 presents evidenée on the distribution by two digit industry of
both factory and cottage-shop subsectors. As indicated there, over thrée quar-
ters of all the cottage-shop workers in 1964 were in textiles, clothing and
footwear, wooden furniture, transportation materials, and food and beverages.

According to CEDE data which permits distiﬁgﬁishing of independent workers
(though not of other members of the cottage-shop category), incomes df these own
account workers vary w’dely by sector: the lowest are thosé of women working in
confecciones and the Lighest those of mechanics in automobile repair shops.2
Primitive techniques are usad in clothing and furniture, and value added ﬁer per-
son is low, so tbeir growth pbﬁential might seem limited;3 in food and auto~
mechanic technologizss are reiatively modern. "

-Urrutia-Villalba present estimates of the chanée in average cottage-shop
worker incomes between 1953 and 1964, by depactments. in some departments where
the factory industry grew least the Urrutia-Villalba figures indicate that the
income of the artisans decreased, as in Caldas, Cauca, Tolima,‘and Norte de
Santander. One would have to analyze the composition of both factory and artisan

industry to know whether and how these relatioms

1Since there was some evidence of an asymmetry in classification as between
the population census and DANE's Industrial surveys for (a) textiles versus clothing
and footwear and (b) food versus beverages, these groups are frequently aggregated

here, beverages are noi. important, though textiles-are, in the cottage-shop sector.)

3Though other evidence suggests the opposite for furniture.
zThese results are reported in Urrutia-Villalba, op. cit.

R
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Sources and Methodolopy - Table .3

The employment for catégbries 25 and up was taken, without adjustrent,

from published DANE statistics (Qgpagié Ceneral de Estadisticas), Fipnres
for the range 5-24 took into account the upward adjustments to the official
t figures gﬂ&ﬂ%ﬁ;& Table i. Unfértunately, althbugh thé evidence was stfongv‘
- that underreﬁorting prevailed in the catepories 5-9 workers and to a lesser
.'degree in the larger ones, little evidence was available with which to
allocate this underreporting by industry. ﬁroadly;the fipures presented
herg'réflect the samévpercent upw;fd adjustment for the siée categories
.5-9, 10-14, and 15-19 for all industries. This procedure, however, led
to negative figures in the 2-4 range for paper and products, rubber énd
Vproducts (sectors 27 and 30 respectivelv), so‘further adjustments were made.
Uhfortunatély misclaééification in the pooulation censué between certain
'siﬁilar ¢ategories (1ike printing as épnosgd‘tq paper and products; prossibly
rubber and products with transportaﬁionAequipment) makes it unclear whether
in fact these further adjustments are_appfopriate or not. The table rust
be still taken as substantiallvy spéculative with respect to the hyv-industry
distribution of the emplovees in firms of less than 5 workers, and probably
evenrto some éxtent for the independent worker.

Since some unemploved people are _" ﬁl recorded in the population

census, some of these are probablv captured in our estimate of the 2=4

categorv (and possibly also some of the 5-24) due to the residual rethodology.

As estimated in Table 1, there were probably in the neighborhood of 41,000

unemployed in 1964 in manufacturing; since it'seened probable that the

approximately 6.5 thousand who did not report an occupational categ&fy ﬁéfelv'h

largely unemploved, we excluded them from the ecalculations, but this still

must have left about 35,000 unemploved.
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reflect causality. On a crnss~depértmenta1 ﬁasis theie appeared to be little
relationship between the percent increasz in real féctory‘wage and real artisan
income, but this is not surprising.1

At present it is only possible to guess at thevfactory ﬁersus cottage~shop
breakdown at the two-digit level in'1951, s0 cﬁnclusions as to which industries
have shown the most rapid increases in employment in the cottage-shop sector ovér
the 1951-1964 period must be somewhat speculative, the same goes for average
incomes by sector. Table 4, presenting data from the 3 population censuses and
the two industrial censuses is, however, suggeStive'with respect to employment.
Table A-3 presents daté for 3 of the 4_ﬁost industrialized departments (Antioquia;
Atlantico, and Cundinamarcs) for 1951 and 1964 and Tables A-4, A—S and A-6 give
detailed statistics for the food, clothing and footwear and wood products—wooden'
furniture sectors. The tables.indicate that in general the cottage-shop indus-.
tries of prime importance 15.1964 (in ter&s of employment) were sectors of sig-
ficant growth in cottage-shop emﬁloyment, at leaét duriﬁg the post 1945 period
as a whole. In food and wood-furniture, cottage-shop employment grew markedly
faster than factory employment during that period,2 In metal and metal products
both factory and cottage-shop grew very rapidly. Only in clothing-footwear was
cotgage-shop employmenﬁ cn the decline--an important factor of course since it
was the largest single cottage-shop sector. Total employment had declined secu-

larly since 1938, and factory employment was rising dramatically up to the early

1Real wages in factory industry rose by 66 percent in 1953-1964, while
those of cottage-shop rose hy only 24 percent, on average.

2Probably such products as bakery, candy, Eanela, etc., were very impor-
tant in food; wooden furniture was the ‘'growth” part of the wood industries.
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Sources and Methodolozy for Table 4.

The 1964 figures and the factory-artisan breakdown are those of Table
A-2b; they ‘are unadjusted figures from the 1964 population census (the two
digit totals) and Anuario Ceneral de Estadistica (the factory employment).

No adjustments of the type used for Table 1 were made to the published data,
partly as it was unclear whether greater or smaller adJustments would have
been necessary in the other years.

The 1953 factory emplovment data are from the official DANE statistics
corresponding to the Industrial Census of that year and published in various :
issues of Boletin ifensual de Estadistica.

The 1944/5 factory employment data are from the Industrlal Census of
that year, with an upward adjustment to allow for unpaid workers..

The 193§ total employment figures are from the population census'of,that
year. The factory figures (lower limits, as indicated) are based on a survey
reported im the Anuario General de Lstadlstlca, and de31gned only to give
a feel for the possible magnitudes. ' :

1951 proved a difficult year for which to make estimates at the two digit
level since the natlonal population census figures gave only the grand total '
in manufacturing. For 9 departments, that breakdown was available, for the
‘other 6 estimates were made by interpolation between 1951 and 1964; a given i

* industry was assumed to account for a percentage of tiae total manufacturlng

‘labor force in 1951 equal to the unweighted average of its percentages in
1938 and 1964. Total error introduced by this methodology would appear to be
small.

Factory employment in 1951 was interpolated between the 1944/5 and 1953
values, assuming a linear growth path. The 1951 cottage estimates were then
calculated as the residual between the total and factory estimates.
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fifties.

Obse:vation indicates that there is diract and vigorous competition between
: small and large scale piants both in this sector and in wooden furniture and other
wood products, leather, and probabiy a few othernindustries. The aggregate fig-
ures indicate that except for clo;hing—footwear the small scale produéer is not
being "cbmpeted out,” though conceivébly his income may have been reduced over -
time in some cases--an empirical question much in need of study~--and iﬁ other
cases he may ﬁéve had to "transform” himself, change production techniques, etc.,
in order to remain in business. The aggregaté figures do not pick up whether any
such processes in fact lead to a pérticﬁlar typé'of small scale producer going
out of business and bein? veplas eﬂ b "notléf,_ﬂr whether, on the contrary, the
process is a relatively smooth_cne. “Iﬁ, as the aggregate figures seem to sug~ -
gest, the share of manufacturing WOrkers in cottage~shep rose bétween 1964 and
1970 it seems unlikely that largér.scale industry is driving small scale out in
-many. cases; if so, the:growth of cottage-éhop must have been extremely rapid in
some other insiances |

As of 1964 peraa 110, OOL people were engaged in the clothiﬁg-footwear sec-
btor, down from as many as 150,000 in 1938. There have always been many inde-
pendent producers, primarily men in the case of footwear aﬁd primarily women ia
the case of clothing: about one-half (i.e., 80,000) of the totalbfactory and
cottage~shop employment in the sector in 1964 fell in this group. Overall employ-
ment of women in the cottaae—shop sub—sector probably fell from about 115,000 in
1938 to 70 000 in 1964. The oeographic distribution of the subsecior (see Table 5)
shows considerable number° in some of ‘the poorer depariments (especially Nariﬁo),

but it remains true Lhat the three most indvstrialized: deparfments ‘are leaders in
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Table 5
‘Geographic Distribution of Cottage-Shop Production of

Clothing and Footwear: 1964
(Absolute Figures ia Thousands) -

Employ mentd in

Cottage~Shop , :
Total Factory (Rough Share of Non=-
" Employment: Employvment Estimate) Agricultural
1964 1967 (3) = (1) - (2) Population
Departrent (1) ) . 3) v : ) _
Antioquia 18,146 7,611 ~13.5 3.40
Atlantico 9,781 3,726 6.0 - 5,45 _
Bolivar 8,339 491 1.8 - 5.03 . T
Boyaca 4,654 238 . sz heb 1.94
Caldas 9,565 3,390 6.2 2.56
Cauca 1,851 60 1.8 2.14
Cordoba 4,033 36 40 T 7.4
Bogota 25,532 7,103 . 18.4 11.64
Cundinamarca 4 146 . '
Huila 3,003 43 3.0 4,69
Magdalena T 109 - ' R
Meta © 900 68 0.8 8,89
Narifio 14,263 266 14,0 10.77
s ,. ¥ L
Santander 4,633 1,341 3.3 - 1.86
Tolima A 140
Valle 20,754 3,847 16.9 7,97
Total © 153,265 29,037

Sources: Departmental populaticn censuses for 1964; DANE, Industria Manufacturera
Nacional: 1967, for the factory employment in 1967, The lacter statistic _ .
was not avaiiable for 1964 so this hybrid residual has considerable error
in it, For the factory sector, DANE figures indicate that total employment
fell from 31,510 in 1904 to 29,037 in 1967. Our estimates of cottage-shop
must therefore be upward biased in some (or. all) departments,




- 24_

gbsolute auwbers; and Bogota and Valle-are well above average in terms of the share
of non-agricultural labor force found.in this cottage-shop sactqr.

It might be hypothesized in view of the secular decline in shsolute number of_
wbrkers, that tﬁe age distributicn of persons in clcthiug and footwear would re-
flect "older™ nzople, corparad for ekample; to that of persons in all ménufacturing.1
But this is not ﬁuticéably the case; only 17.5 percent of thg women in the cldthing
subsector ware &5 or o:der in 1964 compared to 16.3% percemtyfor‘women in all manu-
facturing. For man ia foctrear the percent was 18.53 compared with 17.99 in all

manufacturing. It it pcessible tha® the probably fairly gradual decrease of the

i

number of peopie in the coltage=-snop secicr~(fe£&een i951 amd 19643 occurred pri-
harily via a "retiremcnt’ process;y if, ao seems suggesfed b7 the figures, a de~-
crease of perha.s 35 ~¢ 40 thouéati workers'oc;urrea hetweer 1938 end 1964, it would
seem plausible that = large zajo;;ty of there covld “.ve revired: atﬁers might have
been incorporated ints che “fastor:' sector o cmall scale firms moved ﬁp the size
ladder, and others may have been foveed to look for oéher cccupatious.

Vying for :ecoanc¢ among the iuportsnt small scale industries (defined by em—~
ployment) are wooden furnitnre sad transportation equipment and répairs. As can
be seen in Taklzs A-4 it appears that there has been a gradual increase in the share

of employment in smal’ scale unit: in the preduction of wooden furniture, unlike

clothing and fooiwear. Employment In the factory sector was probably a

1Although age dis+ribution is not given by two-digit sectors in the popula- -
tion ceususes, i% is given by occupations, and the category ‘‘tailors, sewers,
and other peopie related to the manufacture of products based on cloth and
leather" plus “'shouemakers, repairars, and persons rclated to the production of
leather products® inclrded 177,000 people in 1964 ard their age distribution
- was glven. Thare were 156,000 in the clothing and Zcotwear sector.




little but not much below 5,000 wotkers in 1945, (conceivably as low as 4,000),
and only around 5,000 in 1964 this would imply that the cottage-shop labor force.
probably rose from scmewhere around 30,000-35,000 in 1938 to 2round 55,000 4n 1964,
While the factory sector may have grown rather rapidly over the 1938-45 period,
‘since then it has probably uot grown any faster.than the cottage-shop subsector.
Over the 1958-64 period there avpeared within the factory sector to be an increase
ing concentration in the largest plant size, though it ;s unclear whether this
was a "passing over" phenomenon or really represented more rapid growth on the
part of the largest plants. In .any case, the historical evidence strongly sug="
gests that this sector shou-d be one of continued strength in the cottage-shop
subsector. -

The transpottation equipment and repair subsector; appears.to reflect»suh-
stantial complimentarity between the small shop, which effects repairs and manu=-
factures parts, and the large scale sector'(whether it be abroad or domestic).

The rapid historical growth of the use of automotive vehicles and the high income
elasticity of demand in this sector suggests very high growtch potential here.1
_Within the manufacturing sector it is clear that firms of over 50 workers have an

" ‘unusually large share of totai factory employmentvcompared with the other sectors

lIt is not possible to Zsolate this sector in the 1938 census; the grand
total of employment in the two categories ''shops for mechanical and electrical
repairs” and 'm:tallurgy, menufacture of machines and other products of common

'-Ametals" was 25,226; .JJl populction census figures are also sot yet available

to give a fezl for cwrerall 1951-64 gtowtn. There seemed to be little. growth

. of the factory secter fo_ combined "construction of transportation equipment"

and "construction of maciinery, and alectric apparatus and. articled' between
1945, when there were 5,688 cmployed: pcrsonnel, and 1953 when there were 6,666
employed personnel. In 1953 about half of the employment was im repairs to auto-
_ motive vehicles. " In 1953 ihe o dustrial census listed 2,300 people in firms
‘below its cutoff cazzgory. . ‘Information for the depavrments of Antioquia, Atlan-
tico, ‘and Cundﬂncmarci cugeest only .a smali employment in this sector in 1951.
It suggests a growtn for thoro thide departments in the period 1951-64 of 15 fold.
Like woeden fvrncfurs,;tha, is an avstwné; gly‘male industry.




in which cottage—shop is very important.
Finally, the food industry has considerable importance within the cottoge-
. shop subsector. Total employmentvhas increased by almost 150 percent since 1938.1
At the moment, it seems safe to assume that the employment tren&s in these
four industries will at least in the short run determine the overall trend of em=-
. ployment in cottage—shop industry. At the same time, it 1s of interest to observe
‘the ttends in the other subsectors, to see if any significant developments can be
:'identified. Some;of the other less important small scale lines,‘such as textile
| materials (18 thouéands) construction and repair of machinery, (19.5) and non~
metéilic oineral produéts'(IiiZ) could be of increasing importance. Here, unfor-
t tunately, informétion is insufficient to ascertain what develoomenté have occurred
over the last 10 or 20 yedrs-~both dramatic growth and dramatic decline can be
'ftuled out however;. Among smaller industries-~tobacco, leather, printing, chemi-
‘_ cals--there zppeared to have been an inctease in cottage~-shop employment sinoe
1945 in tobacco (where factory employment dropped dramatically) as well as in
printing and chémicals (where factory employment rose substantially); in leather
(where total employment rose slowly), cottage-shopvemployment was about constént.
-tﬁﬁmall.scalg.industry (defined for the moment as firms of 5-24 workers, tends to

' be important in the same industries as cottage-shop production, with a few inter-

, 1The 1938 Anuario General reported firms in animal and vegetable oils and
~ fats, chocolates, cookies and candy, sugar refineries .(the largest category with
.--almost 4,000 workers) grain milling, and other food products. The high figure - - -
- reported in the 1945 industrial census suggests that many firms were probably
" missed in 1938 and that this sector already had a relatively high share of the
- labor force in the total factory" sector at that time. One might plausibly

7"'Véssume that the cottage-shop sector in 1938 had about 12,000-20,000 workers; by

1964 the number was.around 25-30,000. The picture here, as in some other cases,
- 18 confused over the 1945-6& period. Data for the three departments of Atlantico,
v, Antioquia and Cundinamarca suggest moderate growth of cottage~shop in the 1951-

- .64 period. ; .



esting exceptions. In 1964 the major employers.in this firm size range were food
(19.0 thousand) , clothing‘and footwear-(la.o thousand), nonmetallic minerals (7.7),
metal products, excluding machinery (5.4), and transportation equipment (5.1).
Wooden furniture-éso imporﬁantviﬁ coﬁtage-shop production—-is»relatively unimpor-
tant in small scalé iﬁdustry (only 3.0 thousand in this size range).1 Fof the sizé
range 25-99 workers, food (9.6) and clothing and footwear (9.1) remaiq the most
important sectors followed by metal products except machinery (6.9) nonmetallic
minerals (5.6) and chemicals (5.5). TFor the whole range 5~99 workers, food comes
first with 23.2 thousand, élothing and fooﬁwear,(19.2) nonmetallic minerals (11.1),
metal products except machinery (11.2), chemicals (8.0), and trénspoftation equip-
ment (6.9), and textiles {(56.4). It is interesting to note that tﬁo industfies
with expanding>cottage-shop sectors, transport eduipﬁent and wooden fgtniture, are
not characterized by importance of small scale factories; this is especially true
of wooden furniture, but rather marked for transpdrt equipment as well. This may
suggest that the growth process in these subsectors will, at least if it contiques
its historical route, involve horizontalAexpansién of the number of firms rather
than the growth of cottage-shop firms into small scale factories; This seenms véry
plausible in the transport equipment sector where muéh of the ﬁroduction involves
repalrs to automotive vehicles and in furniture as well, where theré is little
evidence of important ecoqomies of scale. The other two major cottage-shop
subsectors--clothing and footwear and food are at the opposite end of the spec-
trum; small scale industry is important both in aBsolute terms and relative to

the total factory employment in those sectors. This suggests that the gradual

1The figures used for the 5-24 worker category are those of Table 3, ad-

justed up from the DANE figures, as explained in that table.
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decrease of cottage-shop employment-in textiles may have been associated with the
transfer of workers to larger firms or with the growth,of cottage-shop firms into
the larger categories, and that the apparent stagnation of cottage-shop employment
in the food sector may at least be associated‘with similar relative ease of
transfer.l

Differences in Labor Productivity and Wages by Firm Size

One frequently commented on difference distinguishing firms of different.sizes
is their labor productivity and wage levels when no aliowance is made for pbssible '
differences in labor quality or mix; in 1964 labor productivity tended to increase’
fairly consistently with plant size up to the category 100-199 workers, then fell
for firms over 200; labor productivity was probably about 4vtiﬁe§§5§'high at ité
peak (for the group 100-199) as for firms wiﬁh léss than 5 workers but more than
24,000 pesos output. The wage rate was a positive function of firm size throughout;
with inconsequential exceptions, and was probably a little over 3 times as high

in the largest firm size category as in the smallest.2

1The above is not to suggest that there have not been cases of extreme compe-
tition between large and small scale production; the most dramatic of these in
Colombia's 20th century history is often alleged to have occurred within the tobacco
1ndustry, in 1938, 10,167 people were engaged in the sector--of whom 5,000 or a
little more were already in the factory sector as reported in the 1938 Anuario
General de Estadistica. By 1964 our estimate is that there were 4.7 thousand cot-
tage-shop employees in this sector. This does not indicate a particularly rapid
demise though other evidence indicates that, in certain reglons and processes, the
displacement effect was great.

zNote that the DANE figures (see Table A-~1) indicate even wider differentials
than those presented in Table 1; the explanation for the upward adjustments to labor
productivity and wage rates to the smaller size category are explained in the
methodology of Table 1.

It is possible that the figures of Table 1 may underestimate the wage rate
differential across plant sizes and at the same time overestimate the labor pro-
ductivity differential. DANE's definition of labor remuneration is rather narrow
and appears not to include labor costs not paid at time accrued, in particular
severance pay, provision for vacation, etc. These payments are particularly
important for the large size firms, and a comparison between DANE information on
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‘(Footnote 2 continued from page 28.)

. the sociedades anonimas (corporations) and information published by the Superin-
tendencia de Sociedades Anonimos suggests that the latter'’s definition of labor
renumeration implies a level about 15-25 percent higher than DANE's. - (Compari- : -
sons between DANE and Superintendencia data are- dangerous since (as John Todd
has pointed out to me} the latter's reporting for the manufacturing firms includes

.- output, etc., in nommanufacturing parts of a sociedad. In this case the value .

