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SEIECTION OF TECHNIQUZS AND MANPOWER ABSORPTION

1. Int¥oduction

The purpdée'of-this document is to examine some'broblems cdnnectgd.
with the selection of techniques and production equipment in Latin American
industry, particularly in relation to an investment policy designed to
maximize manpower abscorption. After a general review of the sub ject,
the problem of choosing the most suitable productioh'technique for the
Brazilian textile industry is analysed on the basis of empirical data from

recent ECLA studies.2 A description and analysis of “some situations that
are assumed to be typical of Latin imerica may be helpful when the questien

of selecting techniques arises during the preparation of industrial develop-
ment programmes, ,
2. Technology and factor productivity

An investment policy has three aspe¢ts: (a) determination of the
total amount of investment, i.e. the proportion of national income to be
invested;- (b) “distribution of total investment among the different sectors
of activity and among specific incustries; and (¢) a technical formula for
the combination of productive factors that must be the outcome of investment
in the enterprises operating in each sector. ™ - ‘ '

As a complement to the third aspect,aéh’anélysis should be made of the
efficiency with which enterprises apply the technical Formulas or nominal
combinations of productive factors that correspond to each sector.

1/ This account reproduces, with a few:'slight modifications, part of the
document unos_comentarios sobre 1 elatd a_la
roductividad en la industria latinoamericana presented by ECLA at the
5CI Technical Meeting of Expérts on Munagement Development and
Productivity in Latin America, held at Santiago in October 1962,

2/ A_industria do Brasil: pesquisa sobre as condigoes de operagao nos
rawos de fiagao e tecelagem (E/CN.12/623) and The Programming of
Traditional Industries: Outline of a Methodology for vhe lexuile

Inahsfry tsT?WCLA7COYF ll/L 2l)hA_.

/Once the
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Once the over-all volume of investment has been decided upon, the
question of the efficiency with which productive resources are used should
be tackled at two levels, i.e. that of the national economy and that of
individual enterprises, In the case of the former, the level of factor
productivity -achieved is directly dependent on the way in which the fields
for new irvestment have been chosen.

As far as enterprises are concerned, the problem is twofold, compri.siug,
on the one hénd, the selection of techniques and equipment, and, on the
other, the promotlon cf capital and labour productivity, A pollcy must be
worked out for both factors that would be suitable for the stage actually .
reached by Iatin American Industrial development,‘and give due importance
to programmlng. - ', .

The technical knowledge and forecastlng ablllty needed to aetermlne
the best productive combinations transcend the possibilities of a large
number of Latin American entreﬁfénéufs. Because of thié‘and various other
adverse factors {such as the misleading picture of market conditions
frequently given by relative factor prices}, productive combinations are apt
to exist that use factors at lower levels of productivity than those actually
attainable given the resources available in the economy,’

These deficiencies in the teehnical know-how of enterprises become
even more marked when technological chunges have to be made in response to
the demands of accelerated industrial developwent, The Brazilian machine-
tocls industry is a case in p01nt. Accordlng to the concluslons reached _‘
by an ECLA study,g/ the only way- in which the 1ndustry can hold the market
position it has gained, for the next ten years, is to introduce modern
techniques on a scale that is obv1ously far “beyond the pOSSlbllltleS offered
by its normal evolution, in other words golely on the basis of entrepreneur-
ial ability, ' ' ' | '

3/ The machine—tobls industry in Brazil: background material for the
programuing of its development (E/CN.12/633).

(a) The problem
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(a2) The problem of capltal 1nten51ty : L
The 1mportance of capltal 1ntens1ty for 1ndustrlal development 4is due
to the fact that, as is 1ncrea31ngly acknowledged ‘the establishment of a
clearly defined pattern for economic development entalls an equally cleer~
cut choice of techniques, This problem has two aspects: o
(i) Choice of sectors Tor investment in accordance with their capital
intensity (e.g. the textile industry versus the metal-transforming C

industries); and
(ii) Selectlon of the production techniques to ‘be used by enterprises

once the sectors have been chosen, depending on whether production functions
in these particular sectors are such as to offer a choice of sevefal
techniques characterized by very different capital intensities (e.gs hand,
mechanical, automatic or shuttleless looms in weaving mills). o
The fundamental problem for industrial development in Latin Amerige_
at the present time is the shortage of capital, which has become even.ﬁere
acute with the sharp rise in population-growth.éy At first glance, thie“
is an argument for channelling investment towards the industries that use“:
less capital than labour per unit of output and for the adoption of less

capital-intensive methods of production by enterprises.

4/ Problems of definition do not come within the scope of this paper. It
should be pointed out, however, that an abundance of labour and :
snortage of capital mean: (i) as regards labour, that there is a
econstant margin of unemployed or underemployment in the economy; in-
other words, that the marginal’ productivity of employed persons .is nil
or virtually so, and the social opportunity cost very low; and (11) as
regards capltal that its marginal productlvity is usually hlgh,

common with 'its oppoertunity cost,

5/ This question, viewed from the standpoxnt of an underdeveloped economy,
has interested ECLA from.the:very beginning., It was dealt with
specifically in chapter III of the study Theoretical and Practical
Problems of FEconomi¢ Growth (E/CN.12/221), published in 1961, . Among
more recent works of a theoretical neture, mention should be made of
A.Ka Sen, Choice of Technigues (an aspect of the theory of- planned -
economic development), Oxford, Blackwell, 19.J. The United Nations
Department of Economic:and bociei Affalrs ‘hd% 'also mide -an exten51ve-~-*"
study of the subject, and has published several articles on it in

its periodical Industrialization and Productivity.

/The preference
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The preference forrindustries or techniques that use more labour than
capital is based on the general criterion of the social marginal
productivity of the resource in shortest supply, whereby priority should
be given to investment that brings abouﬁ the greatest ﬁet increase in out-
put as the result of a marginal increment in a scarce factor. As capital
is hérd to obtain in Latin America and its rate of return is declining,
investment should be directed towards those uses that require the smallest
amount of capital per unit of output.

Nevertheless,'fhe techniques at the disposal of the less advanced
countries often entail a high capital intensity. What is more, the new
procedures that are being ih#ehﬁed every day by the enterprises and
technological research institutions in the more advanced countries are
continually raising the proportion of capital in the relevant productive
combinations, - |

The problem_fér.new countries is their inability to develop at the
same pace as the industrialized part of the world. At the time when
the developed countries were evolving industrially, this problem did not
exist, Their industrial development knew nothing of lmport substitution
or of the transfer of production techniques devised in different economic
conditions in other regions, Hence the capitel intensity azdopted for
their production processes was the logical and proper culmination of
their ealier line of development.

The particular characteristics of Latin American countries in this
respect have been extensively analysed by ECLA. "As a result of technical
progress, the optimum density of capital per géinfully employed'persgn_
has tended to rise continuously in the great industrial countries. 'Thus,
a2 constant increase in productivity has'been‘achieved‘which, by raising
per capita income and exponding the margin of savings, has facilitated
the introduction of new technical methods, thus increasing further the
density of capital, the process being repeated-successivekyﬂ

&/ Theoretical and Practical Problems of Fconomic Growth (L/CN 12/221),
1951, p. 46.

/The application
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The appllcatlon of this’ process in the developlng countrles has
given rise to the.problem that concerns us here, "This process has
different aSpects in the under—developed countries. Technical 1mprovements
do not appear gradually, as they did throughout the :course of ‘development.:
of the great centres, nor do they ‘evelve throubh the successive stages of
evolution as dld thelr capital goods.‘ In carnylng out . thelr 1nvestment )
programmes, these countries find that they must 1mport the ' same equlpment
as is used in countries which have developed over-a long perlod. Thus, ..
equipment, whlch represents a high den51ty of capital périBainfully employed

person and Wthh is compatible with the hlgh level of peér capita income .. -:::x

in the 1ndustr1al ‘centres, i equally available to the underﬁdeveloped
countries, in whlch per caglta lncome and therefore. the tapacity to save,
are ev1dent1y lower.. In other words, it is theoretically possible for the
Latin Ameriéeﬁnéountrles considering their relative scarcity of capital and
abundance of human labour tc have a den31ty of capital lower than that
of the more advanced countries, but in view of the nature of the technical
process, and its irreversible character, the under-developed countries have
a very limited possibility of attaining 1n fact their optimum density
of capltalm2/ ’

Because of the technologically dependent state of the Latina Amerlcan
economies the range of possibilities open to them is rather narrow. On’
the one hand they can resort to more antiquated equipment which, because
it corresponds to a stage of technology anmd capital intensity that has
aiready been transcendeé An the industrial eountries, is less automatic
and therefore allows a larger amount of labour to be absorbed per unlt
of output. But 25 equipment of .this kind.is usually second-hand 1t is.
especially complex and hazardous 'té chocse., Moreover, its use would be
Justified only if the techniquee'if represented were a match for the most
modern techniques in efficiency. - Thls 1s particularly important. The _
whole economic problem of chooslng among alternatlve techniques is p01ntless B
unless the techniques are equally effective when applled t0 the same
production function, ‘If one techniqgue absorbs less capital per unit
of output it may be because it corresponds to a production function that is
less efficacious than the first (i.e. that would be on the right of the first

in a system of co-ordinated axes).

7/ Theoretical and Practical Problems of Economic Growth, op. cit, pp. 46-47.
/On the
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On the other hand, new procedures, techniques and egquipment to
reduce the input of capital per unit of output could be devised by
means of technological reésearch in the less advanced countries that
would be properly geared fo the ecbnomic conditions prevailing thereaﬁj

The consequences for Latin American industrial-development of the
regions's almost complete dependence in technologidal matters are indicated
in the conclusions which were reached by the recent ECLA study on the
Brazilian textile industry after its analysis of the problem of replacing
obsolete manufacturing equipment.

With due allowarnce for partial reassimilation by the industry itself
35 a result_ofxﬁarket expansion, it was calculated that labour displacement,
2t the conclusion of a re-equipment programme involving the applicatidn
of certain techniques giving capital the lowest possible intensity, would
be about 40 per cent of existing employment. Although this is inevitable
to some extent, it is ﬁndbﬁbtedly a drawback in any re—equipment programme
for the spinning and weaving industry, where the result of inadequate
cperating conditions is pfecisely a big labour surplus, But it is
really the specizl charaéteristics of the textile industry that afé at
the root of the matter. In fact the difference between obsolete (i.e. old
and technically out of date) and completely modern equipment is not
simply a question of higher hourly output with the latter but also of
considerably smaller manpower requirements, For instance, in the cotton
branch, the difference between a mechanical and an automatic locmg/ in
terms of picks per minute is not more than 35 per cent (from 144 to 190

picks), whereas the respective machine workload for the two kinds increases

8/ The pevival of interest in technological research in Latin America
is partly attributable to the shortage of capital. ECLA plans to
analyse practical methods of prometing applied technologieal research
for menufacturing industry, including the use of international
assistance, and to suggest ways and means for technical institutions
in the region to co-operate in the planning and execution of their
work,

9/ Both operating with optimum efficiency (80 per cent for the former
and 95 per cent for the latter).

/by 556 per
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by 556 per unit (from 6 to-40 looms per weaver), ‘this reduces thé 1abour
required by 65 per cent (from 7 to 2.5 operatives per 20 looms). In ‘
other words, the. trend of téxtile technology is to economize on labour
rather than on capital; in this, it is reflecting requirements -in ;he'
more developed countries, whére there is a relative aburidance of cépiﬁal
and shortage of manpower, C | - 
Studies of spinning equipment design have beén made in India with
a view to improving the traditional spinning wheels worked by hand
without any appreciablé rise in costs, But, the eqiipment used there is
so rudimentary. that it is patently unsuitable- for Latin American’ conditions,
and even in India it is being doubted whether they are economic to
operate.;g/ ‘ ' -
(b) Some reservations and limitations
In the brief preceding analysis it was pointed out that in questlons

of investment selection preference is given as & matter of pr1n01ple to i
industries that use relatively little capital, But the practical |
appllcatlon of this principle is hedged around by exceptions and: llmltatlons.
In actual fact, it is only.of decisive importance when applied not so” e
much to the channelling of.investment for new industries as to the
adoption of a.substitution policy. for antiquated equipment in existing
industries, As this problem.is e¢érmected with the selection of techniques, o
procedures and equipment within:enterprises it will be dealt with‘iﬁ the S
following chapter, MNoreover, it is at the level of enterprises that the
optiml combination of capital and manpower becomes one of the salient
problems. . . . L ‘ SRR

There are flve main limjtations to wldespnead application of the
prineiple of preference for labour-intensive industries in latin American:-
industrial development, ,

In the flrst place, freedom of choicg is limited by.the amount. of’
natural resources available, For 1nstance, hlghly cap1tal~1ﬁten$1ve:
metallurgical 1ndustr1es have t6 be established 1n some countrles o’ ,_:.j.;

exploit certain rich mineral deposits,

10/ See A. K. Sen, Choice of Techniques, op. cit., Appendix D "The imbar
Charkha as a technique of cotton spinning."

/Secondly, national

oo
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Secondly, nationel import substitution policy often entails the
local manufacture of products that are slower to assimilate technological
advances so that the country can continue to receive technical innovations
through the medium of its rémaining imports in the form of products that
are quicker in developing. Because of this the development of steel
production might, for instance, be pushed to the detriment of the metal~
transforming industries, although these may use proportionately less
capital and more labour,

Thirdly, the bulk of investment decisions are not really taken in
isclation but are the outcome of the earlier evolution of other sectors,
Given the dense web of inter-industrial relations in modern industrial
development, such considerations as the creation of external econonies,
the promotion of industrial complexes and the development of the production
of raw materials needed by established industries manufacturing final
goods, etc, will rightly take pride of place in investment policy over the
question of the respective proportions of capital and labour.

Fourthly, it has been noted in various Latin American countries that,
in programming industrial developmént, only a relatively small propoftion
(about 20 per cent) of industrial investment is earmarked for new industries,
the major share (80 per cent) going to the natural growth of traditional
industries already established in the country;éé/ If the problem of
investment selection becomes simply a question of developing new industries,
its scope is reduced correspondingly. -

Lastly, it has been claimed that the goal of industrial programming
in g country with pleniy of manpower and little capital need not always -
be to economize on capital, When, for ékample, an attempt is made td

speed up the rate of capital accumulation by ploughing back profits,

11/ This seems to be generally borne out by ECLA‘s‘expérience in countries
such as Argentina, Bolivia, Colombia and Peru, See Metodologia
para la formulacidén de programas de desarroilo dée la 1ndustr1a

manufacturera (ST/ECLA/CONF.11/L.2).

/a highly
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a highly capital=-intensive technicue may give rise to a larger potéﬁtial
surplus of value added not intended for consumptlon than the' surplus’ thatf
would result from more 1nten31ve manpower absorptlon.——/ This wnuld of
course occur only if the nropen51ty to consumption were very high among
the labour force and very lewramonb 1ndustr1allsts and capltallsts.
This criterion was used in India, on one occa51on at least to ascertain-
the most suitable technological ;ormula from the economlc standp01nt
for equlppinu the textile industry there.la/

The foreno;ng observatlons should not be taken to mean that the
proportions in whlch capltal and labour are comblned have no bearlng o
investment selectlon in the Latin American countrles. Preference for
productlve combinations in which labour predomlnates still retains 1ts
validlty as a general criberion, Bui Lthe pOSSlbllltleS of adherlng to it

in practlce are restrlcted by the mrticular clrcumstances nentloned¢

3. _Selection of technlques and better entreprencurial utlllzatlon :

of the factors of productLon )

(a) Selectlon of technlques and eoulpment

The product~cap1tal ratio characterlstlcs of a given industrial sector
is not invariable but differs from one enterprlse to another within the
sector, according to the pérticular prodﬁétion teqhniéue‘(or'equipment)
used and the efficiency with which thetéﬁterprise combines the factqfs‘of
production, | o .

Hence, there are creat p0581bllltles at the entrepreneurlal level in
general for i‘ormulatlnrr a policy of product1V1ty and technlcal a551stance
delloeratly degizned to economlze on capital and to absorb manpower. Two
different sets of problems may be distinguised in this respect: (a} the
selection of technlques and equipment, and (b) the premotion of capltal

and labour product1v1ty.

12/ See World Economic’ Survev, Unlted Natlons Publlcatlon, Szles: No..
_1962 II o1, chapter Ie

13/ See AK. Sen,. Choice of Technlques, ODa. c1t., appendlx c “Technlque
for the cotton'weaving 1ndustry in. India%, pp.106~110. o

o [Indgpendeht action
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Independent action by the entrepreneur solely in the light of the
products and factors market is not enough in either case Lo ensure that
the productive resources of the economy will be applied at a high level
of productivity. The Latin American entrepreneur needs the backing of
a number of advisory and technical assistance services, which could be
profitably organized in the form of programmes for specific industrial
sectors, '

One of the salient characteristics of the present stage of industrial
development in Latin America is the relatively low absorption of manpower
owing to the new industries., This phenomenon undoubtedly has & number of
underlying factors and is only partly due to the unsatisfactory way in
which the private entrepreneur chooses his production techniques, For
instance, when a Government draws up industrial development programmes and
incentive policies, it prefers to concentrate the scanty amount of capital
available in major projects (steelmaking, basic chemical products, industrial
machinery) which by their very nature do not require a large labour force.
This line of action is determined by reasons of national prestige - the
need for self-assertion felt by peoples that are newly-cmancipated er |
are embarking upon a process of development - and economic reasons, i.e.
that it is easier to encourage'a small number of big enterprises than to
deal with a whole programme of small or medium~scale projects that would
be a drain on the very scarce supply of entrepreneurial skills, Moreover,
the highly capital-intensive nature of the capital goods industries, which
are gradually being drawn into the import substitution process, also limits
the range of choice open to the latin American entrepreneur, The same
effect is produced by the retarded state of the foodstuffs industries and
others dealing with agricultural raw materials, which are essentially
labour—intensive. Their backward state is due to the relative stagnation
of the agricultural sector observable to a greater or lesser extent in
nearly all the IatinVAmerican countries, and to the unequal distribution -
of personal income, - . _