" added data matched almost perfectly, though, so it appeared that the bases were

comparable. The Superiutendencia reported wages plus paid fringe benefits about =~
equal to DANE, hut also included in labor remuneration "'provisions for severance - -

pay, vacations, etc.” DANE's questionnaire which refers to "fringe benefits -
caused during the year" sugges:s that these are not included in its figures. .
Here the issue is partly oae of how one prefers to define deferred vages.:
Sociedades Anonimas generilly tend to be larga firms; these particular fringe °

~ benefits would be subs:antially smeller for small firms {and in many cases non- - -

existent). Inclusion of this factor could therefore imply that the more broadly
~ defined labor remuneration averaged close *o 4 times as high in those firms of
over 200 workers as to those of less than 5 (and over 24,000 pesos output)

Value added may be cverestimated for the relatively large firms as compared

. to the smaller ones due to DaNE's failure to subtract out (as' intermediate

consumption) certain expenses such as advertising, contracted professional
services, and a series of other items, most of which are probably more charac-
- teristic of the larger firm sizes than the smaller ones. The Banco de 1la
Republica adjusted DANE valuve added figures down by about 13 percent in 1964 -
for its national accounts calculation. Probably, the downward adjustment would
be 15 percent or more for the large firms and not more than half that for the-

' . smaller ones. This would increase the ratio of labo: productivity for the

~ smallest to the largest group from the approximately .27 of Table 1 to about
.30. If the distribution of these expenditures were even more concentrated on
the large firms, the ratio could be as high as .32.
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A number of hypotheses have been put forward in interpretation of these firm
éize differentials. Perhaps the most obvious is thé different mix of 1abor.be-»
tweeh small and large firms; it is clear that the very small firms (perhapé those
with less than 10 workefs) have almost no white collar labor--whose average wage,
at any firm size, is presumably above the blue collar average-—and it seems plausi-
ble to assume that many of the larger firms with more advancéd technology actually
) need higher skilled workers. So a substantial "Wége differential" could emérge,
even in the presence of perfect labor markets, as a simple reflection of the
greater scarcity éf the types of laborers needed by the larger firms. And even if
the technological processes were not much more complicated, in the presence of
labor market imperfections—-in particular union powér——large firms which must
in ény case pay higher wages would naturally choose the cream of fhe workers.

So, via one mechanism cr another, it seems almost assured that the human capital
in the paid labor force cf the larger firms is greater per persoﬁ than that-of

the smaller firms, and that the wage differential is therefore partly explained

in terms of quality of resources involved.l ith respect to the unpaid workers,
while the mechanism just referred to may not be the velevant one, it seems plausi-
ble that on balance the managers of large establishments embody more human

capital than the managers (or unpaid family workers) of small firms.

Other possible factors include the combination of greater efficiency on the
part of the larger firms (either through economies of scale or through "better"
- technology) which makes it possible to pay higher wages, coupled with either sub-

stantial union pressure or cther reasons why, givenxthe capabiliﬁy of paying high

1More details are presented on differences in the labor mix by firm size in
the next section. '




wages, the firms actually do so.1 Some observers focus on the imperfections of .
products markets and the masket fér other factors such as capital in explaining
the ability of the large firms to pay higher wages; in an economy like the Colom-
bian one, a high percent of the large firms have substantial monopolistic or
oligopolistic power (an& heavy tariff protection) which would perﬁit them to pay
high wages,'and have high labor productivity (measured in terms of the local
currency) even tﬁough their overall level of efficiency may not be high.

All of these explanations have moderate to high plausibility in the Colom-
bian context, but lack of both data and analysis leave their relative importance
as explanatory factors an open question.

Over time changes in labor productivity aﬁd wage fates.are presentgd in
Table 6; while revealing no systematic changes in labor prqductivity‘differen~
tials, they tend to suggest that, if anything, these narrowed in the 1956-66v
period for which the most detailed information was available;2 for 1953-66 no
general trend is ascertainable.3 Over 1953-66 as a whole wages of the large
plants (the top two categories) rose more rapidly than those of all other plant
sizes; it is unclear whether the small or intermediate sizes showed the greater

increase in this variable. As noted earlier (p. 19) wages may be underestimated

1(Richard Nelson, A Study of Industrialization in Colombia, RAND Corporation,
Santa Monica, 1968) emphasizes the technological advantages of the modern firms
_ which tend, on balance, *o be the large firms. Slighton (Robert L. Slighton,
~ Relative Wages, Skill Shortages, and Changes in Income Distribution in Colombia,
"RAND Corporation,Sante Monica, November 1968) emphasizes the imperfections in the
labor market as an important factor in why different wage levels are actually paid.
- Miguel Urrutia focusses alsc on this point, suggesting that the monopoly component
©of wages paid by large unionized firms may be subtracted. (See Miguel Urrutia,
The Development of the Colombian Labor Movement, New Haven, Yale University Press,
1969, P. 164 ) h

If all the .appropriste ~orrections. were made to the value added figures,
(see p. 19) this result would probably emerge more clearly.

;As indicated ir Tabl=s €, the changes in these two variables for the smaller |

plants are not known with much nrecisicn, a fact which naturally detracts from
the analysis.
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Table 6

Coefficients of Changes in Averape Labor Productivity and in Annual Wages,

' By Firm Size

1953-66
Size .. 1
Catecories Labor Average
(# workers) Productivity Vage
<5
1.,56-1.70 1. 21—1 32
5-9 '
10-14 1.35-1.85  1.11-1.52
15-19
) : 1.45 1.20
20-24 . - )
25=49 1,48 1.24
50-74 - '
. . s .b‘j
- 100-199 ‘ '
: . 1.57 1,83.
> 200 .

1956-66

;abor Averége
Productivity Yape
1.39-1,52 1.18-1,29
1.58-1.92 ' 1.36-1.64
1.33-1,82 1.14-1.57
1,31 1.16
1,49 1,23
1,50 1,27
124 1.31
a5 1.31
1,66 1.57
1,25 1.5

Sources and Methodoloev =~ Table 6

The basic sources

of information are the publications of DANE, the Anuario

General de Fstadistica and the Bol etin Mensual de Fstadistica. Vace statistics

are deflated by tire national blue collar cost of living series, and value added

by the Central Bank's manufacturing value added price series.
Since information was not available separatelv for all ten size catezorles
in 1953 broader catezories are used for the 1953-36 calculations. Calcnulaticn

for 1956-06

were possible for all size caterories, but for the period 1966-673

only for the top 7, since Todd's adjustments for the "arrastre problem" are

available conly for 1966, and the published figures for the smalleqt 3 catecories

are not too helpful,

Todd's corrections, described elsevhersn,

are the hasis of the éstirates

for the bottom 3 size srouns; he made 2 estirates, in an attemot to rerove the
biasing effect of inclusion in DANE's fipures of non-rerorting firrs, and the
2 estimates provided give us the lower and upper linits here., (This is not to
imply that these nurbers rea]lv eive llwits, but onlv to give a general feel

for range.)




-33-

and average productivity overestimated for the larger firms in the latter years;
these biases are probably greater than in the earller years, therefore suggesting
a more rapid increase in wages in the larger firms than actually shown here and
a slower increase in labor productivity.

As noted earlier, the extent to which these changes in average labor remunera- °
tion correspond to increases in the wage of given occupations (given skill 1evels);
to changes in the occupational structure, to changing composition as between white

and blue collar, etc., has not been analyzed.

II. Social Efficiency of Colombian Industry by Size of Plant

The relationship among type of industry, size of plant, other relevant fea-
tures and the variable 'social efficiency’ 1 is, needless to say, a complex one.
In a country like Coicmbia three major market imperfections or disequilibria -
require the use of snadow prices to evaluate (a) the reiative social efficiency .
of plants or firms and (b) the optimal. directions of government policy;' Note
that these two questions are not the same; the fact that a plant may, overall,
be a poor resource user does not mean that it should not receive preferential

treatment 1f the factor(s) whose allocation the govermment can control has

lBy the term "social efficiency" we here refer simply to the effect a

given productive unit has on total national income. (We abstract from prob-
lems associated with evaluation of leisure, etc.) The term "social" is not

used to imply the inclusion of income distribution or employment impacts of the
plant s presence, but only its output impact. The term is used to distinguish
private efficiency defined by the profit rate f{or some similar variable)

from measurement of the firm's contribution to total output. Social efficiency
may also be thought of as total factor productivity, where each factor is .
evaluated at its social opportunity cost, i.e., the productivity it would have

in its best alternative use. In a stationary economy (with no technological
change or net capital formation) with perfect markets, and in the absence of
external economies, etc., social efficzancy of each economic entity is by
definition equal.
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(have) a higher marginal productivity in it than in other plants. The analysis"
below focuses on the first of these two questionsl—;overall social efficienéy'v
defined as the ratio of productivity of the set of factors used in the plant
| compared to their productivity elsewhere. This concept must be thought of in
both static and dynamic terms, i.e., it should take into: account such factors
as the savings propensities of income recipients of different types of plants.
Information relevant to the evaluation of relative social efficiency of
different sized plants is summarized in Table 8. As is_gené:aily»kﬁdwn‘(and aé
‘1s the case in all countries for which such studies'héﬁe been done, to my know-
ledge) average labor productivity tends to bé an increasing function of size for
all the years in question; the relationship between value added_and hbrsepower
is less simple, but generally tends to be an increasing funcfiéﬁ of size up to
the second largest group, then falls dramatically in the largest group to a
level beiowvthe ave;age for industry as a whdle,  Heither average labor produc~
tivity nor value acdded/horsepower are very valuable proxies for total factor
.produétivity, though the latter is presumably more relevant than the former;2
it would be a very interesting figure if horsepower were a good proxy for total

capital. In the following sections we discuss sequentially additional elements

pertinent to conclusions on relative social efficiency.

Evidence on the ''Value Added/Capital" Ratio in Relation to Plant Size {Defined
by Number of Workers) :

As indicated in Table 8, the use of installed_horsepowefiéapaéity as a

1The second question—-that of optimal public policy--is dealt with in the
final section, though some reference is made to it here.

2To the extent that labor is in relatively abundant supply and is probably
priced in the market at a valuas above its social opportunity cost, average labor .
productivity may be ot almost no use as an indicator of total factor productivity.
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measure of capital would lead to ﬁhe‘conclusion that; with the exception of firms
of 200 workers and over, the output/capital ratio is an increasing function of
plant size, and since average labor productivity is also an increasing function
over that range, it woﬁld suggest that tofal factof productivity'is higher 1n the
large and medium plants,land they have a higher level of social efficiency regard-
less of relative social opportunity costs of the two’facto:s. It would remain
to analyze, of course, why output/horSepower‘is so much smaller for the largest
size cétegory than for the others. Aralyses perfo:med fo date, howevér, have
not indicated such a systematic felationship between total capital stock and‘”
--horsepower as to warrant iﬁs seriéus use in this context.2 And considerable
evidence suggests tnat the real capital (fixed capital plus inventories) to
horsepower ratio is higher for large plants than for small ones.

| One piece .of éviderce to this effect comes from an attempt‘to relate fixed

investment occurring in the ldxoest plants over that period to change in
horsepower'" and comparing this

lTbe evidence would not be conclusive since it is clear that labor is not
homogeneous by firm size; the relative social cost of small firm and 1arge firm
- labor would still have to be evaluated.

2John Todd has indicated to me that extensive attempts to find some sys-
tematic relationship between DANE's 'met investment” and "change in horsepower"
figures have not borne fruit. Attempts included lagged and unlagged regression
- equations, aggregated and disaggregated figures, etc. While lack of the sort
of relation such regressions would pick up does not prove that there is no
defined (or perhaps even constant) long-run relationship between changes in
fixed capital and changes in horsepower, it adds to the doubts in that respect.
It remains plausible that unpredictable and varying lags between investment and
"installed capacity ready to use" (the concept DANE uses for horsepower) would
so confuse the actual relationship as to make it unidentifiable via regression
. analysis. When the investment figures are plotted against change of capacity
figures on an annual basic at the two-digit level, the points for some indus-
tries suggest that lags may be disturbing an otherwise fairly systematic relation-
ship. Even if a sysiematic relationship emerged for each two-digit sector, this

° would not, of course, indicate that there was a constancy of the ratio fixed

capital/horsepower across firm sizes. The calculation of "total net investment/
total change in capacity" over the 10-year period 1956-67 at the two-digit level
indicates that the "cost of horsepawer” in cerms of fixed investment does vary
substantially from one industry tc another. But there are serious difficulties
with such long-period amalvsis, too. (See footnote 2, next page.) '



ratio to that of all other firms. A comparison between the largest 250 firms and

all the otherc suggested a ratio of.'"nev fixed investmentllchange in horsepower

about three times as high for thdsealargestlfirms as for all other firms.2

~

1Not counting inventorics.

zThis calculation (and the one including inventories) is extremely crude
and open to some obvious fallacies of methodology. It could only be accurate
if in fact the 250 largest piants in 1967 all existed in 1956. Error could have.
been introduced ithrough the assumption in the earlier years, when there were
less than 250 plants in the largest size category, that those found in the
second largect category had the averagz net investment per plant and horsepower =~
per plart figures of tha: category. Possible blases are so numerous as to make -
a complete discussion impossible, but some major considerations should be
mentioned. ‘ '

If alli 250 plants did exist in 1956, one might argue that thogse not in the .
largest category (> 200 workers) were probably among the larger ones in the
second largast categorv; this would umean that both our estimate of the horse-

_power for thosc firms znd of the amount of investument undertaken by them are
downward biased for 1956. 1if this were the case, the estimate of the net
investmeni/change in horsepower: ratio for tnese firms would also be downward
biased. Iin g‘ueral howerer, it wust be presumed that among the largest plants:
in 1967 thoere wers some which were mot particularliy large in 1956; for these
our estinate of the hersepower in 1956 would be upward biased while our esti-
mate of the net investm:zut undertaken by them might have the same bias (though
not necessarily). Only with information on th2 growth paths of plants in
terms of exployzes; horSepower9 znd net investment would it be possible to
resolve this question. Rouzh sensitivity tests suggest that a considerable
number of nlants would have had %o grow to the largest category with low net
investment/increzsc ia horsepower ratios en route to bring the accumulated
net invesimen:/change in capacity ratic of the largest plants close to equality

. with the others. On balance then, this evidence would seem to weigh towards
the conclusion that the xutic "accumulated net investment/change in horse-~
power" is higher for the iargest plants than for the rest lumped together.
Another difficultv in the intespretation of these ratios, however, is that
while the use of a falrly loug pericd does tend to smooth out problems asso-
ciated with cre—-or two-year logs between investment and change of capacity,
it fails to remcve @ picblem related zo depreciation of capital; DANE's invest-.
ment fisure is essentially "jpurchases of fixad capital (including land, al-
though this is uot an importaunt comjonent) minus sales." It does not, as far
as I can sec, even allow for retivements~-it is not clear how it could. And
in fact, the aumbher of “ears in -hich horsepower actually decreased. in some of
the two-digit sectors cizgeste that therc must have bLeen substantial retire-
ment. In any casge, since retirement and depreciation may be assumed to occur . -
at different ratec ih differ:nt industries, cne may uot get a very good feel
for the reiationship "annaal crsi of finad capitel/horsepower” across such
categories oo inductrios, vlant siue, ate. ' ' :
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Inclusion of inventéries lowers this ratio a little but does not alter it sig-
n:lficantly.l Unfortunately it is not possible to use with any confidence the
technique applied to reach this figure for subsets of the other plants;2 thus
the information provided by this'calculation, which suggests that the ;argest
category firms are even wore capital intensive and have even lower output/capital
ratios than suggested by the output/horsepower figures of Table~8; is rather
‘redundant since it sinply iends more evidence to the effect that this is rela-
tively inefficient; it does not, unfortunately, fhrow any new light on how the
ratio "output/capital' is related to size among thz lower size categories.‘

it wou1d be acsirable, as wall as hav1ng better information on fixed capi-
tal, to include all capit:zl, i.2., inventories and other working capital as well
as fixed. Limited evidencz, discussed in Appendix B, suggests that the total
capital/fixed qapital ratio is higher for larger firms and plants than for small
ones. Another methodological wezkness involves the exclusive use of number of
workers to measuie firm size. Appendix C discusses the possible implications of

the use of better measures.

Value Added/Capital at the Two-Digit Level

whe relevance of differences in output/capital and labor/
capital ratios across firm or plant size in a country is likely to be greater-if

the differences ‘are precent also at various levels of .disaggregationi . (If -they

lln 1964, the Sociedades Anominas, a disproportionate share of which are
large, had an inventory/horsepower ratio of 0.48 while all other firms had a
ratio of 0.36. Possibly the difference across size categories per se would be
considerably greater than this.

281nce it tecomes less plzusible in the middle of the distribution to assume
that firms are relatively stable .in thelr relative position within the size,
and toward the botitom of the distribution it is clear that a number of firms are
dropping right out each year while cthors meve up. P

e




are not, the possibility of effecting the overall labor/capital ratio by mani-

pulating size structure depends on their being sufficiently flexible in output:

composition,‘i;e., if it is desired to retain composition of industrial output
more or less constant the existence of differences in output/eapital, lahor/
capital and other ratios at disaggregated 1evels'is key.: Their presence or

~ absence determines whether there really is the possibility of, say, increasing
the labor associated directly with a given ‘amount of capital by working on the
size structure of plants.- As suggested by the Colombian data, and indicated
‘?smbre‘conclusively by that of some other countries, it appears that these re-.
lationships do hold for disaggregation at least to thertwo-digit level and
possibly farther. The relationship'observed in Table 8 for "value added/
horsepower" to be an increasing function of plant size up to the category
100-199~-more precisely for plants in the range 50-199 workers to have higher
horsepower productivity than either the smaller or the larger ones--holds
generally at the two-digit level as well. (See Table 9.) But no attempt has
as yet been made to measure output/fixed capital ratios by size for given
1ndustries; Undoubtedly the high fixed capital/horsepower ratio observed
above for large firms in the aggregate would be found in some industries, but
it remains to be seen whether the difference would be greater or smaller

within the Industry than in the aggregate.

Total Factor Productivity (Social Efficiency) with Non-homogeneous Labor and

Non-homogeneous Capital

In simple labor surplus model where homogeneous labor is in excess supply
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Sources and Wethodolo~v - Table 9.

Except for the size group "less than 5 workers," the figures are

“taken directly from DANE, Boletin Mensual de Istadistica, Number 224,

The figures for " < 5" were calculated on the basis of residuals between
DANE's totals presented in Anuario General de Estadistica and the totals
for the firms of 5 workers and up presented in the aforenentloned Boletin.

In some of the two~-digit sectors, the ratio of value added to horsepower L

fluctuates rather wildly by firm size, somewhat but not dramatically

more so as between the firms of less than 5 workers and the others,
The calculatlons for the less than 5 group, by. re51dual are more subject
to error than the others, this was confirmed when the deductions indicated
a negatlve number of horsepower in sector 34, :

Note also that, due to the downward. biases in the 1964 value: added
figures in DANE's bottom three size categories (appearing here within the :
bottom two categories), average value added in the bottom category is,
according to our estimates, about 10 percent too low in the "less than’ 5"
category and 15-20 percent too low in the 5-24 category. It must’ be -
remembered that these figures are very much estimates, however, and llmlted
faith should be placed in them, :



so that its marginal social cost is zero and homdgeneous,capital is the only
scarce resource, a gocd measure of a firm's social efficiency is its output/

capital ratio.l Such extreme assumptions do not fit Colombia, however. It is

generally plausible to assume that unskilled labor is r&lativel¥#fio¥e overpriced in the
market'than is skilled labor, although thisvinvolves oversimplification,.since
, some forms of skillea labor may well be overpriced as well.2 In the case of

' capital the overvalua,ion of the exchange rate generally implies that imported

;;qap;tal is underpriced; on the other hand some forms of domestic capital, es- .
ﬁecialiy‘ones producible in part with surﬁlus labor, (fhis hélds for»ekample?
for some forms of construction), could well be'overpriced.
‘Information bearing directlyion the relationship betweéh}plant size and the -

1";£ypequ:labor used is not available, but indirect evidence suggests that the

‘ féhhré‘of‘hired labor in the white collar category is close to zero until a plant
size probably substantially above [ workers is reached; ii: may then level off

(industry held copstaat) over zome range of pléht size and may thereafter decline.3

llt is not a perifect measure, however, since what one really wishes to get
at in appraising a firm is its "general equilibrium" impact on total output or
“income, and unless factor mavkets are perfect, different units of a homogeneous ,
factor will not necessarily have the same social productivity in alternative uses.

zAt least if unemployment of people with these skills is any indication--
of course the unemployment may be due in part to the fact that the skill alleged
to be there is in fact absent.

3Circumstantial evidence, although prcblematic, can be aduced by classify-
ing plants by industry and/or region and observing the relation between average
size and percent of paid labor in the white collar category. In the clothing-
footwear sector, for example, the ""average plant size-share of labor in white
collar category" relationship is shown in Table A-8. The methodology of ob-
serving the relationship between the white collar/total paid labor ratio and plant
size with one observation coming from each department in a given industry fails,
of course, to normalize for 2 number of variables which may be the real source of
the observed relationships. 1t is, for example, possible that the same factors
which lead to the prevalance of larger plants go together with the greater supply
of white collar help, =tc. It is highly unlikely, though, that the correlation
is entirely spurious, especially over the range 0-20 workers or so.
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If it be assumed that white collar labor is a "scarcer' resource than blue. 
(this seems plausible especially with respect to administrators, managers, etc.),"
then the observed positive-relation between labor ?roductivity'and plant-sizg*
is partly é result of the more extensive use of white collar labor in the larger
firms; assuming that our interest is in an "output/input of scarcé-resources"
ratio,the output/capital va?iable could be biased in favor of large (or perhaps
medium aﬁd large) firms through failure to treat this labor as a scarce résource.
If it were assumed that the wage correctl& measures social opportuﬁity‘costs of
the white collar workers, then an interesting raﬁiO‘is "value added minus white
collar remuneration/capital." If it be assumed that there is no white collar
labor for the small size. category but that it constitutes 25 percent of the
labor force and SO'percent of wages (the latter may be a little upward biased)
for plants of 50-199 workers,‘then it can be seen that (using 1964 value added/
horsepower figufes) the “"value added minus white collar remuneration/horsepower"
ratio would be only a iittle higher for thase middle-sized firﬁs than for the
smallest ones. The value added per unit of scarce resources ratio could bell be
substantially higher for thé smallest fiims ﬁhan fbr fhé others.‘ |

It may be argued, of course, that there is much scarce human resourée con-
centrated in_the small plants in the form of management. Whether or in whét
sense this is the case is very difficult to judge without more information on
who small scale producers are, what their alternatives are, etc. In any case,
the very partial nature of the above calculation must be born iﬁ mind. Since the
equilibrium wage of white collar workers is very much a function of the exten-
sion of 1arger scale industry, one coqld not use the existing wage rate as a
measure of opportunity cost if a policy of extensive support'to>small scale (at

the expense of large scale) industry were contemplated.
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It is not poésible, unfortunately, to present figures on the domestic and
imported component of capital goods used at different firm sizes (nor even to
have a good idea at the two-digit sector breakdown). The logical presumption |
is that larger scale firms, with better connections and better argued cases,
get the lion's share of the imports of capital goods and have a highér imported/
total ratio for capital goods purchased. Such a relationship 1s‘stroﬁg1y ap-
parent with respect to intermediate goods conéumed,vwhére in 1964 the smallest
size group imported less than 8 percent of raw materials used whereas the largest
group imported about 26 percent. This relationship has been presentythroughout
the period 1956 and on, though in somewhat varying degree.

Thus it is not possible ", with the data at hapd; to make con-
vincing overall estimates of the social efficiency of plants or firms by size
category such as to take into account the use of scarce capital‘of various
types, the use of scarce labor, etc.l Non-normalized labor produéfivity2 is
an increasing function of firm size; it seems probable that physical capital
productivity decreases (a judgment based partly on the discussion of this sec~
tion and partly on evidence ffém other countries presénted in the next section);
the ratio of output to use of imported raw materials is a decreasing function;
and output/scarce human resources is an unknoﬁn function. It would therefore be
conservative to say that there is no evidence that small producers are ineffi-
cient in the economic sense; it seems almost certain that the largest plants

Y(ZOO workers and up) are on average inefficient; as between smaller plants and

lFbr as thorough an analysis as possible under the data limitations, see
John Todd, forthcoming Yale Ph.D. dissertation.

2I.e., with no allowance for quality differences in labor.
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the medium size range (50-200 workers) relative social efficiency probably depend
on the industry, but consideration of the market imperfections under which eco~

nomic activity takes placg §uggests that many of the factors in the small plants .

are efficient resource users.

. We turn now to other measures of performance of relevance to the comparison
at hand, in particular income distribution as a function of firm size, localiza-
tion of indhstty (related to distribution in part) and growth tendencies and

potential.

Size of Plant and Income Distribution

Since income distribution is an important variable in Colombié, the rela=-
tive performance of differcnt size plants in terms of their impact on the over-
all income distribution of the country (i.e., the general equilibriuh effects
of the existence of a certain type of industry as opposed to tha alternatite)
is of interest. Since this impact cannot be observed directly, it is necessary
to guess at it on the basis of proxies and indicators. Although it is not a
- logical deduction, it is plausible to assumc that large scale industry, which
tends to produce a relatively small number of high wage iﬁcomes aﬁd a relatively
small number of quite high capital incomes1 has the general equilibrium impact
of raising the income of a relatively small number of high income people by a

relatively large amount; correspondingly it is plausible to conclude that, since

1A possible exception is the widely owned corporation whose stockholders
are not too high in the income distribution. If this phenomenon exists at all
in Colombia, its importance is miniscule. ‘




small scale industry produces a large number of relatively low wage payments ahd ‘
—~of relatively low capital incomes, its general equilibrium impact consists of
‘relatively small increases in income for a relatively large number of peoplg.

It is also highly probable that the incomes raised by small scale industry would
-.in its absence be lower than would those raise& by large scale industry, in its
absence. Under these circumstances one could conclude that the income distribuf
Ltion.impact of small scale industry is more favorable than that of iarge scalé‘
industry. The several links in this chain of "plausibility" would each have to
‘be analyzed empirically before firm conclusions could be drawn, but the level of
doubt ‘appears low.

Something can be deduced about the income &istribution characteristics bf
different plant sizes by observing the wage rates, the wage share, and (to the -
extent available) the distribution of labor and capital income. Differences .
in average labor remvmeration by plant size have already been referred to.
Table 1 indicates that there is no systematic relation between the paid share
of gross value added and firm size. If all désirable adjustments_were made, a
mild positive association would probably emerge.1 Total labor share (including
a plausible imputation for income of unpaid workers) appears to bear a mildly
negative relationship to size, up to the middle size categories.

A more interesting statistic (vis-a-vis the income distribution question)

The figures of Table 1 are, as noted earlier, not adjusted for the prob-
able underestimation for larger plants of labor remuneration in the form of -
. fringe benefits not paid at time of rendering of the labor. services, nor the
overestimate of value added for the larger firms. Adjustments, therefore,
would lower gross value added in the large plants more than the small ones and
raise labor income in the former.

The relationship shown in Table 1 also suffers from the fact that a "gross
value added" figure is used when the conceptually more interesting comparison is
between labor payments and net value added; Table 10 shows an attempt to use a .
net value added figure. In order to calculate net-value-added and net income, it

is necessary to subtract out depreciation and indirect taxes. It seems unlikely, -

however, that these zdjustments would vhange significantly the relationship among
plant sizes shown in Table 1. L ,
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”Sources and Methodolo e
- The.data of Cols.;(l), (2), (5, (6), and (7) are directly from DANE. Cols. .

(3) and (4) are from unpublished data of the Banco de la Republica. Col. (13) is

based on estimates of the Banco de la Republica, along with not fully comsistent

data from the Suprenintendencia de Sociedades Anonimas. Considerable . f.:,f’p.J
guesswork was involved in the calculations shown here.. Col. (15) is based pri-
marily on the data of the Superintendencia de Sociedades Anonomas, and: due to the con=
ceptual differences which appear to exist between the legally admissable
depreciation and the economic concept, may not be very accurate.

Two estimates of imputed labor income are presented in Cols. (19) and (20).
' That of Col. (19) assumes that imputed labor income per unpaid person in each -
industry was equal to the average wage of paid workers in DANE's smallest size -
bracket (less than 5 workers); that of Col. (2) assumes an imputed labor income
twice as high.



is the blue collar labor share (paid and imputed). It is not available directly 1 ”
by plant size théugh the relation between this share and average plant size across
two digit industries suggests that the white collar share 1s greater in indus-
tries of high average plant size.1 (See Diagram A~4). The figures of Table A?S,
where an attempt is made to get at the relationship between size of firm and
share of the labor force which is white collar, are in accord with thié conclusion.

According to both DANE and Central Bank éstimates, the average paid labo:
share has been‘increasing'over the last 15 years or so; Table A-10a suggests
that this has been particularly true of the larger size firms. My estimate sug-
gests an increase in total (paid and imputed) labor share for the factory ééctor
“from 36.6 to 39.5 over the period 1953-1966, and increases over the same period'
of 33.3 to 37.9 for the paid labor share and 22.5 to 24.0 for the paid blue collar
share. \

It is, of course, much more difficult to say anything about the recipients
of capital income and its distribution by plant size, but at least for the
smaller sizes it seems plausible to assume that moét of the non-labor income
goes to the individuals appearing in DANE's statistics as ''unpaid workers.”
Even for a rather small plant. however, it seems difficult to believe thaf all
the incomé goes to the individuals; if it did, the average income of proprief
tors, even of plants with less than 5 workers, would be higher than the wage

rates of workers in the largest firms. (See Table A-11l.) Based on very notional

iNote, however, that this is a place where the use of "number of workers"
as the definition of firm size may create a particular distortion or bias. It

seems probable, on the basis of somewhat impressionistic evidence, that firms
with high capital/output ratios tend to have higher white collar/blue collar
ratios and this in turn implies that if size were measured by amount of capital

(not practical due to data difficulties), a stronger relationship between firm
size and the white collar/total labor share might emerge.
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concepts of the frequency distribution of wages to recipients in a glven size
category and for capital recipients in the small size categories, one can guess
at the-percent of peqple-associated with firms in a given size category and whose
annual income is below various cutoff points. It is also poSéible to guess
crudely at the percent of capital income and thus of total income going to people
below varioﬁs levels., If we take 10,000 and 15,000 1964 pesos as relevant cut-
off points (the former corresponds to the average income of workers in firms of
about 50 workers and the latter the‘avefage income of workers in the 200 and up
category--so that the former is a réiétively satisfactory income and the latter
a quite satisfactory income in Colomﬁién terms ) the  data suggest strongly that
whereas for the very smallest fi?ms most of the income genefaped goes t§ people
with incomes below 10,000 pesos, even by the category 10-14 the majority of the
income is going to people with incomes over 15,000 pesos. For persons involved |
in firms of 2-4 workers, it appears that perhaps 60 perceﬁt goes to people with
incomes of less than 10,000 and 80 percent t§ people with less than 15,000.;
An issue receiving considerable attention in Colombia at present is that of
the distribution of urban population by size of city; there is a fear that the
larger cities are growing too fast and a feeling that there would be some ad-
vantages to faster development of the intermediate sized cities. If indeed such
a policy were to be taken seriously, it would be necessary to stﬁdy in depth
the actual and feasible relationships between type of industry and size of city.

At present there is a clearly observable tendency for the larger establishments

to be located in the larger cities (see Table A-12) and for average productivity

1
It must be emphasized again that these figures are very much guesses, but
that the relative values are probably more valid than the absolute ones.



and possibly'average wages also to vary substantially by city size.
The relationship between cottage-shop and total manufacturing employment
is not a simple function of city size, however; some of the larger cities are

notably characterized by-iarge‘cottage—shop sectors.1

Small Firms and the Growth Process

It is frequently argued that an important consideration in appraising the
contribution which mey‘be expected of small industries is their potential te
grow. While theﬁepntention-that growth potential is important must be borne out
empirically, it 1e‘seffteieﬁt1y plausible to warrant a summary of the scattered
bite offinfermation available on'tﬁie issue for Colombie. Andrperhaps more
relevant than the tendency of'firme to grow or decline is their tendency to go
out of business, with its possiﬁie implications for loss of previous investment—~
_ both in fixed capital. and possibly in manag rial talent as well,

Over the _period. 1“53-68 DANE"s indLstrlal surveys indicate a marked in-
crease in the number of pla“ts in all the size categories from 25 workers and
up_(seeATable Ar2a);‘,the“s§me holds also for the period 1944-45 and on. The
number of plants in this range increeeed from 1,246 in 1953 to 2,017 in 1968;

plants of 50 workers and up increased from 612 in 1953 to 1,125 in 19638,

llt would be useful to know the extent to which this is a response to a
real demand for such sectors as transportation equipment, and the extent to
~which it is in part disguised unemployment.

2Note, however, ‘that if it were true that the number of plants in the
categories 1-9 (5 workers' -and .up) had risen,as seems likely (see the discussion
with Table I of the underreporting problem for small firms in recent years). from -
around 6,900 in 1956 to around 9,000 in 1968, (and assuming that no plants with

25 workers) or over had gone unrecorded in 1968) then the percent of all plants

- with 25 workers or more (and again excluding those with less than 5 workers
-would not have. changed significantly over this period; it would have been about
21.4 percent in 1956 and about 23 percent in 1969.
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1.e.,‘almost doubling.1 las most of this increase in the number of large plants
resulted ‘from growth of those already existing in 1953 or have there been im~
portant entrances of.new ones inzo the various size categories, along with exits
of others? 1Is growih more characteristic.of large plants or smaller ones? lhe
evidence on all these issues remains highly fragmentary; and in this context

the absence of information on firm size as opposed to plant size is particularly
problematic; growth of the former may well have been more rapid than that of the
- latter, it ‘seems unlikely that a substantial number of firms 15 or 20 years
Ti.ago had 5 or more plants, as a number do now.

- John‘Todd's analysas of 4, 496 plants by size classes in 1966 and 1962 (note
that total employment reported by DANE grew by about 8.5 percent between these
two years and that thc plants Todd identified aCCeunted for one-half of the total
output) saw. 387 (8 61) register an increase in their size category and 595 (13. 23)
a. decrease berween the two years. The plantcs toward the lower end of the size
scale showed a greateir tendency to decrease in size than the larger ones. Whe~-
ther these figures indicate that more plants actually decreased than increased
their number of workers (as opposed tc size category) is not clear.2

An analysis of a few three digit sectors3 is consistent with Todd's informa-

tion in suggesting about the same number of plants decreasing their employment

1As indicated in Table A-22 and elsewhere the completeness of DANE's coverage
of the small scale planis has probably waned since the last complete industrial
census of 1953, go the implication of the figures in this table that the percent
of firms in the smaller brackets have decreasec rapidly, and even that the abso- -
lute numbers have decreasecd, should not be taken seriously; it is probably not true.
Certainly, however. theve was an increasing share of value added, employees, etc., .
in the larger irms, Tarough 1964. As discussed earlier, this trend, at least in
terms of employees, may. have beer reversed since 1964 (see Table 2).

2Assuming thaL the sire distribution is relatively smooth, plants tend to be
grouped nearex. tie “lower rthan the upser limit of any given size category, so the
‘same percegt movetient Acwnward woald shift more piosnts into the lower size category

'3athau -thé correspording movemenct upward would shift into the higher size category.

‘ 3With the help of TANZ's 1959 and 1969 industrial directories which give the

names, addresses,; ~tc., of piants ana thell size category.:



category as increasing it. It also suggesté something about the ''new entrant/
existing plant exit" ratio. Of a sample1 including 247 plants existing either

in 1959 or 1969 or both, 102 were new plants, or more precisely were not locat-

able in 1959--this is presumably an upward biased figure since the technique used

might not catch all plants which had moved geographically, changed address and
name, etc.; 41 plants had apparently disappeared during the decade; 41 had inm-
creased employment category, 38 had decreased it and 25 remained in the same one.

Thus of the 206 plants operating in these industries in 1969, only 104 could be

located in 1959, and even if the implicit increase in plants is overestimated, it

- must have been substantial. A superficial reading of this information would be

that most of the employment increase (in these industries at any rate) came from .

the new plants. Presumably a smaller share came from hew firms, as branching out

was undoubtedly occurring in some measure.

As shown in Tablémll about one—quarter of the plants in DANE employment cate-

gories 0—62 increased employment category over the period, only about 45 percent -

increased or stayed in the same category, and almost 30 percent went out of
business as nearly as could be ascertained. There was relatively little differ-
ence between the categories 0-33 and 4-6 in terms of tendency to grow, etc.,
except that the category 4-6 plants were less likely to go oﬁt of business. Over

one-third of the firms in 0-3 in 1959 apparently went out of business.4 The

1Not random, in that three-digit industriés were selected primarily with a

view to the ease of performing the exercice.

2Up to 50 workers.

3Up to 15 wquers.

4Note that the difficulty of location of the same firm even though it ac-.
tually existed in 1959 might be greater for these small firms, so this tendency
may have been overestimated.
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Sl Table 11 o
Employnent Growth and Decline, 247 ?lénts
© 1959-1969 RNty
a " Grow
Decline
* Termi- or ~ Termni-
Size Category ’ Grow Sane Decline nate Termi- ate/ % which ¥ not
in 1959 ) ¢ ¢ N €)) nate Total Grow Falline
03 ‘ 29 16 20 36 29/56  36/101  28.7  44.6
4-6 9 -7 17 & 9/21 4/37 24,3 45.9
7-9 : 2 2 1 0 2/1 0 40 80

-

Sources and Methodology: A selection of industrial categories was chosen, - o
including preparation and conservation of meats (201), manufacture of wood pulp,
paper and cardboard (271), manufacture of paper articles (272), manufacture of
bulbs (375) and manufacture of non-electrical machinery in Bogota (36). The
objective was to match plants which existed in the two years; frequently plants:
had a different name but the owners had the same family name in 1969 as com-
pared with 1959; sometimes, the namz of the family was completely different
but the address was the same; in either case it was assumed to be the same -
entity. In other cases undoubtedly a plant moved location and changed names,
and in these cases it was counted as if a 1959 firm had gone out of business
and a new firm had arisen by 1969. Hence the upward bias in the estimates
of new plants and the demise of old ones. Nevertheless, it seems unlikely

" that this bias is too great, unless there is substantial movement across
industrial categories. Most movement between departments was probably
captured in the survey; it is more difficult to catch the other form of
movement, :

k24

1 . . . e
Growth and decline are measured by movement into higher (lower) size
categories, not simply by an increase or decrease in the number of workers.



number of firms in the largest size categories was too small to permit any

conclgs40n8@

Tentative Explanations of Different Behavior by Plant (Firm) Size

Before turning to informatibn'frbm other countries, it may be useful to
review some of the more common hypotheseé as to why plants and firms differ
‘by size.

A number of factors pfobably'combine to produce the positive relation be-
CWeen,capitalllabbf_and output/labor ratios and fifm size and the (pfobable)
negative relation between output/capital and size. One element determining
~the posiglve output/labor relation with size is the increasing qualiiy of

labor; but it seems clear that even ifvlabor céuld be measured in efficiency
units, the relations would go in the same direction. Broadly speaking, the
factors involved would seem to be
(a) a non-homogeneous production function such that with fixed factor
prices the optimal K/L ratio rises with the size;
(b) a positive relation bétween the variable "'price of labor/pricé-of
capital’” and firm size. |
Elemeﬁt (a) is predictable, especially given (b), in that indivisibilities
seem more frequently relaﬁed to capital size than labor size and that if the
price (or other costs) of labor are higher in large firms, these firms will
push technoloé; in a labor saving direction. The major factor which might
work towards lower X/L and K/0 ratios for.larger firms 1s capacity utiliza-
tion; number of tg:nsAseem'ﬁsuaily to be positively associated with fifm size.
Recent informatién on this relation has Been'presented by f. Thoumi in a

Planeacion study{



No careful study of cost and capital differentiels ﬁas been undertaken, though ‘
guesses have been advanced that the cost of an efficiency unit labor is 40-50
percent higher for large firms than small ones and that small firms pay on-third
to one-half more for capital, making overall differential to around 2:1. If
there is much elasticity of substitution, this would generate a quite substeneft???i
_ tial difference in the labor capital ratio. The possibility cannot be;fdii& |
ruled out that most of the capital labor differential is, in fact;'dueito-the:}_gev"
difference in relative labor prices. -

The relative social efficiency of different sized firms depends, emeng.".'
other things, on which sizes face factor prices'closest to the social oppor-"
tunity cost of the factors in questlon. To the extent that smaller firms have.v
the efficiency advantage, as seems probably in Colombia, this must be attributed
to the mispricing of factors to the lerger firms; it is widely accepted on -
impressionistic grounds that those firms receive creeit at below equilibrium’

- interest rates and pay wages which are above equilibrium;

Differential access to and use of credit is diffieult to ascertainzéto;ft-
published information. But the evidence comes down clearly in supéatt of the
generally supposed easier access of the larger firms. Usiﬁg Planeecion's esti-
mates for credit received by small and medium firms (5-99) WOrkers in 1969
together with Feldl's calculation of total credit available (see Planeacion,
op. cit., page 208) one comes to the conclusion that the ratio of "credit/value
added" for the small and medium firms vis-a-vis the large ones is in the range
of .25-.37; in other words it is unlikely that the small and medium firms receive
more than one-third as much credit per peso of value added as do the large
firms. This in itself is difficult to interpret, since it is known that large.
firms extend net crecit to smeller firme and it is even possible that this is

a more efficient credit distribution system in some respects than direct bank
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credit. This could be-particularly.true in situations where the large firms sell.
to or buy from the small and medium ones and have thus a common interest. Lack
of credit for small and medium firms could be particularly damaging in the indus-v
tries where they are ;n competition with larger ones. Withouf further informa- .
tion it is difficult to ascertain the meaning of‘ghe overall ratios just rgferred
to. ’ |
Since the definition of small-medium is broad in the above comparison, the
difficulties which the very small firms must be facing may be imagined; the smail
and medium credit recipients aré probably toward the higher range of that categorj.
That large; plants and firms show a somewhat gréater tendencyvto grow and a
definitely greater temndency to survive is not surprising. Low cdst credit and
good‘access to it is more important in geﬁerating and ﬁermitting growth than‘in
producing high total féctor productivity.Low cost labor, on the other hand, is
of little help in stimuiating_growth if capital is available. .The general nature

of this difference is too well known to warrant much discussion.

I1I. Evidence on Size Structure, Relative Effipiency of Different Sizes, etc. from

Other Countries

| Even if it were possible to make much more preciée and credible estimates
of the relationship between total factor productivity and plant (firm) size in
Colombia, this would inevitably constitute an incomplete picture in terms of
information néeded to f;;me policy. The relative efficiéncy of a given range of
sizes (e.g., cottage-;hpp“ofzéﬁail sﬁale factories) would not necessarily imply
ghat this form of production éould be (or should be) expanded rapidly; it might
be, for example, that given products are best produced in quite "size-specific"

ways anéd that only forn,arelatively sqall number of products can wide substitution




be practiced; in such a situation it is not éossible to change size structure
substantially withovt changing composition of industrial output by a cortequhd-
ing amount, and this may not be practical. Or it may be that, although at a
country's stage of development it would have been better to concentrate more on
émall firms and lgss on large ones, there are natural and optimal trends tdwards
large scale production of many items, and if the country is not already taking
advantage of small scale production in a givenvline, it may be too late to re-
verse course, i.e., the past mistake may be best'treatgd as a bygone. Cross-
country comparisons are useful in suggesting hypotheses as to how "flexible" the
firm size structure is, how it may be expected to evolve over time with the
process of development, and what policy tools have been usedZtO'affeét it, and
with what success, in other countries.