The inability of the market price system to reflect the relative shortage
or abundance of the factors_of productioﬁ;'eépecially capital and labour, is
also conducive in Latin America to the adoption of production methods that
are unsuitable for the economy as a whole however convenient they may be

for the individual entrepreneur. For example, a certain proportioh of the

/labour force
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labour force in & particular countrv or area may:béiunemployed but,

owing to trade union: pressure or soéial iegislation” the wages rates . :
may not be much lower than those that would obtain- if. there were full
employment, . Because of its 1ocatlon, a forest may be unexploitable except as
a source of raw materials for pulp and paper. But, for various reasgns,
the timber may cost the same as in other areas where the forests have mpfq_
than one use,  In this and similar‘fields, the factor prices determined -
by the workings of the market are not a'reliable.guide for decisions on
productive investment {whether to produce or not,in what sectors and by
what methods), Uarket prices shoul& theréfore be adjusted by the
introduction of artificially calculated opportunity costs so that a
rational distribution of resources can be made. It is difficult, however,
to aﬁply this procedure in the case of individual enterprises,

Other factors re;ponsibie for the adoption of techniques making for
inadequate utilization of capital are more closely connécted with
entrepreneurial action. There is first, the use of capital—ihtensive methods
as a result of ihe more or less autometic transfer of techniques developed. .
or employed ihAthe ma jor industrial centres, In some cases, local
entrepreneurs, by ordering machinery on the basis of éatalogues or
incautiously taking the advice'§f salesmen for international machihery
manufacturers (this being still the principal source of industrial technical
assistance in Latin America), are adopting combinations of‘productive”:
factors that are incompatible with Latin Americqn'cohditipns., In other
casés it is the foreign entrepreneurs themselves who make mistakes. This
is of course understandable enough, since 1nnumerable obstacles beset,
the adaptation -of tradltlonal productlon technlqnes, orlglnatlng in
more industrialized countries accustomed to use capltal 1nten51vely; to .
the conditions prevailing in the Iatin American countries,-where the reléti;é
shortage of factors takes the opposite form. The foreign capital transferred
to ILatin America may bring in its train a technique, a tradition of
organization or even_a'routine that lead inexorably to the use of nighly
automatized production methods giving rise to industries with very little

/labour—absofption
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labour-absorption capacity;;é/

Secondly, there are the instances in which the very conditions of
the Iatin American countries compellthem to adapt an uneconomic method
of production, This happens when the less cépitalrintensive_methods
involve the employment of more highly skilled labour, as is often the
case in the metal—tranéforming irdustries. 3Since there is a great
shortage of skilled and semi-skilled labour in Latin America, and above
all in the metal-transforming industries, entrepreneurs usually take
the line of least resistance and adopt capital-intensive methods that

have no economic justification in principle.ié/

14/ A highly illustrative episode may be mentioned in this connexion,
In the ECLA study on operating conditions in the Brazilian spinning
and weaving industry, some of whose findings will be analysed later,
it was pointed out that it was economically inadvisable to re-
equip on a highly mechanized basis, Just before this study was to
be released, it was learned that a highly mechanized spinning mill
had begun to operate in Brazil, using the very methods that had
been condemned (because of the relative factor prices obtaining
in Brazil) in the conclusions of the report. In view of what seemed
to be a flagrant contradiction between theory and practice, it was
decided that a group of ECLA experis should expressly visit the
mill. They were able to prove on the grounds of specific data
that the mill's operating conditions were anti-economic even when
judged By the usual eriterion of profitability. It had been
established by a foreign firm with long experience in that branch in
its own country.

15/ The desire to establish new and complex industries without delay
also has the same result. Thus, when the motor wvehicle industry was
being installed in Brazil, the fact that the Government programmes of
incentives set 2 maximum tlmB-llmlt of five years {(and three years
for the manufacture of the engine block) inclined the assemblers
and manufacturers of parts and pieces to opt for highly mechanized
solutions in order to reduce skilled labour requirements to the
minimum and to facilitate the mass transfer from abroad of techniques
hitherto virtually unknown in Brazil.

/Thirdly, a
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Thlrdly, a2 number of difficulties make it jmpossible for manufacturlng
industry teo work more +than one shift a day; this is tantamount to
using a three times as mmch capital per unlt of output as under a three—
shift hypothe51s. Consequently, highly capltal—lnten51ve methods of
production are used, not always entirely dellberetely The difficulties‘
include labour's’ reluctance to work at nlght and the legal regulations
restrlctlng nlght work the scarcity of 1ntermed1ate and technlcal cadres .
and of certain’ klnds of specialized workers for the addltlonal shlfts, ‘and
the fact that many enterprlses are family concerns whlch makes it dlfflcult
for them to delegate authority because of the spllttlng upo of superv1sory
respon31b111t1es that this entails,  There are also the frequent 1mba1ances
in the composition of entrepreneurlal production capaclty (as a result
of haphazard development in the past or of sweeping changes in either the
production or procedures adopted). These zive rise ‘to bottlenecks in
capacity which can be remedied only by operating the different parﬁs of
the equipment for a différent numbex-of hours per day;'thué making it
impossible for three full shifts to be worked on a uniform basis in a
number of plants, lastly - and £hi§'may be a key factor in some Sectors
of industry - the regular operation of a whole plant with three or even
two full shifts is impracticable without perfect inEErnal'organizétion;
~ production programming, systematic machine maintenance and préventive
check=-ups, ete, ~ which is not often to be found in Iatin America.
(b) Better utilization of factors '

Once the technique to be employed by an enterprise-has been chosen,

a comprehensive decision still remains to be taken about 1t5'degree of -

capital utilization.

The -product—~capital ratic -can vary considerably from one entérprise
to the next, even though they use the'samé.technique,'according‘fo the
entrepreneurts-ability to exploit‘the factors of production.efficiently.
This fact opens up new possibilities rpr;a policy-Qf-pnoductivity‘éndi
technical assistance aimed at improving-éapitallutilization, and should be
borne in mind.when'industrial'developmgﬁt'ppogrammes_are being prepared.

/The preparation
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The preparation of sectoral pirogrammes covering different aspects of
reorganization and modernization, as part of an over~all industrial
development progfmmne, would enable certain capital incentives to be used
to bring about the adoption of measures for a simple internal reorganization
that would undoubtedly raise the productivity of esapital.

Special attention should be paid to reorganization and re-equipment
problems in traﬁitionél industries where the paramount objective is better
capital utilizéﬂion, The reasons for this merit a word of explanation.

The advanced state of obsolescence of the equipment in many of the industries
that were the pioneers of industrial development in Latin America, and the
textile industry in particular, means that there is ample scope for mass
replacement., The age and outmoded technical characteristics of the machinery
have reduced labour productivity to very low levels by any international
standard, and obsolescence therefore constitutes a serious barrier to a rise
in productivity. But the technical re-equipment that exist in practice all
involve a substantial increase in the industry's capital intensity becauée
of the nature of the innovations made in this type of machinery during the
last thirty or forty years since its installation, which were meant to
econanize on labour and not on capital. Hence, re-equipment means that
productive combinations that differ cdnsiderably from their predecessors
will inevitably be introduced into industry, since the intention is to

adopt methods that are much more capitalnintensive and will immobilize
enormous investment funds, As the economy of an'ﬁnder—develOped country
offers a wide range of choice for channelling investment towards new sectors,
the advisability of re-equipping will have to be weighed in each case,’

It is not possible to determine by means of a étrictlj economic analysis
to the problems which of all the alternatives avéilable is to be preferred.
It is a matter calling for a decision of national economic policy, involving
a knowledge of the economic factors and the ability to make a choice in the
light of the various fields in which the excention of a refequipment progfamme
might have repercﬁssions.' This includes the policy of sectoral and regional
pricrities in the allocation of national resources and foreign exchange
available for investment purposes.

/(e)} The sectoral
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(c) The sectoral approach

To sum up, the productive combinations adopted independently by the -

private entrepeneur séldom result in s satisfactory distribution of
resources, for two main reasons: AT T

{1) The enterpreneur often lacks the necessary ability or training
to make a rational assessment of the alternatives presented in the light -
of specific data, and the basic technical and-economic infbnnation to use
for an assessment; .

(ii) The market prices of the factors of production are not an accurate
reflection of the relative shortage or abundancé’of each factor, i,e. they
are not, strictly speaking, equilibrium prices,

Considering the magnitude and complexity of the task, it is difficult .-

to remedy the entrepeneur's lack of information (or of fdfecasting ability)
over the short or medium term by ﬁeéns of technical assistance or courses
for managers at the intermediate and senior levels, |

The failure of factor market prices to give a true p;éture of the
situation could be compensated for only by government action of a kind
that would be hard to put into effect, -This would consist in the
application of a body of tax and cther incentives or restrictions, not to
individual enterprises but to the economy as a whole, for the purpose of -
establishing conditions that would induce enterprises te adopﬁ'productive
techniques consistent with a m&re rational distribution of the productive
resources of the economy

A sectoral approach to problems of plannlng, productivity and
technical assistance would perhaps make it easier to choose suitable
productive techniques for the private sector, partlcularly in the case of
traditional industries, : ‘ o

A programme for the reorganization and modernizatibn‘of an .industrial
sector consists of an integrated body of measures relating to the different
fields of administrative and technical organization of enterprises that
would be-reéiprocél in substance and effects and complementary and self-
supporting in their applicatidn. The interrelationship between the measures
that the enterprise itself has to take and the incentives or benefits that

/depend on

L7 -

.......
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depend on thg decision of one or more public ageneies enables industries

to have a clear and welludefinéd_set of alternatives from which to select
production techniques., All that is needed is for the over-all progranme

of reorganization measures and incentives to be prepared on the basis of

a clear and sound appreciation of the problem. Incentives for re-equipment
- and where appropriate for the future expansion of operatimms as well -
would be given for the types of equipment representing a technical solution
that would be economically compatible with the accounting prices of factors.
What would otherwise be the outcome of an unplanned decision on the part

of the éntrepreneur, is thus obtained more directly through rational action
taken in the light of conditions (relative factor prices) that are
deliberately modified by a body of indirect economic¢ policy measures. and
the difficult problem (not yet satisfactorily solved in any Latin American
country) of manipulating a complicated system of incentives and restrictions
can thereby be skirted, .