It is useful, first, to review briefly some of the factors of importance in
determining firm size structure; two important.ones are the stage of development
(perﬁaps more precisely the stage of industrialization, although this is not |
clear), and the size of the country.1 The more developed thé country, the greater
the share of employment tending to be found in factory (as opposed to non-factory)
industry, and in large scale as opposed to small scale factory production. The
greater the population the higher the share of factory employment in large fac-

tories; it is not clear whether the size of the economy has any impact on the

distribution of employment between factory and non-factory production. The relatidn- :

ship between per capita income and percent of factory employment in large scale

factories (100 employees and up) is suggested in Diagram 5, for a selection of

1Presumably rescurce endowment has an effect on size structure via differ-
ences across industries in optimal size structure, as do institutional con-
siderations, government policy, etc.
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14 coﬁntries.1 The felatidnship, as can be seen, is relatively close,2 with the
effect of size being particularly evident and interesting in>the case of New Zea~
land and Brazil. As can be seen, the importance of the small and medium (5-99
workers) firms invColombia is somewhat low relative to the other countries, given
its industrial labor productivity.

Information is sparser on the.division between factory and non-factory manu-
factufing employment and the figures are harder to 1ntérpret since the estimate of
non-factory employment is frequently a residual and it may in some cases pick up
a good deal of-disguised unenployment. ‘ﬁiégram 6 shows‘theArelationshipAbetweeﬁ
1ﬁportance of cottage~shop (percent of manufacturing employment in plants of less
"than 5 workers or--in some cases--less than S'employegs) and importance of small
scale factory employment within the factory sector (percent -of workers in plants
of 5 or more workers who are in plants of 5-50 workers). Without m&re data wdfk
and careful consideration or other variables wﬁich may bear on the relation, the
diagram can only be suggestive. It is interesting that the Latin countries with
the exception of Salvador--a very small country——along‘with Japan (1919—1920) énd
India lie below what would be the regression line. With the exception of Brazil,
they were all slow growing countries. Japan, althouﬂh developing fairly succes-
sfully throughout the whole of the 20th century, did not grow dramatically in

the period before the Second World War;3 and»it 1s of interest to find it well

1l
Although average labor productivity in manufacturing rather than average
‘income in the econowy is used as the measure of development or increase here.

2It is interesting that the cross-country relationship between the importance
of small factories in total factory employment and the level of income or develop-
ment does not seem to shov up systematically in the over time statistics available
for a few countries; data difficulties may be involved here however, (see Staley
and Morse, op. cit., pp. 20-21.

3Japan's low small scale/total factory ratio 1919-1920 may reflect also the

fact that its high share of non-factory employment was in part a comscious and
probably efficient public policy fostering dualism, maintaining traditional con-
sumption habits, etc. It has been argued that the consumption and savings habits
of. the Japanese allowed the large scale and modern industry to “'be built om a
s011d layer of non-economic relationships and traditional patterns of life"~~the
demonstration effect was very weak. The government helped to preserve this con-
servatism. The markets for the two sectors of industry were completely different
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above the "regression line’ for the 1951 and 1960 observations, when its growth
was very rapid.l There is little variation in the small factory/total factory
employment ratio within the developed countries (the United States, Canada,
Germany, and b& 1960 Japan), $ut it is interesting to note that the.faster
growing countries, Japan and Germany, had a substantially higher share of- their
manufacturing employees in the small size range than did Canada and the-U.S.2
Although the set of countries used may not be representative, Diagram 6 does

suggest (whatever its implications may be), that Colombia is characterized by

relative concentration of workers in large scale factories, given the share of

During the earlier part of the post-restoratlon century, Japan- focused
considerable government support on certain large scale industries and was -
characterized by an extreme degree of industrial, banking, and other economical:
concentrations. One objective of the post World War II occupation--associated
with the desire to leave a functioning democracy--was to decrease this level -
of concentration. As a result there was an extensive land reform, large
industrial complexes were broken up, etc. How much this had to do with de=~
creasing the observed concentration of workers in large scale factories is
uvnclear since it would not, by itself, be expected to lead to a breakup of
plants--as opposed to large scale firms (with more than one plant) and conglomerates.

21: is possible, of course, that a high stage of development is essentially
"the cause" of both the high level of concentration in the manufacturing sector
and the slow rate of growth; since Canada and the U.S. have higher per capita
incomes than Germany and Japan, this could explaln the. observed points. Further,
when the observation on Germany was taken it was still in the rather atypical
postwar boom period, and Japan is, of course, something of a special case,
go the sample may not be a good one.

Strong llarxist leanings of many Japanese econonists and the typical pessi-
mism with thich they have viewed Japan's future development have frequently
~given them a negative tome in discussion of Japan's dual industrial structure.
Other economists such as Ohkawa and Rosovsky, have felt that this dualism was
an important ingredient in Japan's high rate of growth. - (See Seymour A.
Broadbridge, Industrial Dualism in Japan, Aldine Publishing Co., Chicago
1966, p. 5). Some students have felt that the dual structure is deeply rooted
in the economy and society and will not terminate naturally even when the
economy develops at a high rate; current developments make this prediction a
poor bet. The use of secondhand machinery has been given as one possible
reason that the small enterprises have been able to keep pace with large ones
so effectively. Also the saving rate of individual proprietors is very high,
running to between 20 and 30 percemnt. '




manufacturing workers in cottage-shop production; to put it anofher way, it 1s.'
characterized by a relatively high degree of dualism in the manufacturing secﬁor
(as are, according fo the Diagram, a number of the Latin countries).

of equél interest wifh the information from other countries on éizé.strdc-
ture of manufacturing establishments is that on the relationsﬁip‘betﬁeen firm size
and factor productivity, esmecially capital productivity. Here there are substan~
tial similarities across the countries for which information was gathered--the
outpﬁt/capital ratio is generally a decreasing function of firm size, sometimes

‘decreasing rapidly, sometimes more gradually. This cénclusion emerges from the
ihformation for Japan, Pakistan, Mexico and India.

It is systematically true that value added per worker and average wage téte
afe increasing functions of firm size; it is less clear whether this is uniformly '
the case within relatively narrowly defined industries, and in general little ana-
1ysis has gone in;o ascertaining the precise reasons for the differentials. Dif-
ferentials tend to be a decreesing function of the level of development of the
country; they are, for éxamﬁle, wider in Japan than in the U.S. and wider iﬁ
Colombia than in Japan.

Information dn value added/capital ratios is summarized in Table 12--it
sﬁould be noted that the measure of capital is not always the same one. The
Japanese figures for 1956 and 1961 reveal a strikiﬁgly higher "output/fixed capi-
tal" ratio for the smaller firms, about 2:1 comparing the group 4-9 workers to

the "over 1000" size in 1956 and 3:1 in 1961.1

1Perhaps the widening of this ratio had to do with the increasing concentra-
tion of industry, the increasing labor scarcity, etc., which made it necessary
for small firms to increase their capital productivity to remain competitive.
. During these years the wage differential diminished; the value added per person
differential showed no general widening or narrowing

Footnote 3 continucd from srevious page.
and the traditional consumpcion hnobits drew on the tradltlonal output lines. In
housing, furniture, food, drink aud clothing the mariiets were varied and quite
narrow, so they dictatec small scaie production.
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Column 3, which shows the relationship between value added and a measure of
total assets for 1957, indicates tha same'geﬁeral relationship except that the
smallest size category (which includes some smaller firms than those included in
the smallest size group in 1956 and 1961) has a lower output/capital ratio than
the medium size categories; one hypothesis with respect to this phenoﬁenon might
be that inventories and working capital tend to be a larger share of total assets
for these firms and are used relatively less efficiently by them than the fixed
capital.l The lower output/capital ratio of the smallest firms relative to the
next size category is a general phenomenon for all industries for which data is

~ presented (see Hoselitz, op. cit.; p. 47). The output/capitalAratio reacﬁes its
maximum at a wide range of firm sizes, according to the industry, though most
frequently in the range 10-99 workers. Even for firms of;i,OGO-Z,OOO woﬁkers the
ratio is not below the overall industry average either in wood and wood products
or in printing and publishing. So, although the general trend holdslcléarly
across industries, there are substantial divergences in specified cases.

The Indian data, while involving less categories (only 3) than others and
being also somewhat non-comparable in that the size was defined by amount of
fixed capital, show the usual genaral pattein. The decline in the output/fixed
capital ratio between small and medium factories is not dramatic--it appears to
be very similar to the decrease which the Japanese figures would show if the
same group were isolated. The large firms, on the other hand, have an output/
fixed capital ratio only about one-third that of the medium ones; in this case

they are very large indeed, but it is striking that output/fixed capital falls

lUncertainty with respec: to this data suggest one not speculate too far,
however.
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“much more dramatically for India than for Japan over the comparable range of firm
1,2 |

)

sizes.
The story told by Table 12 is unfortunately incomplete in one respect-—-the
relative output/capital ratios for small firms (of, say, less than 10 workets) to
the next higher size category. Both the Mexican and the Pékistani data indicate
that the most important single dividing line is here, with the small firms having
ﬁuch‘higher output/capital ratios than all the rest; the Japanese output/fixed
investment data suggests that these firms have somewhat (but not greatly) higherv
output/capital ratios than the next category (thouéh much higher than the totals)
whereas the Japanese value»added/total assets daté suggests that medium size
firms (10-99 employees) have substantially higher output/capital ratios than the
smallest ones; even this series indicates that the smallest firms have much higher
output/capital ratios than the overall average. The Pakistan and Mexico data
(Columns 5 and 6) show the usual relafion with the smallest firms having an out-

put/capital ratio two or more times that of the next largest group, although

lSince neither the Pakistani nor the Mexican data have categories isolating
firms 1,000 and up, it is not possible to say whether they would be more akin
to the Indian or the Japanese patterns, but at least the average value added/
capital figure in Mexico suggests that the ratio could hardly decrease really
dramatically with firm size (unless there were very few firms of very large size).
Since the large size plants are very important in Indian manufacturing (they
accounted for 65 percent of the value added in manufacturing in 1964--excluding
cottage-shop undoubtedly), this provides a hypothesis for India's stagnation--
extreme capital intensity of a very important large scale sector.

2Though it seems unlikely to be playing a very important role here, it should
be noted that the classification by capital would, as pointed out earlier, be
expected to lead. to a more dramatic decrease in output/capital over firm size
than when the measure is number of workers.

3Thé information for Pakistan refers to four industries (textiles, light
engineering, plastics, and leather and leather goods); the data was based on a
sample survey of 530 industrial establishments carried out in Karachi in about
1960. These four industries comprised about 30 percent of Karachi industrial
_ capacity.




with remarkably little variation in the ratio-for firms 6 (Mexico) and 10 (Pakistan)
workers on up; only the very small firms have much higher capital produétivity
than the average. This result does not contradict the Japanege ipfo:mation (Column 5)
since the highly productive size groups in Mexico and Pakistaq were smallér thanb
the smallest in the Japanese case. In allvof the cases Preseé;ed the ouﬁéut/
capital ratio of firms of less than 10 workers is indicated to Be at least 50 per-
cent greater than that of the average for the indqstgial sector as a whole; the
uncertainty surroundé the relative output capital ratios of the smallest and next
to smallest categories.

The most common explanation of the higher output/capital ratiobéharacter-
izing small firms is the higher capitaliprice/labor price ratio they tend to face

in the market.l

It is interesting that excess capacity is widely reported in the
case of small scale industry, and is usually attributed to lack of either working
capital or of raw materials or both; lack of demand is also frequently mentioned.

' the small scale

But it is interesting chat, despite the long array of "probiems,i
firm remains apparently an efficient user of capii:al.2

In Table 13 the consistent tendency for large scale firms to have higher
capital/labor ratios is clear. All the countries included, with the exception of

Korea, show extreme ranges {a minimum of 4:1) between firms over 100 (300 in

the case of the Japan "assets/labor" ratio) workers and the smallest size

1Analysts who feel that economies of scale are important, or that larger
firms tend to have ''better" production functioms, would argue that the dif-
ferent price ratio might not be a sufficient condition to generate a higher
output/capital ratio--the factor price ratio would have to be sufficiently
different acress firm size to offset the counteracting effect of the other
factors mentioned.

2It can be argued that the difficulty of acquiring capital is, in fact,
the cause of its high productivity in these firms. .
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group. 1

The wage differentials (see Table 14) show widely varying patterns across the

, countries included, which range from quite developed to quite poor. The U.S. and
‘the U.K. clearly form‘oﬁe group (and apparently represent a typical patterh for
the developed countries); differentials are quite small relative to thé‘bther

- countries. If, to facilitate cross—-country comparisomns, we roughly approximate
the ratio “wage in firms of 100-250 workers/wage in firms of five workers," the
differential in the U.S. and the U.X. would be about 10-20 percent. Japan, India,
and Pakistan appear to form another group with the ratio being typically a little
less than 2:1, with a rather surprising similarity among the three countries.

- Mexico and Colombia form a third group. with a ratio on the order of 3:1. On the
labor productivity side, the UfS‘ and the U.I. again show the smallest differ-
en;ial, less than or about equai to lO‘percent in each case.v Data are not avail-"
able for India:; Japan's labor productivity differential is on the order of 2.5:1

while that of Pakistan appears to be less than the wage differential (mote that

wages were defined in hourly terms in.Pakistan), and perhaps as low as 30 percent.-

Again Colombia and Mexico stand out with the largest differentials; Mexico's is

in this case less than 3:1, perhaps 2.5:1, while Colombia's appears to be the

widest of all, between 2:1 and 4:1.2

lShinohara (op. cit. in Hoselitz) distinguished three groups of two-digit
industries in terms of the firm size-capital intensity relationship, with food
and beverages, textiles, wood and wood products, printing and publishing and
rubber products having relatively low association; paper and pulp, chemicals,
glass and ceramics, primary metals and metal products on the other hand had a
steep curve. Machinery, electrical machinery and transportation equipment had
moderately steep curves--all very similar. These patterns are quite similar to
those of the horse-power/worker ratio in Colombia, with only a few exceptions.
(See Table A-10.)

2This figure is somewhat deceptive, in that Colombia's labor productivity--
firm size relationship is not monotonic, and the size category 100-199 has the
highest labor productivity, unlike the other countries. Also, as pointed out
elsewhere, the increase of labor productivity with firm size is overestimated
in the figures of Table .. :




=10~

LY
* ) . ’
L4 et . ’ i . :
. ) ' . 4 N
. ) .o o ) ! ) * . .
. M N . LI N
. ’ . ‘ . - -
. Y e B . v e - ' : .
i) b
! \ . .
. . . L . . L . 3
. 4 X ., ) . . . .
. ) R 1 .
* H . : N
* .. ! ‘ ' ¥ * ’
° . oo ’ ' . : LS dund 32 *do .o.;..-..._!i..- B2 swed 9Ivp (gS61) *yisen (113}
. s . . T o14vy Wiy sswod MIwp uvpgworoy UL, *ZT oTqvL w3 pe1yd eesanoe WOIJ ewod VIvp uwrney
.. . . . N o . e ) o . PUY JuRIenYg ey .n.cn oivd *e335 «do *sazyesoy 03} SNwod {ego1) N %43 puw °xen eyy *Pipur 303 wivp g
. . . . . . .. *1TC #¥ed *2313 odo ‘wivyouyyg
. . ) . . . Gouod 9I%p 4051 SyL *Zt-v s1qvg uy PRITITPUS eedanos eyy w023 sav w3v uvder oya ‘196t !—H-on.onon s1vad 243 203
. . . ’ . L I T e Ty vy
. ) o ; *uo5aonpoad je sagea eossd 000%2 < Ing 13104 € UEy seay og
’ . . : . 4 . : SRIIIun ol Jo waigy vy
’; . : T e . *teuue 30 Lizep AIyn 63 #oudia)es oy {4
. N . ‘838410n gog jo 41y} s0y o2
. ot " ‘83l - uee gyt g
§9=32¢ . .t .
'
’ . _ I T vr  ots 52 s s tw
s .
000'ZE™ 0°sEs . e . ! .
- - ! | - - -
vot 0WI  wt lue't < 00Y oot Jovo't e 00T [000°T T} €*C8 veg oo0'r T oIES 0S¥ z6C  cev't g2 018 jooo't e
: 1
0’5k [1] 06 1606-00S I ¢6 | 666~005 . (-4} 512 ous 7| . 98 666~00S | S°6Y €°ZC |666-00¢ [ }41 1w 862 o't a2 Yol 866-0uC
. , H -
ou " ¥ Joby-0s2 9% . & 65Y~002 1091 &9y 00T « Lt 0'vy coal.:u 0 a S8 bbpeose . m )
[ %W lerz-vot 14 96 66T~001 CI0°yt  2'te 661~001 9°st £°9C  usz-jor vot ¢t qot < L 169Z-00Y | S°0S 0°s¢ 66Y~001 (734 ose [, 1] {34 o6y reez-out
: 1
W' gerg 662 [ 244 L1 voLe9L ” ur't 86~US 114 66-US | ¥'6y €°2¢ (1379 .
"” o 66~0S ” " 66~0% L1145 4 QRN AT 14 Y-05 o€t oot (12511 ) ; 1"ty t°1¢ (2001 % 1414 98¢ (14 (134 (24 £9C _ 40
R v .
. 91C°s [ 2 14 8¥-57 ' | 34724 0597 st . ]
113 w (1044 (1] cno 6y-02 <62°e e 2°?2-0T . [ 18 6r-02 1¢ 6Y-02 . i
o & 7 "9 6I~01{ oyL%s Tt 61-01 (3} Fi14 an...o« . $8°0 | 6t~uy 1] 61-uT § o9y zreC (14011 L34 - 64g [ 4¢ o« ”e 114 " 42-0t
AL 1] ©° 6= 186°S [ 3414 6~ t's g6t $t-9 u [ 14 L C) 6=0 0°¢r L &~ nt m Fiadd "t (1,1 4¢ 2 ~y
.
voc'y  gery R S T st - . . !
. o | : | i
(LI LT, sasyiop S¥en  Lagazy | eaenaon sy Aagapy -u-_to:. .o%vy  A33A7) [g4oad0n| mepug leaexaon y(uen)  leaenron | (uek 0 Kazags  (ust pe A37ats (8ed s Latayy
t L] 0 §| 1enuey <dnpoay I LA ¢ T -3Npoay 3o g Aginoy «poiL) o g ¢ 39 4] woy jo sdey o pUTS dnpoly PPUVS wInpoig  epuvs wanpesyg
L 137 . dogwq .2y 204wy 8135 *hvisay  aoywq Sxpy;  savey o231y sdey Ly3eg Mg | SNoyd)  Joqvl  wenoya) dvqP  ahoyl) aeyry
Lt3vg 1173 »ien advy
vy H!.:; m'.teﬂ
[ZT%3 [T 501 U6l 4561 tyel et
15105 g T R T el X

-.u.—u-.s_eu P32

3 *eaig wapy £a

-}

] . )
J8103310 wivn pue Lagapasnposy 0481




71~

ConsiStent with the cross-country comparison of wage differenoials by size.
is the evidence of a recent dimunution in the differential for fast growing Japan;
according to Shinohara,1 the decrease has been substantial since 1951; in 1965

' the wage in category 4-9 was about 52 percent or 53 percent of the "1,000 and
over' category, where in 1951 it was. 42.3 percent.2
- Sumiya noted, with respect to 1960, that the wage differential by size of
ésﬁaolishment in Japan was large only for the older workers, and was quite small

for workers of less than 25 years of age; this hypothesis is of general interest

1Miyohei Shinohara, Structural Changes in Japan's Economic Deﬁeiopment,
'Kinokuniya Book Store Company, Ltd., Tokyo, Japan 1970, p. 308.

_ 2Shinohara makes the inLerestlng speculation, on which virtually no
information is available, that today's LDC's may have had their large dif-
ferential only since World War II. (P. 312.) But inJapan of 1909, when the overall
figures showed no differential between the 5-9 and the 1,000 and above groups,
there was a 24.4 percent differential for males only across the same categories
By 1914 when an overall 9.9 percent differential had appeared, the differ~
ential for males was 38.8 percent. It may have been that widening differ-
entials were occurring at this time even with most. variables normalized for;
in any case it is clear that the 1999 data does not provide evidence that
differentials were ever absent if age, sex, etc., had been normalized for.

(See Shinohara, p. 311.)

The overall differential has fluctuated considerably over time in Japan,

- and 1ts sources have received much discussion in the literature. In 1909

an overall firm size differential was not apparent though, as noted above,

there was a differential for men taken separately; by 1925 it was noticeable

and by the outbreak of the second World War still larger. The large firms

tended to choose young and adaptable (particularly important when change

and growth were rampant) people and pay them well--especially when the

pattern of using rather systematic increases over the worker's career is

taken into account; they selected the best young workers for permanent jobs-—-

permanent until the comparatively early retiring age in Japan.