Cn the other hand, the choice of a technical solution (or of a limited
number of alternative solutions) that is judged to be suitable for a certain
sector also implies over-all technical assistance for the whole group of
entrepreneurs in that sector with respect to their lack of basic information,
and in ability to form an opinion on the grounds of such information when
available,

This problem was dealt with in the ECLA study on the Brazilian textile
industry and in the programne for the reorganization and re-equipment of
that industry which was subsequently drawn up in Brazil, In order to shed
more light on the last two sections of this paper, where previous
considerations on the selection of techniques and equipment are applied
to the Brazilian textile industry, a brief account is given in section 4 -
below of operating conditions and existing equipment in the industry, which
had an installed capacity of 4.3 million spindles and 132 000 looms in
December 1560, '

/4. Equipment and
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Le Eguipment and operating conditions in the

" Brazilian textile industry

(a)_:Labour_ﬁroductivigg.”

- The broad .scope-of the ‘survey undertaken (covering. 855- establishments)
made it possible to present a fairly detailed picture of labour productivity
and the unit output of machinery in Brazil's spinning and weaving industry.
In order to give a clear idea of the pfesent situation, hypothetical
standards have been adopted, representing levels of output that is considered
could be reached without much difficulty in the conditions with respect to
size of market, level of automatic control and manpower training that
generally prevail in Latin America. Thus far these theoretical Latin
American standards%é/ are considerably below the average levels prevailing
in s;milar industries in Western Europe, not to mention the United States
where the special conditions obtaining make the comparison less significant.

According to the results obtained, which are swmarized in table 1,
levels of labour productivity are extremely low in comparison with those
in other countries, and even in Latin America. In the cotton branch,:
output per man/hour was 1 995 gramnes spin {or 46 per cent of.the standard)
and 8,18 metres vioven (or 19 per cent of the standard). To'demonstrate
the realistic nature of the comparative standards adopted it will suffice
to mention that spinning productivity according to this standard is
L 3C0 grammes per man/hour, whereas the corresponding*figure for the same
yarm count is 5 500 grammes in Western Europe and 12 400 grammes in the
United States, '

In the wool branch, low productivity is reflected in a spinning
index of 47 in relation to the Latin American standard while the weaving
index is less than 33, 7

A comparison of other Latin American countries included in table 1
(Chile and Peru) with Brazil shows that indices stand at much the same
level, except for the cotion-weaving sector which is in a less satisfactory

state in Braszil.

-

;é/ See A industria do Brasil: pesguisa sobre as condigoes de operagao
nos ramos de fiagao e tecelagem op.cit,, chapter V.

/Table 1

>
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Table 1

LABOUR PRODUCTIVITY a/

Latin By United
ropean
Fibre and process Erazil Chile Pory, American Japan averags States
standard
Mutton sginniﬂg
Produgtivity (gremmes) 1 9% 1 slo 1 975 4 300 - 5500 12 Moo
Index L4 L5 hé 100 - 128 290
Cotton weaving
Productivity (metres) 8613 11.60 14,33 L3.00 30,40 - 78410
Index 19 27 33 100 71 - 181
¥eol spinning
Productivity (gremmes) 1119 389 1132 2 h00 - - -
Index Yy LS ] L8 100 - - -
ool weeving
Produst ivity (metres) 2434 2.00 2003 700 - - -
Index '

33 29 29 100

e/ The date have been adjusted in terms of a standard yarn count of Ne 17, The method used in making this
adjustment 1s described in clapter V of the ECLA study referred to.

/(b)

Machinery output
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(b) Machinery output

The findings of the ECLA study indicate that the utlllzatlcn of . \
existing machinery is equally unsatlsfactony.' A fairly hlgh proportlon
of the machlnery is used, the coefficients belng 90 per cent in the case
of machlnery and 80 per cent in that of working hours in the spimning .
branch and 95 and 60 per dent respectively for weav1ng.-"/ The number af ..
shifts worked in the industry (nearly two, which is the average for the
sectors corresponding to different fibres) is also relatively high. But
the inadequate, utilization of capital in the industry is characterized by
the low unit output of the machinery during the time it is actually in
operation.

According to the estimates made by ECLA (see table 2), the unit output
of machinery in the cotton-spinning mills (14 grammes per spindle/hour) is -
enly 58 per cent of the theoretical standard, Similarly, in the cotton-
weaving mills, the unit output of the looms (2.93 metres per locm/hour) is
a fraction =~ 54 per cent ~ of what could be achieved in Latin Amerdcan
conditions with modern machinery efficiéntly used. Wool figures are equally
unfavourable, amounting fb only 38 per cent of the theoretical production
standard per splndle/hour 1n splnnlng mills and 56 per cent per locm/hour
in weaving mills, . ‘

As regards wool, a comparison of Bfazilién with Chilean and Peruvian
industry reveals that machinery utilization coefficients are much the
same in all three (that is, they are equally far below the theoretical
standard). In the case of cotton, the Brazilian industry's figures are
inferior to those of the other two countries in the weaying branch and

no comparable statistiecs are obtainable for cotton spinning.

17/ The lower ratio of hours worked per loom to the hours available in
comparison with the corresponding ratio in spinning mills is partly
due to the faet that weaving processes are more intermittent and
partly because the looms are at a more advanced stage of obsolescence,
as will be seen later,

/Table 2
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Table 2
UNIT CUTFUT OF THE MACHINERY 9_/
{In _gremmes psr spindle/hour for spinning, and in metres per loom/hour for weaving)
Latin
Fibrs and progess Brazil Chile Peru American
standard
Catton spinning
Unit output (grammes) 14,0 - - ' 2k
Index 58 - - 100
Cotton weaving
Unit oubput (metres) 2,93 L3k 4443 5.40
Index ' 54 8o 82 100
ool spinning
Untt output (aremmes) 2240 17,0 25,5 525
Index Yo 92 43 100
Wool weaving
Unit output {metres) 1.98 1,56 2,00 k%)
Index 56.5 56-0 57-0 100.0

a/ The data lave been adjusted in terms of & standard yarn couni of Ne 17, The method used in making thie
ndjustment is dexcribed in chepter V of the ECLA study referred to. '

/(c) Obsolescence of




ST/ECL4A/CONF,11/E.3
Page 21

(e) Obsolescence of machinery inventory

The low levels of machlne and labour output found are due both to
marked deficlencles in 1nternal organlzatlon (Whlch include a failure to
" train the workers properly even to operute the anulquateu machinery :
currently used) and the high degree of obsolescence of the machinery in dse.

The detailed analysis of the ‘machinery in the various.pfoduction stages
and for the different fibres pfocesééd ih the ECLA study referred to, gives
a vivid picture of the unsatlsfactony operatlng condltlons prevalllng in the
industry. ‘

Obsolescence is determined both by the age of the machlnery and by 1ts
technlcal features, The cla361flcat10n glven ‘in the ECLA study is based on
technical and economic criteria set forth in that study (see gections 8

and 9)—/

18/ Up-to-date machinery is that meeting certain minimum technical and output
capacity standards fixed for each machine by applying the criteria
referred to, Even an cld-fashioned machine may be considered as up~to-
date if it meets or exceeds the basic standards fixed. This applies,
for instance, to old machines that have been reconditioned. On the
other hand, a recently-built machine may be considered cbsolete if it
fails to meet the minimum yield requirements established.

A machine is suitable for reconditioning if it can be so modified
as to produce an output that will meet the standards laid down for an
up~to-date machine. The possibility of reconditioning a machine can
only be shown by a technical examination of the machine itself: obviocusly
1o general rule can be laid down to determine which machines can be
reconditioned. The over-all estimate of reconditioning requirements
given in chapter VIIT of the ECLA study was based on the following
considerations: (a) an age standard, it being assumed that all machines
less than thirty years old could be reconditioned (although this is
probably not true, there are machines older than this that may be worth
reconditioning, which would offset the over—estimate); (b) the views of
textile manufacturers on the possibility of reconditioning many of the
machines now in use, Thus the number of machines that could be modified
was estimated in accordance with the age criterion and with the views
of textile manufacturers, and is consequently likely to be fairly
accurate,

An obsolete machine is one that does not meet the minimum standard
for an up-to-date machine and which is not suitable for reconditioning
because it is over thirty years old,

/The results
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The results of classifying the machinery (which was done mile by
mile) according to obsolescence and in line with the criterion explained,
are summarizéd in table 3, It can be seen.that the inventory of the
total spinning and weaving equipment suffers from a high degree of
obsolescence, In the cotton sector the classification of the machinery
indicates that about 80 per cent of the spindles and nearly 70 per cent
of the looms are obsolescent, In wool processing the degree of obsolescence
is somewhat less, 48 per cent of the spindles being affected and 62 per
cent of the looms, The situation is better in the spinning of artificial
and synthetic fibres and flax, but it is equally serious in the weaving
of these fibres and in the spinning and weaving of jute. For the various
fibres processed by the industry it was found that there was a high
degree of obsolescence not only in the production machinery (spindles
and looms) but also in other stages of tﬁe production process, such
as the preparation for spimming, preparation for weaving and, to a
lesser extent, fabric finishing.