- Nakamura explains the widening differentials at the end of World War I
as due to the fact that big firms in heavy industry were obliged to employ
skilled workers under the lifetime commitment system and when prices fell
(1920-31) equilibrium wages fell in the smaller industries but were constrained
by the previous commitment in the larger ones.
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but seems to remain open to question in the Japanese context.

Differentials in the Cost of Capital and in the '"Vage/Cost. of Capital' Ratio
Differentials in the cost of capital, §r the price of purchase of capital
goods--has received much less attention on a cross~industry or cross-firm size
basis than have wages--the price of labor.2 Data complexities again plague inter;
est rate comparisons, since care must be taken to include all the hidden com-
ponents of the total interest charge. One study in Japan found an interest rate
differential of 11.5/17.4 for corporations with capital over 100 miliion yen

compared to the ones with capital below 2 million yen. This probably understated

the differential.> Putting this differential together with the wage differentiai

lThe'ratio of wages in firms of more than 1,000 employees to wages in firms
"of 10-99 was 1.76, the ration was only 1.11 for people 13-20 years of age, and
1.28 for people 25-33 years; it was 1.77 for the age group with the widest dif-
ferential, 40-50 years. Sumiya concluces that the fact that the overall dif-
ferential is as high as that of the "widest differential” age means that in the
large firms the proportion of clder workers {with relatively higher wages) is
greater. Thus if age were normalizec across firms, he concludes that the
differential would have only beeun 20 percent or so. Shinohara notes, however,
that Sumiya consicered only regular wages and when bonuses are included there _
may be a much wider differential by size.. (The figures presented also apparently
include temporaty wages.) Expenses for welfare facilities, and such items are '
apparently three times higher in large than in the smallest firms. The wage
factor is, in any case, hard to interpret in Japan, since newly employed workers
in large firms are primarily under a lifetime commitment with a steeply rising
wage curve as a function of the length of their service while the workers in
small enterprises are in a rather unstable condition as a result of the menace
. of firm bankruptcy, so the wage curve is not as steep. Lven at age 18-20, the
- "permanent income' of the large firm employee may be much farther above that of
the small firm worker than the figures indicate..

_YZAS'has become' clear already, however, the substantial attention to the
wage differential issue has not yet thrown too great light on the extent to
which different firms pay different amounts for the same quality labor.  So in-
fact the situations are not so asymmetrical as might at first appear.

3This study is referred to in Shinohara-Hoselitz, op. cit., p. 52. It is
noted that the understatement may be due to the fact that the calculation was’
made by dividing interest paid on “total borrowing plus debentures" by com-
panies; but in Japan it is customary for banks to retain a considerable part
of a loan as a deposit, with this ratio being higher for smaller businesses.
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found iﬁ the corporate enterprise survey, Shinohara concludes that the 'by sizeﬁ
differential of the interest rate/wages ratio was 160:26. ‘(This studyvrefers to
a postwar year--unspecified.) Anofher study indicated that the by size differ-
ence in the ratio at which loan applications were accepted was substantial, that

ratio being over twice as high for firms of 200-299 workers as for firms with 5-29.
. . '““‘-M. -  Wems

In a study in India it was repbrted that smail firms pay as much as three
times what large firms pay for power, the price being particularly high in rurgl
areés vhere they are often encouraged to establish themselves. In general there
appears to be a raw materials problem, which leads to excess capacity‘in these-

firms.

Scattered Evidence on the Growth and Change of Sﬁall Firms

A rather comprehensive study of the development of technoiogy in small plants
in Japanl indicated that the increasing use of eleétricity permitted smali indus-
tries to employ electric notors instead of steamvengines, and that the trend
toward mechanization then became decisive. Technical progress in small plants
was found to be more marked in the producer goods industries than in the con-
sumer goods industries, in the export industries than in domestically oriented
ones, and in mechanized industries than handicrafts. It proceeded much more
rapidly in the six big cities than in local or rural areas and in implanted in-
dustries rather than indigenous ones. The postwar dissolution of the zaibatsu
and the increasing competition among big firms led to greater pressure on the
subcontracting smail and medium plants to advance their technological level.

The persistent existence of the putting out system in the prewar period had de-
_ter;ed the dissolution of petty handicrafts and stagnatéd technical progréss

in small-medium industry, but its weakened position after the war made capital

accumulation and equipment improvement possible in this size range. Increasing

labor costs were a factor and public policies toward small-medium enterprises

were more comprehensive in the postwar period; from the 1920s on finandial

1Referred to by Shinohara, op. cit., p. 58, refereﬁcg in Japanese.
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measures were introduced to save small industry during crises and in the postwar
period the small-medium enterprise agency and the few small business financial
institutions were set up. These may have contributed to the acceleration of

technical progress.

Relations Between Large and Small Firﬁs

In Japan especially, the relationships béfween smaller and larger firﬁschaveﬁ
been the object of extensive study. The preﬁalence of sub-contracting and its
presumed importance in explaining the relatively large role of small-medium in-
dustry at present in Japan raises the hypothesis that the special characteristics
of the Japanese case would make such close ties betweenvsmallvéﬁd:latgg;ﬁi?ﬁ$: 
difficult to duplicate; and it might be difficult to duplicaté tﬁe:relative sﬁc- 
cess of the small firms without it.

Many of tﬁe small firms have been and are complementary td the large ones
in Japan. While the heavy reliance of big companies on sub—contraéting does-
~ exist elsewhere, the Japanese economists héve argued that it rests on different
economic and social foundations in Jépan. Many of the oldef workers of the large
plants establish their own small enterprises when they_retiré;fproducing OF pro-

‘cessing parts for their former employers. The large companies have always been
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willing to give contracts to many tiny, small and medium-sized units'.1

The employment conditions of the temporary and sub-contracted labor afe
completely different from those of the regular labor force of the large firms=-
the only ones really characterized by thevpaternaiistic welfare state image
frequently drawn for Japan. There is little or no flow of labor from the small
firm to the large--except for temporary oxr sub-contract employment—--but a con-
siderable flow in the opposite direction. There is often heavy turnover in the
small and medium firms, though not generally as a result of dismissals. At an
earlier time small firm labor was more or less forced to be mobile. An important
form of rural exodus of farm labor was into household income supplémenting ac~
tivities, as in the case of female workers in textiles, etc. . Such employment
rose in prosperity and fell in depression, with people then returning to the
villages. This labor was highly mobtile and‘laqked a permanent attachment to
one enterprise; one result was that inter-firm or inter-industry trade unions
could not easily be set up. It is genérally agreed that there is a large enter-
prise labor market and a small enterprise labor market, with insufficient

mobility in considerable part because of the existence of strong enterprise

1The story (see Broadbridge, op. cit., p. 69) of how a subordinate sub-
contractor producing for the large vehicle producer Isuzu got started is
indicative. Although the company used mutual loans and bank funds for in-
vestment, one-third of its loans were guaranteed by Isuzu. The individual
started his business on the basis of a verbal statement of the larger com-
pany that it would give him contracts. In spite of heavy borrowing the
company remained dependent on Isuzu for the loan of some of the more expen-
sive machines, with the right to purchase after a few years. This machine-
"“renting system presumably has advantages for both companies--it gives the
assembler some control over the kind of machines used in the smaller company
and makes technical assistance to it easier and more effective. (The accelera-
ted depreciation tax system gives the big firms a big incentive to get rid of
their machinery quickly in Japan.) : »

Typically a firm like this one, subcontracting for a very large one, wouldv
have still smaller subcontractors working for it. - The inter-firm flows are
quite complex. : .
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unions in the large enterprises.

| "'Shinaﬁara saysl‘fhat befofe the Second World War, from the point of view of
‘the larger firm, the puipoées of using the subcontracting.system were to avoid
the dangers of economic fluctuations and to indireétly utilize cheap labor. the
big corporations were .not seriously concerned with how'tp reoxrganize or rationalf‘
ize the produ@tion process of their subordinate enterprises; since the war, how-
éver; Qith‘new technology fr9m ab;qad being introduced at an accelerated rate
and inﬁerfirm and interﬁationaif§;ﬁ§étit10n intensified, this upgrading has be-
come an urgent probiem apd has received much attention from the large firms.

An.interesting explanation;of:some subcontracting is that the very small
scale plant does work,wﬁich is too intensive and dirty to fit into the operations
upon which the larger plant concentrates--the contrast of general working con-
ditions would be too great;

Kitihara anaiyzed the competitive and complementary nature of small and
large, according to whether,there*was competition, vertical interfirm hierarchy,
or indirect donation of momopoly capital.2 HYe found that in the textile indus-
try technical progress in subcontracting plants tremendously surpasses that in
non-subcontracting piants...ln the postwar period there has been a greaf decline
in the pps;;ipn qf’ﬁgfch;ﬁfﬂéapitgl in response to the increase in the supre-
macy éf indhggfiél capital in'financing the small scale operator.

The inter-firm size flow; for 1951 (see Table A-~14) are interesting in
showing the importance of the large firms as a source of inputs for the small

ones, but the mich smaller importaﬁce of the small firms as a source of inputs

1See Miyohei Shinohara) A Survey of the Japanese Literature on Small Indus-~
try, in Bert F. Hoselitz, - The Role of ‘Small Industry in the Process of Economic
. Growth, Moutont Co., The- Hague, 1968 .p. 17.

2Shinohara, op. cit., p. 75.
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for the largevones..umnch more of-small firm output (44.9 percent) went to final

demand than of large f{tm'output (25.5).

-IV. Policy Lines Toward:Small Staie“Prnducers

The existing industrial structure, the potential of larger scale industry,
and the changing demand composition of the population all affect both the optimal

and the actual extent and nature of small scale industry. With respect to each -

e

vtype of product:the 1ncreasing availabllity of capital should make possible a
vgradually increaslng capital/labor ratio and this is likely to be associated (at
Auleast it has historlcally been associated\ with larger scale firms; the optimal
rate of this transition obviously depends on the nature of technological change
as well as the increasing availabil ity of capital, in particular on whether those
changes tend to increase,mqteuthe potential productivity of large scale or of
small scale fitms;‘ for many reesnne;xthe ﬁacteal” size distribution of firms or
.plants may not fOilOW,£5$%$§mé'§é?h as the 5ptimal ¢istribution, so the displace-
ment of hendicraftlbn faetoty_ptéduetinn may lag or lead the optimal, as may the
decrease (if.ithoccurs)yin'thé impnttauce of the small scale factory relative to
. the larger one.l

Among the important ttende in the structural change in industry in Colombia
are . (a) a probable decreaSe in importance of small scale plants within the fac-

tory sector; (b) overall, a probable decrease in both relative and absolute

lThere iS'little-issue°in_thé;literature as to whether handicrafts are
displaced in developiient; but specialists nbte'that small scale factories do
not necessarily suffer any relative decline. ‘See Staley and Morse, op. cit.

2As'observed earlier, the data are not yet available to ascertain whether

there hasvbeen increasing concentration in large firms over the post-1953 or

post-1956 period; but it seems probable that some increase has occurred.



terms of employment in the cottage=-shop sobsector"over a period including 1938-51
(with a particulatly dramatic decrease in the number of women in cottage-shop
industry during the 408 and early SOS) followed apparently by a leveling off or
1ncrease in the 1ate SOs and the 60s, (c) a substantial long-run decrease in the‘
importance of rural cottage—shop production and a rapid increase in urban produc-
tion, finally, (d) substantial shifts in the two digit composition of small scale

production, (especially cottage—sn0p but also small scale factory), sometimes

lassociated with,lts displacément by large scale producers.1

In the structurlng of a policy toward small scale factory and cottage-shop
production, one must-take-into-account. (1) the size of the small scale sub-
sector in a giveo'indpstryiig;relationsto'1ts optimal size; (2) the projected

R S

future trend of the optiﬁai:sﬁate?Of'small~SCa1e producers in the :I.ndustry;2

. e, decllningulmportar
transportation equlpment woooﬁ &

'"cloth1ng4foo+wear and rapid increases in
rniture, and other subsectors.

2Con31der Dlagran 10. representin" ‘the situation of a product which will
optimally, be increasingly n*ddnced in large scale plants as development pro-
ceeds, either because”thele are economles of .scale in the »nroduction process
‘itself, or because’ of "the grea*er ease of organization in larger plants when the
',capitalllabor ratio is high (organizational economies of scale) The optimal
share of production in small scale plants is given by the curve 00'. Suppose
" the actual. proauctlon in the small scale sector between t=0 and t=l1 1is
shown by. the path AA'. Then the policy question at point of time - t=1 is how
much (if at all) and by what steps to move actual output closer to the long run
optimal output.

Since the. opt1mal path for any such economic variable from a given point
in time on is génerally affected by its historical path, the only unequivocal
way of defining the’ path of the optimal small scale share over time involves the as-
sumption that.no policy mistakes are made at any point in time. And it does not
follow from the fact that the actual share is below that indicated by 00'
(indicating that mistakes have been made) that policy should be directed to raise
the small scale share to the optimal level, so defined. One must consider a con-
~ditional optimal path starting at t=I--conditional on what has already happened.
(e.g., the dashed line A'0 ); it is probable that this optimal curve will never
touch 00'; especially in situations where the long range trend of the optimal
path is down, and where there are substantial costs to revitalizing the small
scale sector, the short period over which gains can be reaped may make large
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(3) the best policy steps to move the production aqd.employment in the small scale
sector toward the optimal level where “optimal’ presumably takes into account
whatever criteria are relevant for the cecisionmakers, including maximization Qf
total output, improvement of income distribution, employment, etc. |
The optimal share of the small scale sector in the output of a given prbdhct

depends both on the technologies availaﬁle for small scale production and also
thosé avaiiable and/oi typically uséd in large scéle production, with particular
importance attaching to the feasible rangé>of‘thevcapitalloutput ratio iﬁ the
large scale sector and possibly its skilled labor/ output ratio.1

- If it may be assumed, as szems plausible,‘that the small séale.sector'should 
receive positivé attention (to expand it or prevent eﬁcrdachment by the large
scalé) then a number of points are worth making iﬁ the fdimﬁlation'of é sﬁrategy B
to - improve its situation. First, different scales of prodﬁction will be appfo—
priate in different industries. It 1s characteristic of the clothing and foot-
wear and the textiles subsectors that a high share of all cottage-shop produc—
“tion is by independent workers; a high share (perhaps around SO percent) charac-
terizes the wooden furniture branch, and a lower share (perhaps.a third) the |
food subsector, with'tﬁin component being smaller for most of the tést of the

small scale industries, among which are found those with probably greatest promise

Footnote 2 continued from p. 80.

organizational and infrastructural expenditures inadvisable, even though they
‘would have otherwise been appropriate. ~And in the short-medium run, of course,
competing large scale industry will be disposed (if forced) to sell at variable
costs--as opposed to the total costs which it would take into account in setting
up production--making survival in the short run more difficult for a rapidly
expanding small scale sactor.

1This is important in evaluating the potential for the natural alternative
method of achieving higher output capital ratios-—trying to encourage large
scale firms to be more labor intensive.



for long~run growth.; Poiicy required to deal with independent workers, firms with
a few--say three or four wofkers-—and thosa2 wiﬁh say five to twenty-five might.”' é,
'well be quite different.

Secondly, it is important to analyze carefully the reason for the superiority
of small scale production in certain lines in order to assure tﬁat the impact of -
policy is not, at the same time that it benefits small scale producers, to make |
" them less efficient from a social point of view. One reason, for example, for
the godd output/capital ratios may simply be the high price of capital; a credit
policy which lowered this price might lower their social efficiency.2

Third, policies whose.primary.cbjective is to increase the number of firms
and those whose primary objective is growth~of‘existing firms could be quite dif-
ferent, and this is an important question of strategy. An aspect of the policy
of increasing the number of firms involves avoiding the failure of firms which
start out and collapse for ‘'artificial” reascns-—artificial in the sense that

they do not imply productive inefficiency on the part of the firm.

1For the sectors not mentioned, taken rogether, the ratio of independent
workers to all cottage-shop workers is about 30 percent. The transport
equipment sector has only a little over one-fifth of its cottage~shop total
as independent workerc. It appears that the independent worker tends to be -
" a creature of the production of consumer goods {although machinery is a not.
insignificant exception) and of older technologies; but more in-depth analysis
would be necessary to defend such a relationship.

2The issue is, of course, more complicated than this may imply but the
general point should not be disregarded. If the capital market can be cor-
‘rectly described as dualistic, improving it would involve raising the price
of capital to large firms and lowering it to small ones; the natural result
of this would be raised output/capital ratios for the larcer firms and lowered
ones for the small ones, there is likely to be gain of overall effiency
of capital use. In other words, there is loss of overall efficiency when a
small firm O/K ratio falls towards the average as part of a redistribution -
of capital which also raises a large firms O/K ratio towards the average.
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Some Expert Judgments on the Role of Small Scale Industry in LDC's
Before turning to aspects of small scale developument more or less specific to o
' Colombia, it is worth noting briefly the general attitude of students of small

industry to its future role, and the reasons for their beliefs. Staley and Morrisl o

observe that over time the outlook is for artisen industry to be transformed,
household industry to be replaced and small but modern factories to be developed.2
Artisan opportunities will be no less in the modernized economy bnt they will be i %
different so that government policy should stress adaptation of the artisan to |
the newly emerging conditions. Household industry has many drawbacks but some
measures are appropriate for making use of it during a transitional period.
There is some predictability inlthe kind of product which small factories are o \j
gradually able to undertake successfully sc experience of other countries can be
useful. ‘.

In the latter part of the nineteenth century both liberal economists and

1Staley and Morris, op. cit. p. 23.

2Staley and Morris distinguish small industry in terms of its relatively
low specialization and management, close personal contacts, handicaps in securing
RN .mi.. capital and credit, and large numbers of such units--this latter implying
L different development techniques--and. the.large group techniques especially
s used for small industry development. (Eugene Staley and Richard Morris, Modern -
Small Industry for Developing Countries, McGraw Hill, New York 1965.) They dis-

- tinguish modern from the traditional small industry in terms of output, product
and product design; physicai technology of production, and social technology of
organization and management. Another key divtinction is that between non-factory
and factory forms of small industry.

The factory is distinguished from artisan industry by a greater division of
labor and production and as a result the manager rather than the craftsmen or
artisan is the central figure. The intermediate putting out system has consider-
able importance in newly industrializing countries and its remnants or special
aspects exist in nhighly industrialized countries.

Although relations are far from close, the authors suggest that industrial
firms with as many as 100 employees generally require a substantial amount of
specialization within nanagement and therefore this figure is a reasonable upper
1limit for small industry. In the Colombia study carried out by the Stanford Re-
search Institute, the authors observed that the beginnings of specialization in
management could be seen in a number of firms of 35-40 employees and more in

firms of 65-75. (See Stantcrd Research Institute--Small and
Colombia's Development, Banco Popalar, 19262, Bogoa.

edium Industry in




Marxists expeefed progressive elimination of the artisan by factor&_competition;
these predictions have proved false, with this group actually showing a long-run
increase according to evidence from a number ofeindustrialized countries.

While the artisan in industrially advanced countries has been pushed out of
the production of shoes, ceramic wares, textiles, eating utensils, furniture, and
tools for farmers and mechanics, there have been expanded opportunities for re-
bairing'these articles; installation qpportuniﬁies, frequently coupled with sales;
fall in the same category. New products and technologies and changing income

distribution have brought new sources of employment.

In Germany where artisanry has been well organized since the middle ages (and
for which there are very good statistics) there has been a long renge upward trend
in the number of artisans per 1,000 inhabitants. For a lbng time the competitive

struggle was the dominant relationship between artisanry and industry, but there is

now a basically iutual complemertarity.

The optimistic predictions with respect to small tactories are besed to a
large extent on the history of these in the developed countries. The share of
small factories in manufecturing employment demonstrates a surprising stability
since the first World War in most of the industrialized countries, including the
U.S.1 The authors suggest that for present day ;DC's‘one mightxexpect that for
a Qariety of reasons the large factofies would develop aheed‘ef sﬁall ones; at
this stage there is an excluded middle until indigenous private enterprise'itself
turns to modern small scale manufacturing. Andvuntil'this happens the efficiency

of the whole industrial complex suffers.2 In such situations the small factories

1
2It is intere°t1no that in West Germany, U.K. and the U.S. the percent of
manufacturing employees in firms of less than 100 employees is around26-27 and the

percent of manufacturing output around 23; one might hypothesize. that there is a-
sort of equilibrium level to which the relative labor productivity in small fac- -
tories (vis a vis large ones) approaches as development proceeds. -In no case 1is
‘value added per worker much below that of larpe inuustry for the particular .
~developed countries shown. : : :

See Staley and Morris, Figure 2.

S T



can be expected to gain an increasing share of output and employment over time and
they should wind up with a bigger role that that currently played in the highly
industrialized countries.

‘The policy maxims of these authors are to promote modernization, seiectiVe
growth, management improvement, technological improvement and complementarity,

in the different types and sizes of 1hdustry. They argue that government pblicy
should neither reward nor penalize smallness as sﬁch; special éonéessions shéuld
be approached with caution. Major types of develépmental measures begin with the
.management improvement triad of (a) industrial counselling services, (b) training
for entrepreneurial managers and supervisory personnel and (c) industrial research
gervices.