/Table 3
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F.11/L.3

Flive processed and

Obsolete machinery

Up~towdate - Total..
type of nachinery mechinery Suitable - Not sultable (Untts)
- -for fop o
rooonditioning reconditioning

Sotton seotor

Spinning machines 20,8 41.8 " 374 2 834 782
‘Yool sector

Spinning machines 5l.9 . 1040 38,1 2l o5

Locms 37.8 L2749 34,3 b 296
Syurthetie fibre sector

Spianing machines - 81.2 548 '13.0 52 908

Looms 21,6 5543 - 23,1 14 493
Jute sector

Spinning machinea ‘17.6 - Bz, b2 958

Locms ‘ 122 - 87.7 3 Lgh
Flax sector

Spinning machines 53,8 S ug,2 26 614

Looms 57.2 6.1 1335

367

/This- marked
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This marked obsolescence in the machine inventory of Brazil's spinning
and weaving industry is the result of comditions of long standing in the
industry, which mjlitate against a systematic policy of replacement of
machinery., The ECLA study does not analyse these conditions, but is confined
to assessing the existing situation and studying the incidence of the
nachinery obsolescence in the low levels of machinery output and labour
productivity. Despite the inherent difficulties of attemps at measurement
in this field, an estimate made for the cotton industry, which is the major
sector within Brazil's textile industry, shows that of the over-all
operational deficiency, about one-third is due to the cbsolescence of the
machinery, and the remaining two=thirds to inefficient use of the existing
machinery (regardless of its age and technical characteristics) because of

inefficient internal organizationélz/ The general term "internal organization"

19/ The technique or production charts and operational deficiency

coefficients, vhich is explained in detail in the last chaplter of
the ECLA study, on methodology, made possible this over-all approximate
measurément,

The over-all operstional deficiency is the difference between
the present operational level and that which should exist in the
future on the assumption that all the machinery is brought up to
date and that it operates at the level of efficiency corresponding
to the criteria explained in that chapter., The existing deficiency
of the machinery represents the difference between the present
operations level and the level that could be attained if the existing
machinery operated with the degree of efficiency theorctically possible
in the light of its present degree of up~to-dateness. The effect of
the obsolescence of the machinery was given by finding the difference
between these two deficiency coefficients; and relating it to the
over=all operational deficiency coefficient, For the calculation of
these coefficients in practice; a sample of twenty-five spinning
mills, representing a total of 550 000 spindles, was selected from
the most representative of the plants with obsolete machinery, This
selection was based on the composition of the equipment in these plants
(a small proportion of up-~to-date machinery, with the rest consisting
of requipment that would have to be reconditioned or replaced) their
size (from 10 000 spindles or less to 50 000, the largest group having
between 10 000 and 20 000 spindles), and their productivity levels,
which covered the range from the lowest to the highest,

/covers physical
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‘covers physical elements such as production flows, the distribution of the
volume of work, and plant layout, and human elements, such as efficient

management and manpower training.

{d) Use of the machinery and lsbour productivity

This section sets forth a mumber of comments, taken from the conclusions
of the ECLA study referred to, on the relations between the use of the
machinery and labour productivity,

Firstly, attention should be drawn to the nature of the technology of
the textile industry, which pemmits a marked economy in manpower {and which
is relatively neutral with respect to capital). As shown in earlier parts
of the present section, the unit output reported in cotton-weaving mills
represented 54 per cent of the standard adopted, and productivity amounted
to only about 20 per cent of the standard concerned. This extremely low
productivity in weaving is apparently largely due to the use of a high
proporfion of mechanical loo.ms.20 It was observed that with automatic
looms unit output rose by & per cent and productivity by 125 per cent
(excluding the effect of other factors).

In the wool weaving mills unit output represented 57 pef cent of the
standard; while productivity was no more than 33 per cent of the comparison
interval used. As for cotfon, there are great benefits to be derived fram
the use of automatic instead of mechanical looms, but they relate mainly
to economy of manpower, since the increases in unit output and in labour
productivity that can be obtained amount to 56.5 and 132 per cent
respectively., Lastly, it is a fact that any scheme for machinery
modernization must, to some extent, be of a type that economizes manpower,
because of thé nature of the technology available,

" Secondly, some results of the ECLA study appear to reveal a trend,
at least in the larger plants, to obtain an increase in labour productivity

20/ Of all looms operating in 1960, 77 per cent were mechanical and 23 per
cent automatic. In the State of Sao Paulo, however, where the bulk of
the industry is concentrated, these proportions were about 70 and 30 per
cent, respectively,

J/at the



ST/ECLA/ CONF, ll/L 3
Page 26

at the cost of'a less efficient use of the machinery, which would'undoubtedly
represent a mlstaken pollcy from the standp01nt of the econcmy as a whole.-

Generally speaklng productivity increases with the size of the mlll
whereas for unit autput the converse is true, although the effect is 1ess _
marked, This difference between the effect of mlll size on the use of the
machlnery and its effect on labour product1v1ty 1mplle° ‘that full usa is not
being made of the machinery in the larger plants, apart from the use of
labour, This is probably because factors relating to orgahization and internal
admlnlstratlon have a greater effect on the uge of the machinery, and that
beyond a certain p01nt these factors tend ‘to be adversely affected by 1ncrease
in mlll size, There may be othe? contributing causes, Traditional accounting
systems can more easily reveal inadequate use of manpower‘thén under-utiliza-
tion of the available machinery; the coét of each machine per unit"of output
is often recorded solely on the basis of tlmeﬁmachlne used, and not time
/machine avallablg. Consequently the under—utlllzatlon of a certain kind
of machinéry(regardless‘of tﬁe efficiency with which it‘is uséd'when it is
operating) can more eaéil& be-left out of account than the underautilization
of manpower, and this results in the 1mbalance between unlt output and labour
productivity referred to above, ‘ ' -

This phenomenon was observed dxrectly in the larger plants, which have
modern machinery and set very high workloads with the alm of achieving high
labour productivity. These workleads, although they succeed in lncrea51ng .
the average product1v1ty of the operatlve, may 1ead to reduced efflclency
of the machinery if it cannot bq properly tended because the labour force
is not adequately trained, In this connexion it is interesting to note
that the workloads of the larges. plants are ﬁore than four times thOSe‘in )
the smallesst plants.gl/ ' . ‘

Thirdly, there is the problem of the scatterlng of product1v1ty rates
among the individual establishments con51dered. Analysis of the variations
in productivity in cotton—spinping mills indicates that:

21/ See table 26 in chapter V of the ECLA study. T :
' | /(i)*’Pfoducti?ityfin
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(1) Productivity in the individual mills considered ranges from less
than 500 gfmmnes per man/hour to over & 000 grammes, whereas the average
for all the mills taken together is about 2 000 grammes;

{ii) In almost two~thirds of the mills (63.9 per cent) productivity
is less than 2 000 grammes per man/hour, a level more or less the sane
as the average for Brazil as a whole, so that only 36.1 per cent of these
plants exceed that average;

(iii) About half the mills studied have a productivity of between 1 000
and 2 000 grammes per man/hour;

(iv) Only 4.3 per cent of all these mills have a productivity rate
that equals or exceed the standard of 4 300 grammes per man/hour;

(v) The plants representing the highest productivity rate, which exceeds
6 000 grammes per man/hour, are in Minas Gerais,‘and the highest individual
rate recorded is 6 155 grammes, which exceeds the standard by 44 per cent.

It is interesting to note that the plants whose productivity 1s higher
than the standard rate belong to the following size groupst 10 000 to
19 999 spindles, four plants; 20 000 to 49 999 spindles, three plants;
over 50 0CO spindles, two plants. '

The highest productivity rates per mill were recorded in the medium-
sized plants, of 10 000 to 20 Q00 spindles, whereas the highest average
productivity per size grouf was in the spinning mills of over 50 000 spindles.
The explanation lies in the lower degree of scattering of productivity rates
in this group of plants than in the other groups, and also in the relatively
high productivity levels in all the spinning mills in this group.