One mistake to be avoided is the introduction of obsolete crafts, as in the
case of handloom weaving in Ceylbn in the 30s. 1In Equador a 1953 "law for the
defense of the artisan” shields him from taxation and in so doing discourages
- him from enlarging his enterprise or mechanizing it, either 5f which could cause
him to lose the exemption. The vocational and adult training system in Ecuador
helps to perprtuate the poverty of the artiséns by producing each year hundreds
»lof people to enter already depressed fields such as dress and shoe»making, while‘
training few or none in the expanding fields like radio repair, typing, and hair-
dressing.

An occupational advisory service closely connected with the office responsi-
ble for general manpower planning could perform the function of steering indivi-
duals toward the éxpanding secﬁors. There is usually a real shortage of ﬁéopie-
to repa;r radios, pumps, etc., in many rural areas of developing countries. A

counciling service should be useful with respect to these service trades.
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Experiehce shows that the weakness of many artisans who work alone Or operate é
sméll shop ;s not sc much in technical proficiency as in the finding and manage-
ment of their enterprises.

A promising avenue for moderate numbers of artisans is artist;g handicrafts;
even in generally poverty stricken countries like India the increasing urban in-
comes create a substantial demand. Both artistic sense and quite good business-—-
especially marketing--sense are required here. Many countries have ruined pro-
mising export opportunities by things like flooding a particular market or by.‘
supplying poor quality goods. | |

It is avmoot point the extent tovwhich traditional craft skills are help~-
ful in the shift to factory production; the éoncensus seems to be that there is
not much carryover for traditional artisan skills and the artisan may even be
worse off than the farmer since he has more to unlearn.

The history of industrial development in England, Europe and America‘shows
that artisans, especially master craftsmen who aré already small entrepreneurs,
were an important source of entrepreneurial talent in the developmeﬁt of the
factory system, perhaps next in significaﬁce after ﬁerchants. Theré.is”evidence

that this group is an important source at present in the LDC's also.

Promising Sectors for Small Factory Growth, as Judged by Patterns in More Developed

Countries

Hopefully some feel for the path of optimal small scale share in varioué
gectors of production is provided by the statistics from more developed countries.
7To choose likely candidates for small scale e#pansion, it is necessary to analyze
at é disaggregated level; but bfoad patterns are still of some interest. Table
A-15 shows the share of small factories (here defined as establishments with 10-99

employees) in total factory employment in a selection of countries; while the
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figures include what would be more'appropriately called medium sized factories in
Colombia, they are somewhat indicative. A comparison of Colombia's small-medium

share with that of other countries indicate a few sectors in which Colombia is

well below the median country“} mbia is at about the median level of income of
the set-of countries included), th;;e are beverages, furniture and fixtures,
lleather and leather products, and textlles. The relative importance in Colombia
;of the small-mpdlum sector is above the me‘ian in a few industries, especially
in tobacco products and fabricated metal products.

In a study referring to Latin America, ECLA notes that the small scale pro-
ducers' (here mgaﬁing.élants of say 5 to 25 or 5 to 50 workérs) contribution to
_ toﬁal factory employment and value added is consistently important for food, |
wearing apparel and footwear, wood and cork, furniture-and fixtures, printing,
publishing and allied industrieé, non-metallic minerals, and metal products.1
Chemical products and transport material are also sometimes quantitatively im-
portant. Typically quite unimportant are tobacco; textilés,‘pulp and paper,
rubber, petroleum products, and basic metals. Small scale industry's contribu-
tion to employment and value added seems to remain stable or grow as development
progresses in printing and publishing, metal products, and machinery. For
furniture and fixtures it ééeﬁs;tgﬂdecline sharply in the more developed coun-
tries écéording to this'stﬁdy. Laﬂorjpfoductivity increases notably with firm
siée in beverages, tobacco, pulp and paper, chemicals, non-metallic minerals, and
basic metals, while tending to be independent of siie or in some cases diminish

in textiles, wearing apparel and footwear, wood and cork, furnituré and fixtures,

1See "Small Scale Industry in the Development of Latin America,” Economic
Bulletin for Latin America, Vol. 12, WNo. 1, May 1967, United Hations, New York,
1967, p. 69. '
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leather and hides, and transportation equipment.
The similarity of the patterns in Colombia with those referred to as typical
for Latin America as a whole are striking. The share of small-medium plants in

factory employment is already high in Colombia in the three sectors cited as ones

‘where that.sharé typically remains stable or grows with development, i.e., print-

iﬁgy%né?ﬁﬁbiléﬂiﬂé, metal products, and machinery.

Alternatives for Improving the Perspectives of Cottage-Shop and Small Scale

Producers

What policy irnitiatives would best permit the economy to take more advantage
of pnderutilized potential in the small scale sectois? Among the candidates are
'-ghé.following: (1) more éredit, (2) relieving problems of technology, difficulties
of. ascertaining the best production process and other aspects of organization,
and adaptation, (3) improved managzement capacity and training, (4) improved infra-
structure, i;é;, electricity, etc., (5) better markets.2 Problems of factor and
product mgrket conditions are frequently feferred to in surveys of small scale

industry.

‘ ,__1To some extent, though not entirely, this is the reverse side of the coin
-from ''what problems do small scale producers have?" The two are not the same
- since some of the problems of small scale producers may in fact have no resolu-

' ' tion. This could be the case re the frequently mentiomed "lack of demand" that

some producers face; if in fact there are not many alternative lines for small
producers to go into, or existing lines are not growing, they may crowd heavily
into monopolistically competitive sectors where the addition of a new producer = |
reduces the demand for and output by other producers, so that all perceive a
situation of 'lack of demand.” Other problems, too, may have something of this
“element in them, e.g., "lack of credit'y when credit is given at subsidized
rates, many people feel that it would be better to have more but this ''need" may

. have no meaning in'an aggregate sense since there is simply not enough credit

to go around without creating inflation. :

2Where a marketing problem is defined as s situation in which a potential
market for a firm's product exists, but for some reason it is difficult to get
" access to that market, or where the raw materials. needed exist, but it is diffi-
cult to get them. ' '
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Another way of classifying approaches to the strengthening of small scale
production is to distinguish (a) policies to promote the growth of promising
existing firms, (b) policies to prevent firms going out of business, and (c)
policies to promote an increasing number of small scale firms.

Finally, one may distinguish policies which focus on weaknesses in govern-
ment policies (infrastructure, etc.j, policiés whiéh focus on difficulties in the
firm (technology. management, etc.), and policies which focus on problems in
markets, by which cne might broadly include the problems the small firm may have
in competing with large scale oligopolists or near monopolists, the lack of-
complementary’relationships betueen small and large scale firms, etc.1

Opinions have varied with respact to which are the most importan* obstacles
and potential areas of improvement in terms of benefitting the small scale pro-
ducers. In a major study done fér the Banco Popular in the early 605; the
Stanford Research Institute analyzed the potential of small and medium induétry.2
The study classified industries both according teo growtﬁ prospects (metal prod-
ucts, transport equipment including repairs, chemicals and chemical products,

RY W3

machinery including repairs, clothing and footwear, and food products ;7%

1Note that, at least judging from the statistics available from 20 years ago

in Japan, the interrelationship between large and small firms was sufficiently
significant so that if large firms preferred neither to buy from nor to sell to
small ones, this would have directly affected up to 35-40 percent of the output
of those firms {calculated crudely as the sum of inputs purchased by small firms
from large ones and ithe sum of outputs sold by small firms to large omes). The
total effect ccuid be greater or less than this, depending on whether the same
firms bought from and sold to large ones, and on indirect effects. -

2Stanfora Research In-titute and Banco Popular, Small and lMedium Industry
in Colombia's Development, June 1962. Their definition of small industry was
firms with 10 or more workers and assets: of less than 500,000 pesos--at that
time the official exchange rate was between 7 and ¢ pesos to the U.S. dollar;
medium industry was defineu as firms with less than 100 persuns and assets of
500,000 to 2 miliion pescs. This particular sub-set of industry had grown
rather rapidly in the pericd 1953-1959 but still accounted for a minority of
all people engaged In the industrial sector at the time.




came out highe :st--see'p. 39) and according to."priority for development assietance"

- which allowed also for 1mportance in the development process but which includes
basically the same list of industries plus non-metallic mineral products and electrical
machinery and epparatus,l The majority of the 120 firms interviewed had quite high

. SR L
growth potential, and the study in general supported the conclusion that Colombia. )
was not short of good entrepreneurial talent ar>this level. At the saﬁe riﬁertﬁe"A

“importance of a development assistance corporation to specialize in general and specific"

vhelp on producrion and financing problems was feit to Be very important. Shortage
of finance itself was said to be the key problem for many of the firms; for. example:
of the 70 firms judged to have great growth potential,. about 60 percent Were thoughttﬁj.
to be capable of expanding with fimancial assistance alone. Overall, the plcture v J
drawn was one of great potential; many firms would be able to progress substantially
just with credit, 2 while at the same time some form of technologlcal assistance would
also be quite productive.

In general it was felt that growrh prospects were a negative function of current
size so that small firms with assets of less than 200,000 pesos had less potential;
the authors noted that most of the high potential growth firms in percentage ter'ms"‘*jr
were, nevertheless, likely to be found in this category. | |

This Stanford Research Institute study focussed on the small and medium factory
sector--not on household or artisan industry (in the sense of.Staiey-Morris){- Iéffg‘;
should thus be born in mind that these conclusions do not refer toAfrrms o% oeioﬁieaéu'

10 or 15 workers, the category on which we have placed much emphasis here.

The ILO mission felt that there were three cﬁief obstacles to the development _‘

of small scale industry (by which term they referred to the 5-200 workers category)

Most important was the lack of access to credit, especially for working capital

02. cit.. p. 4l.

This conclusion must he tenpered by the fact rhat when credit is sufficiently
subsidized, some inefrs ficient firms would be able to grow and prosper if they could
get enough of it.

3
“See ILO, A Program for Full Employment, Geneva, 1971,
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Secondiwas the need for techmical assistance, esvecially ir

the choice of techmologies, in management, and in organization. Finally, the need ,

for assistance to help small entrepreneurs icentify the lines of activity which
would fit the development needs of the economy was cited. The last two points,

they felt, could become the responsibilities of some agency speciallzed in -the

problems of small industry; while SEMNA has contributed in the question of technical

assistance on management techniques and organization, they felt that much more 18
needed in this respect. The mission strongly supported the idea of an institute
of technical assistance to small industries. |
Planeacion, in 1ts survey of small~medium,industry1 alsc concluded that
credit was the most promising route to help the sector.
A survey carried out by Acopi ascertained the felt needs of small and medium

producers. The most frequently cited need'was working capital (over 70 percent

of the firms), but this is frequently a deceptive response, as is the second most .

frequently mentioned "high 2ost of production.” '"Sales” was third and each of

LI2NN 31

“organization,' "transportation,"” techniques of production,” and "skilled per=-
Vsonnel" received between 35 and 42 percent response as problems. The results
of this survey are very difficult to interpret as a result of lack of precision

in the questioning.

Existing Institutions of Relevance -

A number of organizations dot the scenario of small scale industry in
Colombia, but overall there is little evidence that they have constituted much
of a force in its favor. It is perhaps useful to classify the institutions

into (a) basically credit givers, (b) organizations mainly involved in research

Lp1aneacion Nacional, El Desarrollc... op. cit.




and extension, and (c) pressure groups. Varicus combinations of these functions
may. characterize specific organizations, but most tend to fall primarily in ome

category.

Credit Institutions

The major sources of credit to this subsector have been discussed-at length
in Planeacion's study; in 1969 these loans were estimated to be 460-600 million,
of which 200 million wére from official“institutions-,l 90 million was from the
financial corporations, and 27C-460 from the'private commercial banks. While the
availability of credit rewains much inferior for the small and medium industry
to that of the large, it appeérs to have improved markediy in the last 5 years
with the creation of the Fondo--now the biggest source of official credit for

small and medium industiry--and tue replacement of the Banco Popular's role in

this regard by the Corporation Financiera Popular.

It seems safe to say that, at least up until 3 or 4 years ago, the banking
system as a whole gave short shrift to the budding small scale producer. The
problems are demonstrated in part in the‘rather abortive histories of two programs
designed to benefit small scale industry--that of BanéovPééular, and the Caja
Agraria's small industries program. The Banco Popular was founded during the
Rojas dictatorship, and had at that time something of a popular image--an image
which subsequently waned.

While the distribution of its credit has been different from that of the

1Of the 200 million of official credit in 1969, the 3 major sources were
the Corporation Financiera Popular (56.6 million), Fondo Financiero Industrial
(105 million, corresponding to a total generation oI new loans of 161 million -
via the 2/3-1/2 system) and the Caja Agraria (54.7 milliom).




commercial banks as a whole, the term popular" isbmisleading.with respect to this
bank, whose mentality has unfortunatély never differed significantly from that of
the regular commercial banks in terms of either function--to loan in a profit-
making way to bankable projects or individuals without taking into consideration
the productivity or distributional impact of the loans--or banking technology?-
essentially an accounting technology which focuses more on the 1nsurance‘provided
by the assets of the firm against any loss on the bank's part than on the pro-

ductivity which the loan may have to the individual or SOCiety, as measured by

the worth of the project, the quality of the manager etc. Vhen the joas D

government terminated, the other large banks wished to have an end of the Banco
Popular but Alfonso Lopez, Sr., argued strongly against this; the Banco de la
Republica made a large loan to the Banco Popular and gave it such specialvcondi-
tions (no taxes or required payment of dividends, no forced investments, etc.)
that it could hardly fail as a hank. But, as mentioned above, its "popular"
image has waned.

The Caja Agraria’s program represents the oldest sttempt of the official
1nstitutibns' to help small and medium industry--in this case especially indus-
try related rather closely to the agricultufal sector. It began in'1964, sup—-
ported by AID, with the goals of improving productivity, keeping the rural worker
- in the country, and helping industrial decentralization. One condition of most
of the loan program is the acceptance of direction from the Caja in the use of
the credit.

The Caja program hac been promising in some respects. Eleven percent of
all firms in the medium and small sectors were attended by it in 1969;vén esti;

mated 13 percent of the loans went to firus of less than 5 workers. But total



93—

loans from the prcgram have decreased in real terms from 1965 to 1969, a rather
inauspicious trend corsidering the founcding was only in 1964. Both the number of
advisors and the resources allotted have apparently been limited.1 Yet the program.

-geemed to show promise in a2 number of respects.2

lPlaneacion, op. cit., p. 64. The Caja program has had a problem with bad
“debts, one source of its reputation as a somewhat @nsuccessful program, and presumably

of its scaling down over the years. Some observers feel, however, that his relatively

unsuccessful experience is not necessarily generalizable, due to the small range

. 'of types of industries (largely processing of agricultural products), and may be

~_ partly explained by the perhaps less than average skills of the entrepreneurs who
go into these lines; the firms are frequently located in rural areas and small
towns, where entrepreneurial talent for small and medlum scale: 1ndustry may be more
limlted than in the larger cities,

2An analysis of the program (see E., D. Coolige y Otros, Informe Sobre el
Programa de Credito irdustrial Dirigido, Caja de Credito Agrario, Industrial y Minero,
Bogota, feprero, 1965) shows tie typical pattern--good growth potential of many
firms, and none for others. In - sample of 178 companies very successful overall
growth seemed to be occurring; the average employment growth was 9 percent, sales 19
percent, profits 17 pevcent; 7ifty percent of the companies showed a strong growth
potential, But about 20 perneat did unot grow or decreased in size.

Since they are beneficiaries of a credit nrogram it is to be expected
- that this set of firms perform somewhat better than appears to be the general case
for small firms; the results may be interpreted as suggesting that expansion of
credit programs would vpay of? very well.

A study of the Caju's smallev 'under 20,000 pesos"” loan program throws a little
light on how typical or atypical the recipients may have been. This study (see
Frederick C. Riebe, Analisis del Programa de Prestamos Industriales Menores de

20,000, Caja de Credito Agrario, Industrial y Minero, 1970) showed that in 1969 the
users had an average of 2.7 obreros per firm, and average net sales of 58,000 pesos,
total assets of approximately 63,000 and an average credit request of 7.5 thousand.
In 1968 even the firms with 5-9 workers and an average of 5.25 paid workers
(presumably almost all obreros) had average value of product of only 46.7 thousand

- pesos. It appears that the typical firm with about 2.7 workers might have had sales
(in 1969) of say, 30,000 pesos. In other words, the credit recipients were well

above average in r'atpltal/worker and output/worker.
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The Corporacion Financiera Popular and the Fondo Financiera Industrial show

much more favorable trends in their loans but thev deal with larger firms than

e
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e . " . Cw

the Caja program. _ = : e
The median size of firms attended in the Caja directed-credit program.

(excluding the "less than 20,000 pesos program') was probably around 10 employees,

and perhaps 325,000 pesos -of totai assetS' fdr'the Corporacion Financiera Popular,

the median total assets of credit reciplents was 700 000; for the Fondo Finan~-

ciera Industrial it was 1“2 million. For the Fondo, the median 1oan was recieved

by a firm with about 25 workers. Since the Fondo is the biggest. of the three :

credit institutions, it seems likely that over half of all credit from ghe three

went to firms with more than 25 workers.

Apart from the difficuity of attemding successfully to the needs of so many small
firms, there have been a mumber of "institutional"” obstacles to a successful
program in this area ﬁo date.'VOne director of the Corporacion Financiera com—
mented that it is offen dangerous to give either too much credit or too little
to the small producer, the former may lead to or imply a switch to a larger and
different type of organizestion which may innundate the man whosé experience and
expertise does not run along those lines; too little can fail for obvious reasons.

Even though this manager felt that the small firms have plenty of potential,
he noted that if traditional banking rules are followed, it often appears that
there is no one to loan to; the Corporacion Financiera has had to go out look-
ing. The need to physically visit the small firm is fairly obvious (it parallels
the agricultural extension workers' need to visit farms) but aifficult to get
through to people of the traditional banking mentality.

In Colombia access to creéit'is a privilege (and has substantial wealth
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effects). Typically fhe nanager of’a bank takes éare-qf friends and people he
likes or feels respousible to; someone from the othef end of ﬁhe social stratum
does not expect or look for credit--his past experience with the credit institu-
tions has often been unsuccessful both from the financial point of view and ftbm
the social point of view (i.e., in terms of the way he is treated). He may react
'negatively as soon as he sees the typical, sowewhat luxurious, office of a fairly
large bank. |
The Corporacion Financiefa Popular has recently béen trying to change its
credit giving techinques, to focus more on the antecedents and characteristics
of the individual seeking credit--the things which should determine his potential
as a successful préducer—«and less on the financial or accounting side. Even
.in the range of 300,000 to one million peéos of gross assets and 20 to 100
workers, where the Corporacion focuses its efforts, ﬁany of the firms do not
have accounting, and lcaning is difficult both by old banking standards and
newer ones.
A further problem of the credit inmstitution revolves around the definition
of small scale industry; the definition must be a careful one--there are a
good number of subsidiaries of larger firms in the small size éategories, aﬁd
there are firms owned by peopie with substantial other intereéts. It is most
important to try to ascertain all such connections. No study has as yet been
done on the lines of control running between small firms and the rest §£ the
economy. In the context of regional diversification, arserious complication
is the possibility that giving credit in a place like Pasto may be the stimulus
which leads the firm--ncw expanding, needing a bigger market, generating higher

income for the manajger who therefore desires to live in some affluence=--to move
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to a larger city like Cali.

Institutions Primarily Focussing on Research and Extension

In this to date relatively underdeveloped field are found the Instituto de

Investigaciones Tecnolo°icas, FICITEC, SENA and several others.

The Instituto de Investigaciones Tecnologicas-—an autonomous public insti-

tute established to undertake investigations leading'to the ﬁse of new techniquésf-

was founded in 1955 as a dependency of the Caja Agraria, then made autonomous in
1958. It has undertaken a number of research projects on technology, féésibility,
markets, etc., including a number of studies on the possible industrial uses and
processing of agriculturazl, industrial, and chemical products, the use of sub-
products, etc. Some have had a real potential usefulness to small scale industry,
while others have not; the férmer probably predominate, at least in the number‘

of studies doﬁe. In 1963, for éxample, the biggest research effort was on the
technology for regional popular nutritious ﬁocds for human consumption.1 The
Institute has offered technical assistance to the extent of its ability, especial-
1y to those sectors related with industrial use and managemént of agricultural
products and particular industrial products (especially chemicals, metallurgical
and metai mechanical itemé), A pilot collaboration project with the Corporacion
Financiera Popular was undertaker in 1968 to give integrated technical assistance
to a firm producing valves and other metal products; the post-assistance evalua=-

tion indicated that production had risen by about 60 percent, production per man-

hour by about 60 percent, vield of raw materials substantially, machine utilization

by something like 50 pexrcent, and profits on fixed capital by about 100 percent.

1See Instituto de Investigaciones Tecnologicas, Realizaciones y Programas
1968, Botota, p. 5. > : :
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The real question is the feasibility of this form of extension service on a
sizeable scale. |

FICITEC has as goals improving the administration and management of Colombian
business enterprise and providing them with a better storehouse of technological
information. Over the near term, Miguel Bermudez, the director, plans to operate
with foreign and Colombian consultants but over the long run to develop a compe-
tent staff at the Foundation itself. The first objective was to undertake in
depth studies of five typical Colombian enterprises, with a view to making recom-
mendations for managerial and other improvements.