To sum up, the great range of labour productivity rates in the individual
mills studied, and the existence of a number of spinning mills with rates
higher than the reference standard adopted (of which the average for Brazil
represents less than 50 per éent); shows the feasibility of a programme to
reorganize the industry for the purpose of introducing generally working
methods and processes that are already fully applied in a number of mills.,

Lastly, the great range of productivity rates in the individual
establishments studied makes it possible to pinpoint. the causative factors,

JA multiple
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A multlple correlatlon analysis of this questlon has been made, whose
results are brlefly swmnarzzed below.zz/ N

In the cotton-splnnlng sector 1t was possible to determine the
effect of the obsolescence of the machlnery and the size of establishment
on the- labour product1v1ty rates. - The obsolescence of the machihery is
measured by an 1ndex of obsolescence speclally caleulated by a process
-of weighting the percentages of obsolescence of each category of equlpment
in the mlll and the degree of this cbsolescence (obsolete machlnery,
machinery that can be reconditioned and up-to-dete machinery), f

The results obtalned indicate that for all the establishments togetacr
only 4.4 per oent of the variations in productivity is due to obsolescence
or size. It is p0531ble that the diversification of productlon (number of
different yarn counts produced at the same time)}, about which insufficient
1nformatlon is avallable, may be the cause of an additional proportlon of
_ these varlatlons. However, it is probable that the greater proportlon_-
cannot be explained statistically, that is, it is due to factors directly
related fo mill organlzatlon and management, . ;

Some more détailed examples help to confirm the great 1mportance of
the organlzatlonal and administrative factors in determlnlng product1V1ty
rates, Thns;.for example,'in spinning mills producing yafn of count 10,
it is observed tbat plants of a similar size-(between 2 000 and 3 000 spindles)
where the degree of obsolescence is the same (100 per cent) product1v1ty
ranges from ranks of 1 to 3 (268 and 708 grammes per ‘man/hour, respectlvely).
Relatively modern plants of 1arger size have hlgher preductivity rates
ccverlng a smaller range, However, the most modern mills, which are emall
do riot have the hlghest rates in this group, 7 A

With respect to yarn of count 16, out of fourteen:spinning mills that
vh*ch holds second place for product1v1ty has an obsolescence of 100 per
cent and has 2 100 Splndles. On the other hand a gpinning mill in the same
group wmth 2 iOO Splndles and the same degree of obsolescence has a lower

22/ These reeults w111 be included in the rev1sed version of the ECLA
stud; (now in preparatlon), in a new chapter, - .

/productivity rate
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productivity rate representing only about 25 per cent of the rate at the
first mill. The most modern plant, with an obsolescence of only 18 per
cent, stands in the fourth place as regards productivity,

For yarn counts 22 and'30 there is also a discrepancy between the
productivity rates and the degree of obsolescence (and size), although
it is less sharp, PFor yarn counts of 40 and above the effect is more
marked, and productivity rates range from 967 to 4 520 grammes, or almost
from 1 to 5, with very similar degrees of obsolescence, Furthermore, the
lowest labour productivity rate was found in a plant with.87 000 spindles
and the highest in a plant with 39 000 spindles,

The foregoing examples corroborate the low correlation observed
between productivity, size and the up-to-dateness of the machinery, and
point clearly to the importance of the organizational and adninistrative
factors,

‘Similar data could be given for weaving, but those given for spinning
seem to make the situatlion clear enough,

5. The problem of selecting technicues and equipment in the

reorganization of the textile industry in Brazil

{a) Qbsolescence of the eguipment and organizational and administrative
factors -

The conclusions reached in the previous section reveal the inefficiency
of operating conditions in the Brazilian spinning and weaving industry, The
machinery is too old and is technically out of date. Moreover production
capacity is not being properly used as indicated by the low indices of
unit output and the comparison of these indices with standards that can
~be attained in certain conditions. Labour productivity is equally low,
which reflects lack of training, poor internal organization and bad
distribution of the volume of work, as well as low output resulting from
the high proportion of obsolete equipment,

The obsolescence of the machinery is unﬁoubtedly one of the most
obvious factors in the situation observed, andithere may thus be a tendency
to identify it as the main cause of the low ievel of the output indices.

However, as seen in the previous section, organizational and

Jadministrative factors
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. administrative factors, although their effect cannot be measured entirely
objectively, must constitute an essential element of any co46rdinated
effort to:improﬁe the industry's operating conditiohs.' The formﬁlation
of an 1ntegrated programme of reorganlzatlon and modernlzatlon such as
“the Bra2111an programne now under study, that includes measures both
for the prov181on of new ‘equipment and for recrganization, and 1s almed
at specific productivity targets to be attained wlthln a deflnlte perlod
(the doubling of the levels now recorded) through a concentrated effort
for five years, will make it possible to deal with this ‘two-fold aspect
of the problem, .

The foregoing comments show the complexity of the situation found
in the Brazilian textile 1nduotry, and thus thc need to make a careful
analysis of the problem of prov1d1ng new equipment, 31nce this may 1nvolve ‘

tying up an appreciable amount of capital, which is a ‘scarce factor.'

(b) Altgrnative formulas for the provision of new egquimment

In practice the consideration of a re-equipment programme is not
limited by the existence of a given technology or type of machinery,
since a mumber of alternatives are available that‘represent succeésive
degrees of automation and capital intensity per unit of output, Of these
alternatives, that chosen should be the one that -corresponds most‘élqéély‘
to existing conditions in the country where the industry is to Operafé;
iheliding the relative costs of the factors of productlon, the avallablllty
of flnan01a1 resources, and certain circumstances of an 1nst1tut10nal nature.
‘There is no doubt that re-equipment of the texxlle 1ndustry would be
an important factor in raising the level of phy91ca1 productivity. chever,
at the same time the charges for intereéest on 1nvestment and anortlzatlon of
the machlnery would rlse considerably. Thus it is necessary to analyse
of how the increase in amortization and 1nteresbresult1ng from re-equlpment
would influence costs, and to ascértain whether the rise in product1v1ty .,T
would offset this increase by a corresponding reduction in the costs of
labour and other inputs. Moreover the économic. justlficatlon for a
re—equlpment programme, based on the varlous technologlcal formulas avallable
) ' /should be
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should be measured in the light of other criteria, in particular the
product/capital rafio. ' .

In this analysis three possible approaches will be considered in
relation to the equipment problem, _

The first involves no appreciable replacement of the equipment, the
main emphasis being on the introduction of administrétive and organizational
reforms aimed at expanded output through an increase in labour p:oduotivity
and in the unit output of the existing machinery. As already stated, the
low standards of internal organization and machine output justify consideration
of this first formula, at least in principle.

This hypothesis will be analysed later, mainly for purposes of
comparison, since in all probability, as the machinery has had such heavy
wear and tear, the increase in unit output that would be theoretically
feasible could not in fact be attained in most of the mills, In addition
it must be remembered that it is extremely difficult in practice to succeed
in introducing administrative and organizational reforms without parallel
changes in the eguipment used.

The second technological alternative open to the Brazilian textile
industry is based partly on partial re-equipnent with modern machines of
the conventional type, like those used in average mills in most countries
in Western Europe, and partly on the reconditioning'of_the existing
machinery in so far as this is an economically and technically sound
proposition,

The third possibility is re-equipment with machinery with a high degree
of automatic control and a high production capacity, such as that now
manufactured by several international firms and used in the best textile
mills in Europe and the United States. In this case the machinery and
equipment would still be of the conventional type, suitable for the
traditional processes of the textile industry, but at a level of technology
and automation considerably higher than that proposed in the second
alternative. | '

Yet another possibility, which could constitute a fourth course, would
consist in the use of new and highly simplified cotton spinning processes
that would entail radical changes in production systems. However, these

/processes are
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processes are stlll at the experlmental stage (although they are already
being applied on an 1ndustr1a1 scale in a small number of ploneer
establishments in the most 1ndustr1a11y deVeloped countries), and 1t wou_d
be necessary to walt a few years until the new technology has been propcrly
tried out and this equipment is readily obtainable on the world markev.
Ancther con51derat10n is that Bra2111an labour used to worklng with processes
that are already out~o;—date could not w1thout a perlod of transition,
switch to methods that require successivelv fewer, but hlghly—skllled
workers., At present moreover, these processes are only worth considering
in countrles where wages are very high and labour is scarce, In the light
of these circumstances this formula was regected as an alternative method -
of replacing equipment. - _ ‘ ' - |
Of the three approaches descrlbed for an equlpmcnt modernlzatlon plan,
the first, in essence, malntaans the exlstlng machine inventory, and is -
confined to the introductioniof impiovements in internal organ{iatiou and
other matters that cre extraucous to the mcchinery but affect its performance.
The two remaining alternatives differ as rcgards the level of automation
of the machinery, but both represent the conventional technological standards
of today, The first involves the introduction of entirely modern and
highly autematic mcchlnery only tc replace those existing items of machinery
and equipment ‘that in view of their age (over thirty years) and character-
istics (below certain mlnlmum levels of up-to—dateness established for each
individual machlne)-—/ are obsolete and cannot be economically reconditioned.’
All the equipment that can be recondltloned (so as to attain or surpass the
minimum levels of unit output) is included in this alternative as such,
Since a relatlvely high proportlon of the customary equipment could bc
reconoltloned in accordance tith the criteria established, this first
rc~ocu1pmcnt ;owmiba rcpresents substanLchLy lower ca310a112at10a than
the second clternablve which involves the repldcemcnt by complctaly
moderi convcntlonal maohlnery, even of cqulpmcnt that could be recondltloned{
To prov1de a basis for couparlson between the cost analy91s for each

23/ See chapter X (Methodolog;cal COncepts) of the ECLA study.
R /of these
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of these alﬁernatives,‘the eﬁiéting situation was also studied, as regards
characteristics of equipment, machlnery ylelds and labour productivity,

There follows an analysis of the economic results in relation to the
exlstlng sltuatlon, ‘of modernization accordlng £6 ‘the three following
hypotheses. ’ ’

(i) Increased efficiency and product1v1ty w1thout major changes in the
machinery used (hypothesis I).

(ii) Modernization of equlpment at a moderate cost by using machinery
that is economic to operate, without being thé most modern obtainable, and
reconditioning the machinery vhenever this would be an economically and
technically sound proposition (hypothesis II).

(1ii) Yodernization through the total replacement of the existihg
equipment by the machines available on the world market with the highest
degree of automatic control and production capacity used at present within
the conventional technology (hypothesis III).

These three alternatives are based on a hypothesis that the present
productivity rates can be doubled by the end of the reorganization programne
of which the re-equipment forms a part,

(c) Analysis of the part cost of production for the varlous remequlnmeﬂt
forﬂmlas

For the purpose of this analysis a cotton spinning and weaving mill

was selected that was as representative as p0551b1e of the industry as a
whole in terms of its equipment and of the levels of unit output and
productivity, Nevertheless, 1n order to make the evaluation as conservative
as possible a mill was selected whose spinning section did not 1nclude a
single up-to-date machine, and only a small proportlon of machlnery that
'could be reconditioned, the maln equipment con51st1ng of obsolete machlnery
due for replacement. Thus the estimated cost of renew1ng the equipment
would be scmewhat hlgher than what might be regarded as the average for

the industry, since few of the mllls studied did not have in their spinning
section some machlnes, however few, ‘that could be considered up~to-date,

/In the
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In the weaving section; on the other hend,there were some up-to~date
machines (40 filling spools and 100 modern automatic loams).gé/

The data on the cost of labour and machinery in the alternative
hypotheses for modernization and re-equipment, taken together with the
cost of raw materials, make it possible to establish what may be termed
the "part cost of production" of one metre of fabriec, and to observe how
this varies with these hypotheses, A complete estimate of the cost of
production would, of course, have to take into account other cost factors
that could not be considered, such as the cost of power and fuel, maintensnce.
and general overhead and administrative costs. However, the part cost, which
covers labour, machinery (amortization and interest) and raw materials,
undoubtedly represents about three-quarters of the total cost of a grey
fabrie, hence these data can be used as an important criterion for the
eritical appraisal of the reorganization and re-equipment hypotheses
considered,

If the part cost of a metre of fabric in the existing situation is
taken as the basis of comparison {see table L), the following observations
may be made:

(i) Of the various reorganization and re-cquipment formulas considered,
that which results in the sharpest reduction in the part cost (index 78.6)
is the formula involving re-equipment with reconditioning and replacement
of machinery (hypothesis II) with three shifts. Even if the third shift
were excluded, it would still give the lowest part cost (84.6),

24/ This mill has 22 100 spindles and a daily output of 5 680 kg of carded
cotton yarn of count Ne 20; it employs 352 operatives in two shifts with
a productivity rate the same as the Brazilian average of 2 010 grammes
per man/hour. The weaving section consists of 450 looms, with 350 workers
in two shifts, and a daily output of 22 333 metres of a fabric with
20 picks a centimetre, 110 grammes per metre in weigh and 90 centimetres
wide, The productivity rate of the weaving section, too, is the same
as the Brazilian average, a little over 8 metres per man/hour. (See
chapter VII of the ECLA study, which gives a detailed account of hcw
the various components of the "part cost" are calculated.)

/ (ii) The third
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(3i) The third hypothesis- e—eau;mnent involving a moTe 1ntense
capltallzatlon,'glves a higher part cost than nypoth881s II, with either
two or three shifts (indices 92,4 and 82,2 respectively), despite the
sharp increase in productivity thatlwbuld-result. This is due, of course,

40 an incidence of capitél”césté that more than offsets thé increase in--
.product1v1ty, ‘because of the relatlve prlces of labour and capital now
'hrevalllng in Bra21l. . , :

N (iii) Hypoth651s I, involving better use of the existing machlnery
gilves &n appreclable redyction in part cost compared with the presemt . -
sjﬁuation. The number of shifts (1nd1ces 87.1 and 07.3 respectively)
does not appear to affect this comparlson, because of the relatlvely
small 1nCldence of capltal charges in the part cost in the 1ndustry‘s
existing situwation, }

(1v) The comparlson oebween hypotheses I and 1II, reorganization
w1thout renewal re—equipnent, and re—equlpment with moderately up~towdate
machinery, shows an appreciable difference (87.3 as compared with 78, 6)
only fo; thres shifts., Double-shift operation does not seem to provide

sufficient ma?gin.tb aliow.the'increase infprgductivity to offset the
capitél-costs involved in the high level of ihvestment required by

‘hypothesis IL. , B

" {v) It should be hoted that the data in table 4 are intended to
provide a basis for assessing the general average level of the épihning""
and weaving industry; they do not exclude the possibility that situations
very different from those outlined in the table may exist in particular
mills, ' '

Comparison of the relative advantages of the different re-equipment
formulas must take account of some other very important factors, although
they may be difficult to quantify, either because of thelr gqualitative
nature or because they are not explicitly shown in the part-cost comparison
referred to previously.

(i) The modernization of the machinery would result in a considerable
increase in labour productivity and a parallel increase in unit wage,
whlch in tne splnnlng mllls, as already indicated, would be 100 per cent

o ' /Table &
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Table U

PART COST OF A METRE OF COTTON FABRIC E/ IN 4 COTTON SPIMMING AND WEAVING MILL
‘ ACCORDING TO VARIOUS RE~EQUIFMENT HYPOTHESES

(Cruzeires)

Existing Hypothesis I Hypothesis II  Hypothesis III
gituation
Two Three  Two Three Two Three Tuo Three

shifts ghifts shifts shifts shifts shifts ghifts shifts

Cont of the cotton 15250 132,50 132.50 152,50 132,50 132,50 132,50 132,50
With 214 por cont wdstoge 160,00 160.00 160,00 160,00 - - - ™
Yith 13 per cent wastage - - - - 150.00 150.00 150,00 150,00

¥rlue of the cotton in one metre 17,92 17,92 17.92 17,92 16,80 16,80 16.80 7]‘.6.80

Velue of labour per metre

Spinning ' 4,18 1,64 3«51 3490 2,45 2,72 1.19 1,31
eaving 9,17 10,19 6,38 7,09 2,01 2,23 143 144

Valus of amortigation and 1nterest on
capltal per metre

Spinning 1.77 1.28 1.50 1.08 - 5.01 3,65 5e72 b,15
Yeaving 3416 2429 2,21 1,61 W36 3,07 B.31 6,04
Total part cost 36420 36432 - 31.52 31,60  30.63 28,47 33.45 29,74

Indices 100,00 100,30 87,10 87,30 8u.é0  7B.60 92,40 82,20

Sourse: ECLA (E/CN.12/623)

&/ Fabric of 110 gremmes per metre and 90 centimetres wide, of yarn count Ne, 20,

/{productivity) and
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(productivity) and 16 per cent (unit wage)' for hypothesis II, and 250 and
33 per cent, respectively, for hypothesis III, In the %eaving mills the
increases would be even sharper.- At present wages in the textile industry
are among ‘the lowest 1in all the transformlng 1ndustrles, the average wage
amounts to oniy the riinimmem legal wage, or very little more, and thie is
in fact due to the low. labour product1v1ty that prevalls,_ g e e
(ii) Modern machinery would also ake for a better-quality product,

- from the yarn, whlch would be more regular, cleaner and stronger, to the _
finishing, which would include new processes developed in recent years and
provide better and more attractive goods, with advantages both for domestic
consumptioﬁ and export,

(iii) The use of fewer machi nes would bring abowt a reduction in maln—l'lf
tenance costs and in the capital tied up in stocks of parts and accessories,
Maintenance costs would also be reduced because the time reoulred for

maintaining new machines is less than that needed for old and o ten Worn—

out equipment. ILastly, there would be a reduction in the risk of mechanical

brealdowns, which cost hours of production,
C{iv) The reduction of the number of machines would reduce total con~ .

sumption of motive power and fuel, 7

{v) Hiﬁh‘réspeét to hypothesis I, under which use of the existing
machinery operating in substantially improved conditions of internal
crganization would give output indices not very different from those
resulting, according to table 5, from hypothesis II, it should be nocted
that this proposition is open to some doubt, In fact the dilapidated
state of the machine inventory now in operation makes it very uncertain
that this wachinery could really operate at the theoretically attainable
level of efficiency which served as the basis for calculating the output
under hypothesis I, _

(vi) In view of what has been said in the preceding paragaph, it
is even less likely that the existing machinery could be used systematically
for a third daily shift, without recomditioning or replacement, This means
that certain additional advantages, deriving from the lower incidence of
overheads and administrative costs in the unit cost of production, that
can be obtained with three shifts, are in practice only attainable under

hypotheses II and III,,
/Table 5
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COEFFICIENTS FOR THE ECONOMIC ANALYSIS OF RE-EQUIPMENT
Present situation Hypothesls I Hypothesis iI Hypothesis IIL
Coefficlents Two Three Two Three Two Three Two Three
shif+ts shifts shifts shifts shifis shifts shifts shifts