SENA is already a large scale instituticn with secure financing and a good
reputation for work in the technical training area. I have not seen reviews of
its work in management training; it has the advantage of establishment, organiza—‘
tion, and reputation. It is plaﬁning (already is engaged in?) a large program
to advise 4,000 firms over four yeérs. There is some feéling; on the part of
observers. thaf SENA may be suiffering ffom cvérfinancing (it receives support
from a business payroll tax and row manages a very large budget) leading to

somewhat inadequate planning and preevaluation of projects.

Producers' Organization

It has been é generalimaxim in Colombia thét.people can do more for them-
selves than the government can dé forvthem; this pattern raises the question of
whether the most promising avenues for change are not via the private groups.
The most important of these, in somé'respects at least, is Acopili (Associacion
Colombiana Popular de'Industriéles). It was founded in 1951 when a group of
small and medium producers (representing food, leather, rubber products, and
several other industries) decided to éréaﬁe'an association ﬁhich would legally
represent the interests of mecium and small scaie firms; Acopi is frequently

criticized for being nothiig wore than a preséure group; unlike some of the
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other interest groups it has not become significantly involved in implementing
technological change or trying to make its members more competitive.

Firms in Acbpi raﬁge from as few as 3 employees to over 100 (although very

few are above 100).1

In a sample of members in 9 cities, the average workers per firm was about
25. ‘ - ‘
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Summary and Conclusions

The electic (hodgepodge) approach to the evaluation of Coiombian small scale
indusﬁryuadopted in this paper reflects the fact that information is scanty, in
view of which it seemed rele¥ant to review (a) the historical development (witﬁ
special emphasis on the laet 20 years) of small scale production, with the idea
» that what happens in the market may be a3crude indicator of coﬁpetitive potential;
(b) analysis of single and total §a¢t§ri§roeectivities ef plants by size with a
‘view to measuring relative static efﬁiéieney; (¢) consideration of the little
evidence now available enigrowth tepdeﬁeieeeof individual plants and firms over
time accotdino teitheir size;v(d) eviaence from other countries on the role of
~ small and mediunm 1ndustry over time, and its relative factor productivity compared
to larger indusfry, (e) ob ervatlons o‘ possibly knowledgeable observers and
information on the 1nst1 tioual context in Colombia which might bear on the
potential success of this Iorm of productlon‘ .

Despite the attennt ro a&gregate.information from these warious sources,

. NO Very persuasive answer can be given to the queetxon 'what role should small
scale industry play in Colombia'e induetria1=deve10pment from this point on, and
how should it best be handled_b&'poiicy.;ooie?" There seems relatively little
doubt but that small and’@ediuﬁ.ﬁlants;ﬁgbeeoe eyerage higher output/capital ratios
than larger ones;vﬁut theidiffieelty;ef'aseefEainingvappropriate shadow prices

- for unskilled “abor ane vairious forms of skilled labor mekes it difficult to judge
in how many cases the overall social factor productivity is higher. Much more
work is required in this asrea. Still less information is available at present-

on dynamic aspects of effieiency,.i.c., savings tendencies ou;vof income generated
by firms or planfs of different sizes, relative adaptation to socially productive

technological changes, =xteornal economi=s generated, and So on. .
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The other broad questions which must be analyzed iﬁ much greater depth.tdv
permit serious policy..suggestions of a general type are (a) the nature and extent
of~interac£ion of small andviarge>plants (or firms) and (b) the relationship between
plant size and firm size. The analysis in this‘paper has, because of the limita-
tions of thé data, been restricted to the use of the variable plant size, but many
though not all of ghélérguments which would suggest differential factor produc-

. tivities would seem to apply more to firm size., With respect to fa), it must be
ascertaine& among othe; things whether the small andrlarge firms (or plants) are in
a complementary or akéaghétitive relatioqship; in the former case it makes no sense
to talklin’tgrms'df.ésgbétifuting one for another. Colombian statistics do not .

at present'éermiEZagalfs;s qf these interactions although 1mpressionistié evidence
suggest$ thé;zsudh”iétéfgctiéﬁ’is becoming increasingly common and is probably
.moreitﬁ#n méefgighé:é;é;kf_ :

Tﬁe other.90§§§b13 i&giﬁation'on extensive substitution by firm size would
be the pfesenc; 6éiéiﬁﬁﬁ§gr’bf&ig&uétrieé in which only large scale technology
is feasible; it is clear thétf#ﬁch.industries exist, but it is not clear, without
analysis, that they foréibért of the optimal éet of industries. While this argu-
ment obviously implies caﬁtion, it is not necessafily an overpcweriﬁg one, given
the possibilities of trade._:Neédless to say, ho one would argue that an economy
can be exclusiyely focussed on leather products, wooden furniture, and the other
outstanding labor intensive candidates, but in the tracing out of policy pertihent,
say, for a period of 5 or 10 years, even if new investment were focussed heavily
on the 1abor~intehsive sectors, the overall industrial structure would not alﬁér
very dramatiﬁéiiy; while the gradual structural change implied in a fairly sharp

teorientation of the direction of mew dnvestment was octurrihg it would be possible
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to evaluate the potential success of pushing the policy further.
It is clear that in some industries the large scale capital intensive producers

- are vinefficientl

snd yield a low return to- capital as well us generating little
unemployment.2 From tais observation it seems fairly safe to sayv that, were it
possible to retrace step and alter policies taken in the past, an attempt should
- have been made to avoid some of tue large capital intensive firms and industries

and to focus more ln industr es with higher capital product V1ty; given the tight

vrelationship existing between large551ze and low outpdt/capital ratio it seems

probable tha. the al*ernative ou {iinvolved smaller :scale producers. It is

not 80 obvious rnat, begi "cy-of.heavv focus on the small scale

sector is aPPrOP?l“tei'K~1¥§;ﬂ 1 obv, uslf nust receive :serious consideration

and,until more evidence is 1u ~T ly has more to recomment it than the opposite).
-'There arises the diffiz Jlt atestion,_nether & system geared to aiding large scale

firms, financing thmm, and soron can, qnickly learu tc be an efficient complement

to small scale producers.

The broad alternafivc to achieving high employment generation and high capital

o productivity by focussing on small firms is to try to make large firms more pro-

ductive in these respects rhan they have historical ly been. It may well be argued

: 1It may not: be- their befﬁg large scale, but their being in those industries
which ‘makes tbem fnefficient.

- 2The only condition that T can think of in which this would not be an accurate
- (and obvious)descripcion of the Colombian case would be one in which complemen-
‘tarities between a given industiy and other industries--the others having much higher
social rate of return and being higher employment generators—-.are

of the sort which uake it necessary to view the ‘industry in question as part of

a larger package, i.e¢., it is not meaaingful to use a measure like the social rate
of -return to capital for the industry in question, by itself. Arguments with re-
~spect to external cconomies of permitting 2ngineers and workers to learn complicated

~ technologies and so on are usually unconvincing when it is by no means clear that

the use of those technorogies ic appropriste in the first place.
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that large firms are not unproductive per se, but that this is a result of béd"'
policy and the bad signals they receive in fhe:market. Would they be more labor
intensive and.less éapital intensive if the wage/rental ratio changed substantially?
Could their monopolistic tendencies in a small and highly protective market be
erroded somewhat by an effective internztional trade policy? Much more research
~into these questions, and a careful look at experience in other countries is
necessary to come to useful conclusions. Most observers tend to be pessimistic,
feeling that a giﬁen firm or given type of firm has relatively little teéhnological
flexibility; granted fhat eggineers and businessmen in§ariably understate the
medium or long run flexibility which faces them, the differences in capital in-.
tensity bY‘size are so largg as to make it very doubtful that even under the most
perfect factor markets wﬁich could be plausibly conceived'in a counfry like Colombia
the large firms would approach the labor intensity of the smaller ones. (It must
be remembered, of course, that with better factor markets--inclﬁding better access

© to capital--many small firms would become less labor intensive.) If a fair degree
of labor intensity could be achieved a necessary prerequisite would seem to be

very considerable innovative and adaptive ability on the part of entrepreneurs;
since their major technological sources tend to be more developed countries, they
would have to be aware of the need to and able to modify tﬁese technologies to

more appropriate labor capital ratios.

As is so frequently the cése in policy questions like this one, the relative
payoffs to pursuit of various possible avenues to taking greater advantage of
small scale firms and.in general to attaining higher labor intensity and higher
capital productivity,and tlje} optimalmix are.not-oﬁvious, but it seems plausible .

that . involves moving in most of the directions cited; the desirability of
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moving in most of those directions is the more obvious, since in doing so more may
be learned about the potential payoffs to further movement . Capital market im-
provements ’ should have high priority in any general policy package; other
dnditiatives which would give the large'firms more inceutive té-be labor intensive
should also be considered; tax exemptions on investment are prgsumably counter-
productive and unless powerful arguments to the contrary can be generated they
should berterminated and tax exemptions by amount of labdr used instituted in

theif place; development organizations designed to aid the small firm in tech-
nological choice, industry choice, and sc on, should receive high priority.

Since one of the major permissive conditions which leads to inefficiency of
large scale firms is tha protection they receive as import substitutors, it seems
likely that trade policy could be a majecr coatributor to impréved factor pro-
portion choice and overall factor productivity; it would prevent the monopolistic
highly caﬁital intensive firms from pursuing their present tendencies, either by
forcing them to be more efficient or forcing them to give way to more efficient
firms. In this context, since Colombia's comparative advuantage, other things
being equal, lies in industries which are labor intensive and which are in turn
(as amply documented above) industries composed of small plants and firms, ﬁhe
need to focus on an efficient marketing'system for potential exports coming from
this sector, as well as a system of quality contrcl, standardization, and so on,
takes on particular importance.

Possibly no single one of the initiatives mentioned here would,by itself,
contribute greatly to the desired goals but it seems plausible that if all could

be undertaken the overall impact would be significant.
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Table A-2

MNumber of Rural and Urban'Cottaqe-Shop Workers

1953-1964.
Urtan Rural
Departments : Percent Percent
1953 1964 Increase 1953 1964 Increase
AMntioquia o 14,183 19,258 36 12,5890 12.720 1
Atlintico 13,966 19,287 38? 660 871 32b
Bolfivar . 4,533 16,508 368° 10,021  5.066 - =13
Bovacé : 11.860 6.599 -44 8.039 9.138 14
Caldas 15,925 25.675 - 61 6,157 3,301 =46
" Cauca ' 3.788 4,374 i5 3.799 3.786 2
Cordoba a 5.717 b a 3.610 b
Cundinararca 36.422 58.159 60 11,493 8.489 = -26
Choced - .. o 644 996 55 - , 717 759 6
Huila -0 - 4,572 6.673 . 46 2.876  1.748. -39
-Magdalena 6.522 10,233 ° - 57 4,647 4.684 1l
Meta - a 2,321 - a - 245 --
Narino 13.853 12,461 =10 27.848 22,160 ~20
Norte Santander 6.278 9,241 - 47 1.717  2.624 53
Santander 11,282 17.519 55 6.314 5.930 = =6
Tolirma 6.993 12,227 .15 5.469 3.373 =38
Valle del Cauca 17.729  39.324 122 16,566 10,967  -34
Intend y Comis, 1.698 3.794 - 1.832 2,283 25
Total =~ 7169.978 270.366 59 120,656 101.754 =16

8these departments did not exist in 1953,

bThe figure for Bolivaf includes data of Cordoba for 1964.

Source: The tahle is taken from Urrutia and Villalba, on, cit., n. 49.
The oririnal source for the inforration was special tabulations freom NANE. of
the neople ernloyed in manufacturing industry in the 1951 and 1964 censuses,
broken down by rural and urban. The 1951 information was "extrapolated" to 1953
to match the information (on factory enployees) which was not published until
that vear. ~
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«

Sources and Methodology -- Table A-2b

Column 16 presents the 1964 population census figures on the number
of people employed in each of the two digit sectors. Column 14 presents the
total number of peonle who also reported occupational position (i.e. form
of employrent). Columns 8-13 present figures from ANE's Anuario General.
de Estadishia for the factory sector (firms with > 5 workers or > 24,000
pesos output). Columns 1-7 are based on subtractions of columns 8-13 from
the corresponding figures in the population census from, i.e. They are
derived as residuals, with the exception of column 2 "independent workers"

who are all by definition, in the cottage-shop sector. :




-110-

" Tahle A-ba

Emplovrent in Factorv and Cottare-Shon Manufactures By Pepartrent, 1953-1964

People Occupied In

Factory Cottage~Shop Total
Denartrments 1953 1964 1953 1964 1953 1964
Anticquia ' 47,278 - 68,811 26,772 31,978 - 74.050 100,789
Atlantico 18,344 5.660 14,626 20,158 32.976 45,818
| Bolivar, - 6.852 5.811 19,899 21.574 26,751 27.385
§ " Boyaca 3.340 5.683 ‘14,554 15.737 17,894 21,420
R Caldas 12,134 13,123 . 22,084 28,976 34,218 42,099
I Cauca . 1,550, . 1.500.. 7.497 8,160 9,047 9,660
Cordoba " (a) 572 (a) 9,327 (a) 9,899
Cundinamarca 47,857  87.696 47,915 66,648 ‘85,774 154,344
Choco .132 143 1.361 1.755 1,493 1.898
lulla 1.010 971 . 7.448 8,421 8.458 19,392
‘Magdalena 1.390 1.659 11,169 14,917 12,559 16.576
Meta (a) 702 - (a) 2,566 (a) - 3.268
Narifo 2.772 3,395  41.431 34,621 44,203 38,016
Norte de Santander 3.451 2,654 7.9935 11.865 11,446 14,519
Santander 12,471 12,123 17,596 23.449 30,067 35.572
Tolima 5.181 3,024 12,462 15.600 17.643 18.624
Valle del Cauca - 34,729 50,045 34,295 50,291 69.024 100,336
Intenden, y Comis, 633 269 3.530 6.077 4,163 6.346
Total 199,126 283,841 290.634 372,120 489,760 655,961

(a) These denartrents had not vet been created at the time of the 1953 industrial
census,
Source: Urrutia: Villalba, on. ecit., p. 47. Originally based on

DAXE, Censclndustrial, 1053, and Yvestra Tndustrial, 1964, Data of the
1964 povulation census vere used for the totals in 1954 »nd that of the 1051 .

population census to obtain a projection of the total to 1953, .. .
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Table A-8

Clothine and Footwear; Averace Size of Plant and’Share

of Paid Lzvor Lhich is Wnite Collar, by Departnents, 1967

Departnent

Antioquia
Atlantico
.Bolivar

. Boyaca
Caldas

Cauca
Cordoba _
Bogota, D.E.
Cundinamarca
El Cesar
ﬁagdalena
_Nariiio

N. Santander
Quindio
Risaralda
Santander
ASacre'
Tolima
Valle

All departnents with averare plant size of

<5
5-10
> 10
> 25

Source: Based on data from DANE, Indusffig &anﬁfacturera, 1967.

Average Size Paid White Collar
of Plant Labor Force - Total Paid
21,38 7,185 13,15
41,40 3,624 11,78
17.56 445 7.64

4,85 160 1.88
11.89 582 12,20
3.53 4L 0.0
2,77 22 0.0
17,67 6,617 . . 12,27
3,40 102 1.00
3.67 15 0.0

6.21 13 .. 9.58
4,43 202 .50
5.81 306 4.25
6.56 - 170 - 10,59
33,55 2,489 7.59
9.65 1,162 - 13,60
3.40 12 0.0
4,24 107 1.87
16.44 3,581 10.83
4,09 661 1.36
8,04 1,711 11.46
20.95 24,523 11,69
37,81 6,113 110.08




i

-113-
TABLE A-9

Fixed Assets and Inventory/Total Assets
by Firm Size for Sociedades in Selected Secotrs: 1963 -

"Industry Total Assets/Firm  Fixed Assets Inventories/Total Assets
 Food 22,614 | 59.17
Milk products 16.60 74.19 i
- Mills & Thrashers -12.32 . .56.24
~Sugar Rer%nerles 62.82 - 46.42
.. & Trapiches .
Chocolates & Candy 30.53 55.78
Other Food Industries 18.64 71.84
Beverages B 83.87 43,94
Beer & Malt 178.89 . . 42,32
Alcohol & Soft ;
Drinks . 13.26 | 62.0
Tobacco . . . 89.97 . '55.39
Textiles _ 53.07 . 62.25
Yarns, ete. . . . . 65.81 ] 61.6
Tejidosde Punto 13.73 . ' 64.5
" Furniture . 14.60  66.85
Rubber Products 55,76 S el.87

Source: Data from Superintendencia de Sociedades Anonimas, Division
de Investigaciones Economicas, La Industria Manufacturera,
Bogota, November 1969, »
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Table A-10

Horse Power/Frployed Persons: Aggregate and Two Diﬁié Levels

Source: Based on data in DANE, Boletin Mensual dé Fstadistica; #224, Marzo, 1970.

1964
. Firm Size (# Workers)
[4] 5=24 25-99 100~199 2200 Total |
. - 3
— , ~ ;
Total 1,555 3,496 2,734 3,368 5,032 3.488 -
o v ' |
Food- 2,41 2,67 3.86 4,48 5.23 3.75 oo
Beverages 9.85 5,89 - 4.20 5,84 7.23 6,43 |
Tobacco 0,07 0,09  0.31 1,92 2,01 1,09 }
Textiles 3.55 3.47 2.24 1,72 3.48 3.23 :
~Clothing and - _ }
" Footwear 0.12 0.25 0.48 0.48 0.49 3,79
wood {excluding ' o : :
furniture) ) 0.749 3.68 3:60 : 4020 4.49 3.93
wood furniture ’ R : - S
-and a esories 1.61 . 1.17 1.52 . 1.25 2,30 1.46 |
paper and paper ) _ A ' |
prOdUCts 1.00 2034 1171 1094 ' 17.67 8.68 o ;
publishing and - '
rel. indus. ' -0.30 0.88 '1.14 1.31 0,93 1.01 |
leather {excluding o N _ |
footwear) 2,34 1.80 2,49 3.21 5,35 3.27 o
rubber goods 2,00 1.76 - - 3.15 © - 4,67 4,31
chen, products 3.77 1.34 6.51 1.39 6.31 4,48 J
petrol and carbon ‘ S _ |
derivatives 11.33 9.96 33.86 9.60 29,91 26.93 t
non-metallic
products 0.80 1.24 3.19 6.56 8.99 5.48 -
basic metal ' ) I
industries 6.67 5.32 4,31 14,46 12,78 11,95 |
netal prod. exclud- : ' §
ing nach. + trans, 2,12 1,95 2.39 3.29 2,88 2,55 |
non~elcctric
machinery 2.70 2,60 2.14 2,24 2,17 2.34 |
electric nach, '
+ articles 0.92 - 1,22 1,16 2,96 1.65 1.66 |
transport : |
materials 1.62 0.95 1,47  1.17 1.40 1.28
other rmanufacture
industries ~0.80 1.13 1,75 1.97 2,00 e Y467

¢
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Table A-L0a

Paid Lador Share of Cross.Value Added, .

by Industry end Fim Size, 1963-67

- Industry end Fira Size 1963 - L9ss 1,968 1.966 1.967
‘20 Food : . . .
5-24 0.26 0.2¢ 0.25 0.20 0.22
25-59 . 027 0.25 - 0.25 0.23 0.2
TO108-199 - 0.26 0.27 0.28 . 0.8 0.23
4 200 y més 0.27 0.29 To0.29 0.30 0.36
2} Beverages ] .
T s 0.33 0.3 0.32 0.3 .29
25-99 0.23 0.19 0.26 0.0 0.23
100-159 0.14 017 - o.N 0.16 0.12
200 y més 0.23 0. 0.22 0.24 0.24 -
’ 22 Todacco . ..
. 524 - 0.3 C0a7 0.22 0.32 0.24
25-99 0.24 0.3 - 0.22 0.35° 0.79
100-157 . : 0.10 0,09 0.10 0.12 0.13
200y més 0.14 0.12 0. 0.13 0.12
E . 23 TPextiles ) A . - .

: ) C T s 0.28 0.35 0.27 0.3 0.33
S . : o 25-99 © 043 0.41 . 0.33 0.44 0.48
I e TN - 0o - 0.4 0.39 0.43 0.40

T Ll L o 200y més, . 0.39 0.44 0.43 0.45 0.47

: : : . 2% Clothing . : .. .
: : _ =t 5-24 ©0.44 0.4 . 0.4 0.42 0.39
i 25-99 0.47 0.46 0.39 0.38 0.42
) : ' 100-159 .- 053 - 0.58 0.45 0.45 0.37
ie 200y més - 0.40. - 0.4 0.41 0.36 © 0.4

) e 25 Wood Products excluding Fumniture :

: : 5-24 ' ©0.45 0.45 ©0.45 0.43 - 0.44
25-99 0.51 0.53 0.45 | 0.42 0.4
100-199 0.59 0.59 0.57 0.52 0.51
200 y més _ . 0.4 0.43 0.38 0.40 0.45

26 Yooden Furniture . ) o ) '
I §-24 0.51 0.4 0.45 .51 0.51

25.59 , 10.56 0.57 0.45 0,56 0.60
100-199 0. 47 0.37 0.4 0.44 0.47
2Dy mis 0.44 0. 45 0.39 0.43 0.70
21 Paper end Products
. ) . . 5-24 : 0.43 0.42 0.42 0.34 0.35
. o 25-99 0.39 0.38 0.31 0.26 0.30
100-159 0.39 0.37 . 0.33 0.33 c.&
200 y més 0.25 0.27 0.4 0.33 0.4
N ‘28 Printing ) )
2 - R R X7\ ©0.54° 0.53 0.53 ©0.52 0.4
; , . 25-99 _ 0.47 0.53 0.51 0.50 0.45
, . _100-199 0.49 0.50 oSt 0.55 0.55
200y mis 0.45 " 0.44 0.42 0.28 0.42
29 lecath vnd P < .
7 Teather end Preducts Y 0.39 0.0 0.41 0.38
5-99 . 0.38 0.44 0.39 0.40 0.4}
109-199 0.50 0.42 9.%7 0.29 0.35.

20y ri 0.23 0.34 .30 . 0.31 0.35




; ;" . . Table A-10a {continued) o
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i " -
Industry end Firm Size 1.963 1968 1.965 1.9 1.961
| . . .
i 30 hubber end Products .
! 5-24 0.4 0.45 0.46 0.4 0.57
R o _ , 2599 0.49. 0.44 0.37 0.4 0.51
i e 100199 - ‘ - : - - 0.27
: 200 y més B X © 0.4 - 0.4l 0.45 0.43
]
: ] 31 Cheateals )
i _ S - 524 S 024 .. 0.2 0.25 0.26 0.2
: 2599 0.28 0.28 0.25 0.24 - 0.25
} 100199 0.22 0.28 0.27 0.24 0.2
; 200y mis 0.29 0.29 0.3 0.28 “0.34
32 Products of Petrolem ' '
! ' 5-24 0.09 ©o0a2 0.11 0.18 0.18
25-99 . .0.25 0.23 0.25 0.20 0.29
; . 100-199 e 0.12 0.19 0.22. oN
- ! , 200 y més 0.2 0.27 0.3 0.22 0.15
. i -, .- . .
i . 33 Products of Ncazetailic S
A DT s24 - T 047 0.47 047" 0.44 0.45
! 25-59 0.45 0.42 0.4 . 0.4 0.47
! 100-)99 | 0.36 0.43 0.49 . 0.4 0.52
i T 200 y més 0.45 - 0.49 0.45 . 0.43 0.4
’l . 3% Bese Metals . ' :
L 5-34 . 0.34 0.3 0.0 030 0.33
PO , 25-99 : 0.34 0.3 0.3 0.43 0.22
I : : 100-199 .07 e . . 025 0.20 0.23
200 y més L. et U020 . T 0.5 C 0,40 0.35
K ”'. . . .35 ¥etal Products ) } . . .
: . excluding Machinex_—y .
R ' } 5-24 0.4 0.45 o0k 0.44 0.47
- ° . T - 2599 <045 T 0.4 .04 0.41 0.45
- . 100-199 0.45 0.4 0.4 0.37 0.35
200 y més 0.4 .45 - 0.44 0.45 0.50
‘36 Konclectrical Machinery ) ..
. . 5-24 . 0.39 0.3 0.4 0.44 0.41
. . ' . 2599 0.53° 0.5 0.2 0.54 0.53
T 100199 . 0.62 - 04 .0 Q.82 - 0.42 0.68
L o 200y més © .7 oes2 037 - 0.4 . - 051 0.54
. 37 Klectrical Machirery :
) C 5-24 0.45 - e.45 © 0,47 0.39 0.42
' 25-99 0.37 0.35 0.39 0.29 0.32
100-199 : 0.37 0.32 0.3 0.40 0.3!
200 y mas 0.3t 0.33 0.34 . 033 - 0.4
38 Trencport Equipzent _ :
5-24 0.49 0.50 0.5  0.50 0.43
- : 25-99 0.5 . 0.64 0.5 0.55 0.5
: . = 100-199 0.58 0.55 0.4 0.70 0.55
: 200 y més 0.7 0.70 0.89 1.03 0.58
il . .
) o i : 3% Kiscellaneous : e R
. : XY , 0.4 0.45 L& 0.40 0.3
: _ ‘ 25-99 - 0.0 0.34 * 0.34 0.31 0.34
s 100199 0.32 0.3 0.28 0.32 0.3
' 20 veds '0.33 ) 0.33 0.31 0.4 0 49

Bource: DANE, Foletin Menszusl de Estedistice, 22k, Marzo, 1970,
PP. 153-55
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Table A=12

Average Firm Size (# of workers) in the lfanufacturing Plants
of Different Sized Citiles

Averaze Plant Size City Size (tﬁousands of

City Actual Weighted _ inhabitants)
Bogota, D.E.-Soacha 29 56 ' 1.935
Medellin-Itagui-Bello-
- Envigado o 47 ' 87 ‘ 1.034
Cali-Yunbo : 35 : 61 730
- Barranquilla 39 ' 58 536
- Bucaramanga - 13 _ 19 , 243
Pereira-5anta Rosa 28 72 , 199
Manizales B 26 : 61 : 214
Cartagena 27 B 42 . . 242
Palmira 23 . 24 118
- Barrancabermeja ' 22 . ) 41 ' , 68
. Sogamoso-iNobsa . 43 ' 17 ' 40
. Cucuta : ‘ 11 6 . o - 165
Ibague - . 12 ' 14 : - 142
Armenia ' 14 : 8 141
Buga : 12 : 12 : 73
Santa Marta : 22 : a 22 : ‘ 102
- Girardot 13 : .13 - ' 73
San Gil 13 : 15 » 20
Pastoc _ 11 19 ' 89
Neiva : 8 12 _ 86
Tunja . L. 12 _ 14 ‘ 44
Popayan , 11 14 . : - 64
Buenaventura o . 17 . - 16 .78
Cartago -7 ' 5 61
Tulua 11 L 7 ' 63
Duitama : o 11 - 29 ‘ 40
. Villavicencio : 8 . ' 8 53
Monteria . 9 7 83
Valledupar ' SRR 16 14 56
Pamplona - T 6 4 27
Sincelejo 6 3 49
Socorro 5 2 14
Riohacha 5 9 13
Quibdo 2 6 23

1 ; . - -
Veighted average of ths average firm size by industry, where weights are the rei-
ative share of each industry in naticnal output.

Source: Rodrigo Manrique,"lLocalizacion Industrial y Proceso de Urbanizacion -en
Colombia," in DALE, Boletin ‘ensual de Estadistica, #224, March, 1970,
p. xvi,
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TABLE A-14

A. Comypesition of Menrufecturing Output Allocation aniong Different Sectors by Lerge and Small Enterprises

I - L}
Azr, , Nining | Manuvfastering Secvice | Total of Final densand Total
Forestry, _ industzry |  cne '
Fiskery | Smail Big Total dogenous | Demestic Expors,
’ sectors ote.

Small - . 3.1 02 213 9.2 305 214 55.1 335 ;114 100.0
B 22 0.2 26.7 20.5 57.2 148 74.5 209 4.5 i00.0
Total ) 2.6 0.2 23.9 19.5 434 18.3 64.5 27.3 82 | 100.0

B. Composition of Manufacturing Innut Allocation armerg Diferent Sectors by Large ard Snall £nterprises

Agr., Mining Manufacturing Service ! Total of iscrep- | Value- Total
Fores:ry, ~| industry en- ancics added
. Fishery Smail Biz Total | . dogenous :
sectors
Smalt . 12.3 0.6 21.8 26.2 43.0 12.0 72.9 0.6 26.5 100.0
RBig 9.5 1.6 10.0 319 41.9 15.1 68.1 7.9 240 1€0.0
Total 10.8 1.1 16.0 1289 44.9 13.5 70.3 44 25.3 100.0

Note: The pereenta 5os are compuied by including the amouat of impozts in the total.

» > 1.
Source: Hoselitz, cp. cit., p. 73. Note that t!}e figures refer to 195‘
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Sources and ‘lethodology S - .

.The information cores from Planeacion's study of small and mediun industry

, ‘
(op. cit,), Danes industrial survey inforration (presented in Industria Yanu=

factuera MNacional 1968) and inforration from the Revista de 1a Superintendencia

de Sociedades Anonirmas. Dane's inforration were used to plot a series of points

(the dots) correspending to different firm size categories, and showing fhd

. average worker/firm and horsepower/firm ratios for selected firm sizes, The
larpest size category, with an average of almost 500 workers, had average
{nstalled capacity of a little over 2,500 hersepower. ¥hile the series of

points referrring to the smaller size caterories wasvsomewhat curvelinear

(with hofsepowe?/workers pradually increasing Qith firm size) tHe undashed

arrov markéd "s" reflects the fairly constant horsepower /worker rétio for firrs
up to 50 or rore workers. The slove of the undashed line L refers to the largest
siie category; thus the differenée between the slnpeg of these two lines reflects
the proportionate difference between the largest size categorv's horsepower/worker
ratio and that of a group of the smaller size cnéegoriés.

The inforration on assets is probably léss trustworth (though perhaps not as
frequently misstated as some- the major difficulty is placing an econOmié inter-
pretation on it ) and the comnarison between largc.and small is complicated by the
fact of diffcrent sources. The scale on the vertical aﬁis for total assets

(in 1969 pesos) was chosen so that the fairlv tvpical asset/worker ratio found

in the PMlaneacion studv of recipients. of credit from the Caia Aeraria, TFondo

Finsnciero Industrial and the Correracion Finaneciera Fooular would be connected

with the origin by a slope of the same ray as that for the horsepower/worker

-

ratio of the srall fires just discussed, (Total asset/firm and worker/firm coor=

dinates are shown by the tyjenglar proints,) M1y one obhservation is shovm for
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the sna}ler firrs. An estimate wvas made of the total assets/worker ratio
for a subset of all larpe firrs for which inforration was available in the

Socié&dnn Anoniras, The estirate is apnroxirate since the last vear for which

we have evideace on tétal assets of the Sociedades 13 1967 and the last yeaf on
vhich an estimate of worlers was availahle was 1968, Past trends were nrojec;cd
to 1969; it is unlikely that this extranolation would lead to anv serious error.
A éomparison of the slomes of the slashed arrowvs marked S and L shéws how di%fercnt
the asset/worker ratio is for this éet of large firns comrared to the small 6nes.
Since the average firm size for the Sociedades Anonomas is rmuch smaller (a
little over 200) than the average firm size of the largest size c;tegory for which
the horsepover and worker fizures aré presented, and since both relationshipé are
presumably curvilinear, one miéht argue that the total asset/hors;power ratio
rises bv a good deal more than 100 percentlﬁoving from firﬁ# of twentvy or less.
workers to cnes of sav 400 or 370, A number of complications must be allowed for,
however., First of all, Soéiedades Anonim as are known to have higher horsepoer/
 worker. ratios for a given firm size than do other firms; therefore it is plausi-
ble to assure that thev also have hiﬂhei total'asset/workér ratibs. thile abéut
tuo-thirds of the 250 odd firms appearing in the "lérge" firm observation on horse~
porer/worker are Sociedades Anoniras, and therefore the fipure could not be |
draraticallv different for Socicdades Anonirecas onlv, it is true that if the ratio
.total asset/horsernocairer is the sarme at each firm size for Sociedades Anoniras and
for others, then thé "larce'. ohservaticn on "total assets/verkers" would have

been 16-17 rercent less if the Sociedades Anonimas had had the sare horsencver/

vorker ratiecs as other firma—fairlv sipnificant. Converselv, if one vere to con-

sider onlv the Sociedades Anonimas in Dane's largest size cateporv, the horserover/

vorker ohservation ueuld he increased bv onlvy 9 nercent-nnt verv irrortant, Furth-
rore, in the unrer stze corerorv, at least in 1966 vhere firures are availahle,

averare size of Socfedad Anoniras is ruch larper (574 worlers) than for other firms

(335) or for all firra (407). There would scem to he little suepestion, thercfore,
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that the ﬁocicdadesvhhonihas trould hﬁve, at a siven firm,sizé, a‘hirhcr horée-
pbwer/wnrkcr ratio in thé u6per %iZtuvrour; (The evidence 1s auite strong that
such as difference exists at the lower size proﬁps.) One other difficulty
is that since in the DaneAstatisEice the unper cétévorv'is defined in terrs
of number of workers, this ténds'to give it a lower horsepower/la~or ratio than
it would have if defined in terms of capital, total factors used, or whatgver

other indicator. It scens unlikelv -that in an onen-ended caterory with a wide

range, that this factor should be too important.

-~
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Appendix B: Total Capital vs. Physical Capital

Besides feéiﬁiﬁﬁésfﬁent, a plant's (firms's) capital stock consists also of
working capital. Large firms particularly tend to have sizeable amounts ot

working capital tied up in accounts payable, cash, etc.; for the Sociedades
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Anonimas in the manufaéturing‘sectof in 1964 the three categories cash + short
term credizs, inventories, and fixed capital were all about equal (according to
the official figures), aithough the fixed capital would probably be the largest

after allowance for inflation.l To a considerable extent the "accounts payéble".'

of large firms (like maay of the Sociedades Anonimas) constitute credit extended .
to other presumably smaller firms with less easy access to the institutional -
credit chamnels. In general short ferm“ﬁféq;gs’of the Sociedades are quite close
in amount to short ferm debts.(fo banks, foreign suppliers, etc.). Whether some
or all of this working capital should be treated as part of a firm's capital

stock for purposes pf evaiuatiag its total factor productivity raises somé theore-
tical questions. If, as seems probable, working capital/total capital is higher.
for large than for small ones, its exclusién in factor productivity calculations

leads to a certain bias against the small units.2

1Which is not taken into account in the official figures in such a way as to
provide a measure of current valiue.

2In a world of perfect factor and product markets, the issues raised are not
particularly complicated, and the way they should be handled is fairly clear. (Of
course with all jarketsperfect the object of the exercise gfikecamparing -total '
productivity for different setc of firms loses meaning.) Two types of compari-
sons across producing units are possible. One focuses on the productivity of
"factors used" by the producing unit; in this case a Firm which receives credit
from another one has that amount included in its "capital''--this capital not
being a factor input tc the firm advancing the credit. Outputs are measured by
the usual ‘'value added." The alternative approach, focusing on "factors owned"
involves deducting from tha cebtor firm's value added the interest it must pay on
this capital, and not inciuding that capital in the denominator; the reverse would
be done for the creditor. Since it is not normally possible to sort out interest
payments (if any), the latter procedure would not be practical in any case, so the
"factors used" approach woulid seem the only possible one; in it cash but not accounts
receivable would be treated as part of a firm's capital. :

This approach involveus a bias, however, since the lending firm is normally
repaid in the form of a lower purchase price (or higher sales price) than would
otherwise be the case. 7Thus the fact that the debtor firm does not own an amount
of capital equal to real capital used (fixed + invento.ies plus cash) does affect
the estimate of its value addad, by leading =0 a lower sales price than would other-
wise be the case: the opoosite is true for the larger firm. In other words, it is
clear that the availabflivy of ccpital to use in the form of accounts receivable
- does have an impact on z firm's vecorded Youtput/nther forms of capital” ratio.
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The little empirical evidence évailable here suggests that the total assets/
physical capital ratio rises with firm size (measuréd by number of workers).1
If physical capital/horsepower increases with size, and total assets/physical
capital increases, clearly total assets/horsepower inc;reases.2 There is some more
direct support for this proposition, adduced by comparisoms of the horsepower/
worker and the total assets/worker ratios to size; the latter ratio rises more
fapidly than the former. Though the information used to arrive at this con-
clusion comes from a variety of sources, the incomparabilities and/or errors
would have to be substantial for it to be negated; as they étand, the data sug-
gest that the total assets/horsepower ratio may be twice as high or more for
large firms (of 200 workers or more) than for small ones, of say less than 20
or perhaps less than 50 workers. (See Diagram A-1.)

Although there is substantial evidence of positive relation between the
total asset/horsepower ratio and firm size, the fact that large firms appear to

have a higher share of their assets in the form of accounts receivable.

1Only for the Socisdadaes Anonimas (whose special characteristics make
them a rather unrepresentative sample) is evidence available on this ratio.
Table A-9 indicates, in general, a positive relationship between the ratio
"fixed capital plus inventories/total assets' and the level of assets per ,
firm. Since the observations are, once again, averages for all the Sociedades
Anonimas in a given 2 or 3 digit sector, the usual "failure to normalize' prob-
lems are present, i.e., it may be that different industries imply different op-
timal ratios of the variable in question as well as different average size firms.
Abstracting from this prcblem, the ratios would suggest that over the range of
perhaps 50-600 workers, the ratio might decrease by 20-40 percent.

Note that such aconomic variables as labor productivity, the capital/labor
ratio, and others tend to vary less by plant size for Sociedades Anonimas than
they do for other plantz. This might suggest that the calculation just cited
underestimates the variation of the ratio in question over firm sizes in the
universe of firms.

2There is an asymmetry in the information available on these two ratios,
that for the first relating to firm size (as the Socledades are firms, not plants)
and the second, as explained earlier, to plant size. It seems unlikely that any
- conclusions drawn here are the result of this asymmetry, though it would be ad-
vantageous, of cours:, to have the data in common terms.
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Appendix ' C: Value Added/Capital and Firm (Plaut) Size with Other Definitions of
Firm (Plant) Size '

While itAis generally recognized that for many purposes the use of "number
of workers" to measure a fimm's size is not the.appropriate one, other measures
are difficult to implement for reasons of data availability. Although it is
not possible, for Colombia, to go through any real analysis with alternative
ﬁeasures, it is worth clarifying to some extent how results might differ if that
were possible. For many policy purposes (e.g., with respect to credit policy
toward a firm planning to expand its capiﬁal) capital stock is likely to be the
more relevant indicator of size; for many other questions some concept like
"total factors used” would be optihal.l In the absence of actual information
on the relationship among tbtal inputs, the capital/labor ratio and total
factor productivity, nc firm predictions can be made as to lLiow the relation-
ship Sétween, for example, output/capital and size of firm will change when
capital replaces labor as a measure of firm size. But it is worthwhile noting
that if there were no relation between firm size measured by total inputs and
either capital/labor or total factor productivity, then one would expect output/
capital to rise less rapidly {(fall more rapidly) with firm size where firm size

is defined in terms of capital than where it is defined in terms of labor.2

1Statistical offices could easily classify firms by amount of output and
this would be in some cases more closely related to total factors used, but it
.would make it impossible to analyze in arn unbiased fashion questions like the
relationship between total factors used and total productivity.

2Where firm size is defined by number of workers, 'small” firms include
both ones with small amounts of both factors and ones with small amounts of
labor but substantial amounts of capital; the Inclusion of the latter firms
ghould imply a lower output/capital ratio than would obtain for the firms small
in terms of both inputs. Firms with many workers include firms with a large
~amount of both factors and firms with only a moderate amount of capital but a
high labor/capital ratio: the inclusion of the latter group implies a higher
output/capital ratio than would obtaii. {or jusc the firms with high amounts of
both factors. How different the output/capital-firm size relation would be



"Footnote 2 of Appendix C concinued

for these two definitiouns of firm size would depend on the disversion of the.
capital/labor ratio for firms of given “total inputs.” If for any given size _
(defined by total factor inputs with fixed factor prices) firms were normally
distributed around a given capital/labor retio (a plausible expectation if the
production function were homogeneous and factor market imperfections. faced by
firms were not related to their size) the difference would depend only on the
standard deviation of that normal distribution (assuming that either (a) all
firms are at the same level of technical efficiency [i.e., the output of each
one is that predicted by a single isoquant map or production function] or (b) .
there is no relationship between total factor productivity and capital labor
ratio). <

A third (and frequently the most relevant) output/capital-firm size rela-
tionship would appear if size were defined by "total inputs.” We refer to this
as the "true" relationship. ' ' o B

We know, in fact, that the capital/labor ratio is an increasing function
~ of total factor inputs. (Whether this is due to a nonhomogeneity in the produc--
. tion function ot to problems in factor markets is not relevant here.) This
tends to imply that the use of labor as a measure of size will zenerate a
greater upward bias to the output/capital-firm size relation than in the bench~- -~
mark case just referred to. (Firms of a given total input size normally dis- -
tributed around a given X/L ratio and having no relation between technical ef=- -
ficiency and K/L.) Consider the relationship tetween L/K for firms recorded
as being in the highest size class (i.e., L above a certain level) to L/K for
firms actually in the highest class (defined by total factor inputs), and the
corresponding comparison for the lower size class; the percent difference between
. these two ratios is greater in the present case than in the preceding one. Thu
the use of L as a measure of size gives a more biased picture (relative to the -
true measure) here than in the previous case. Conversely, however, if capital -
is used as a measure of size, then the top size category will have a K/L ratio
above that of the top size category measured by total inputs by a smaller pro-
portion than in the benchmark case, i.e., the bias will be less than in-the
benchmark case. Whether che total difference between the output/capital-fimm
size relationship found using the two different size measures would be greater
here than in the benchmark case is not clear. If it is assumed that the non-
conical (i.e., not forminz a sort of cone when each labor and capital coordinate
is plotted on a graph) distribution of firms by amounts of labor and capital is
due to a nonhomogeneous procuction function, and (perhaps in other cases as well)
one would probably not expect a normal distribution of firms along a given factor -
price ray. But nothing is very clear in this area.

In a more complete analysis it would be of interest to discuss the expected
distribution of capitai/labor combinations. It would also be useful to ascertain
the typical "growth co equilibrium" paths of Jirms, since there may be more to :
learn from firms which are at least in some sort of equilibrium. But this is
empirically impossible too.