Spinnlng
Brodust~oapltal ratie 1.8 244 2,1 2.9 0.7 049 046 0.8
T:lue added t1 '

(ctﬁﬁzgirgs/ﬁgﬁ operative 628 5%6 739 682 1 322 1 213 3173 289
Litto ~ index 100 92 11§ 109 211 193 505 462
Veaving
Producte~capital ratio be9 Ee7 6e5 905 3.6 a9 1.9 296
Value added/opsretive

(oruzelrofn) 1 420 1 300 2 033 1 Béy 7 545 6 4n 12 261 11 22%
Ditto = index 100 92 43 131 531 LgY 863 790
Reinvestable surplus per unit )
2f eapltel {Cr,1 000/Cr.l Q00) 346 49 Colt 7e3 ) L7 360 41
.. fegreted mill
Product-eapital ratio 1.7 5el ka9 6.8 2,0 2,0 1.3 1.9
vaiue edded/operative 7

‘sruzelro/year) 65 514 59 973 92 940 85 237 188 Uys 172 283 LOL 533 365 406
Ditte - index 100 92 M2 130 288 263 613 558

Soures: ECLA,

/(vii) Lastly,
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{ vii) Iastly, the nvPotheses that involve boih recondltlonlna and
replacement of macblnerv provide the 00551b111ty of using for future
miil expansion the space freed DJ the renoval of an apprec1able number
of units, which could represent a ‘substantial rechtlon in future costs
of investment in bulldings. ‘ '

(d) Application of the product capital ratio and other crlterla '

Economic analysis of the advisability of reﬂeoulpment and of the
" different ways of doing this, should be hased not only on the nart cost .
of a typical fabric but on other crlterla as well, The values representod
bv the followling coefflclents for each case or tecnnologlcal formula are :
con51dered below: ‘ '

(i) Product-éapital ratio

(ii} Value added per worker

(iii) Surplus of value added available for relnvestment, per unit
- of equipment, ‘

The thlrd coefficient was only determined for weaving, The others
vere determined for spinning, and for weaving in an integrated mill engaged
in both spiming and weaving., . ‘ .

Tﬁe analysis should be carried out by stages, First, a comparison
should be made of the fqnmulas which involive réconditioning of the equip-=
ment (I and II)in order to.determing the technical guidelines on which
such reconditioning should be based, considered as if it were an investment
for the start of a new sector, ' o :

Secondly, consideration should be -given to the formula for improving
present conditions without.additional investment (hypothesis I). The,
feasibility of ‘a purely administrative reorganization of this kind is,
however, seriouély limited Ly a,mmber of factors, These factors will be
taken up later in the analySis; both with respect to present conditions, -
and to.hypothesis I based on three work'shifts,'ékcept where they relate
to the impossibility of using the presefit machinery.. P

| lastly, the formula of re-equipment provisionally adopted should-be
compared with the,ﬁyﬁothesis_of an -improvement in present conditions
without replacing obsolete machinery, : ,
/ilith respect
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With respect to spinning, the product-capital ratio under any
hypothesis shows a much greater use of capital (25 to 30 per cent} at
the three-shift than at the two-shift level. Hence, the formula of three

work shifts must, in principle, be a sine qua non of any reorganization

formula involving additional investment. The reduction in the value
added per worker resulting from the introduction of the third shift seems
insignificant compared with the better use of the capital thus oblained.

The higher capitalization of hypothesis III compared with hypothesis II
does not reflect a more economical use of capital but guite the opposite,
The product-capital ratio drops, but not very much, on the basis of the
formula of re-equipment with improvement of the machinery., Since
hypothesis III presupposes a much greater increase in investment compared
with the previous hypothesis, the latter seems clearly to be the preferable
solution from the standpoint of use of capital, even though the value added
pér operative is much higher in the formula based on greater automation.

What remalns to be examined is how present conditions canlbe improved
without additional investment., If, for the reasons mentioned earlier, only
the two-shift cperation is considered, it will be noted that better use
is made both of capital and labour, although the improvement is relatively
slight, The main attraction of this formula seems, therefore, to lie in
the fact that it does not require additionai investmenﬁ.

A comparison between the formula of administrative improvements under
present conditions and the hypothesis of a moderate re-equipment {hypolhesis
11) shows most interesting results worthy of careful gttention, It should
e borne in mind that the comparison isﬂmade between hypothesis I with two
shifts and hypothesis II with three shifts). The product-capital ratio,
in the case cof such re~e§uipment, would dfop to less than half (from 2,1
to 0,9) while the value added per worker would increase by 60 per cent.
Considering the relative lack of capital'and abundance of lahour, the
comparison militates against re—equipment; particularly if it is considered
that the comparison is made between one amount of capital (even though at
a level of use different from the present level) and another amount of
capital to which would have to be added an appreciable amount of additional
investment,

/Since, for
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Since, for the reasons mentioned eaflier; a-reOrganization withpuﬁ
additiqnal_investment is hardly feasible in pfactice, it would be more
realistic to compare hypothesis II with'the present-situation. In this
case, the position'wbuld be very different‘ The productncapiﬁal'rafio
would also drop by half (1.8 to 0.9) wh17e the value added per operative
would virtually double. ‘ _ ‘ '

The s;tuatlon revealed by an analysis of the corresponding‘coefficients
in weaving-is similar, in its main features,‘to the one described above,

A three—ghift operation is implicit in the idea of re—equipmenﬁ? and whén
the two technical formulas constituting a greater or lesser inérease in
mechanization are considered, this re-equipment sh&uld represent the formula
involving a smaller investment both global and per unit of Qutput.' The
differsnce in the product-capital ratio (that is to.say; in the economic
use of capital) between hypotheses II and III is nearly So‘per:cent-
(from 4.9 to 2,6), which shows that any inecrease in mechanization is anti-
gconomic, because of‘the‘relativé factor prices in Brazil. Productivity
naturally rises much more sharply with increased mechanization (although
falling short of a 100 per cent increase) but this fact does not seem
enough to offset the reduced use of capital and the large amount of
additional investment required. - o o

Reorganization without additional investment would ag far aﬁ WCJV1ﬂm
is concerned, result in rednced use of capital and labour. However, a
comparison between this hypothesis (I) and that of moderate re~ecuipment (IT)
shows the same reduction in the use of capital‘(productncapifal ratio) from,
6.9 to 4.9. However, the rise in the value added gef cagité is more marked,
increasing nearly four tlmes. '

In the case of weav1ng, the- surplus value added susceptlble of oelng
relnvested 'whlch can here be calculated, introduces an e¢ement of modera—
tion in the’ earTler conclusions., This surplus, vhich in some clrcumstances
may be as important a criterion as the product-capital ratlo, is the value
added per caglta. It is- hlcher in hypothe51s IT than 1n hypotne51s III
and this azain shows the antl—econom1c nature of unduly capltal-lnten31ve
requu1pnent However, in thoth681s 11 (three shlfts) xt is still higher
than umdér present COndltlonS (two shlfts) and remains below that resulting .
from the formula of reorganlzatlon without additional 1nVestment (although

by a relatively small margin),

S L
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That part of the table showing the coefficients related to integrated
menufacturing, which includes spinning and weaving, is naturally close to
the previously mentioned figures.

Certain conclusions can be dravm from the above analysis, although
not with the same degree of accuracy in all cases. First, the idea of
re-squipment involving a high degree of modernization -~ at or even above
the level of hypothesis III - should be categorically rejected.

Tt will probably be a fairly long time before the relative prices of
factors in Brazil - reflecting a very different market position - change
sufficiently to invalidate this concluvsion,

Secondly, whenever present conditlons can be improved without additional
investment, hypothesis I, even at the two-shift level, iz clearly pre-
ferable to the massive mobilization of investment funds needed to carry
out the re-equipment in hypothesis II (three shifts)., In practice, it
seems that the disadvantage shown by the economic analysis of this re-
squipment would be greater in spinning than in weaving. As.will be
explained later, the problem arises from the fact that the operation of
a weaving mill according to improvéd patterns requires a quality of yarn
w-ich 1s difficult to achieve in mills in which most of the equipment
is obsolete, A gualitr factor is thus introduced here which may severely
restrict freedom of choice amoﬁg the alternatives offered in theory.

Thirdly, if hypothesis I is found to be unfeasible, or if administrati..
improvements under existing conditions camnot be carried out in certain
cases, the comparative position of hypothesis II, providing for moderate
re-eguipment, would improve considerably, particularly with respect to
weaving, In this case, a decisive factor in laying down the best
aporoach to the reorganization and modernization of the textile industry
might be the consideration of qualitative, institutional, market and other
factors which, by thelr very néture, cannot be expressed in figures, and
will be dealt with later,

{(e) Re-~equipment, expansion of the market and use of manpower

In this section the probable effects of a re-equipment programme on .
the use of manpower in the spinning and weaving indusiry will be examined,
bearing in mind the evolution of apparent consumption and the higher yield
of the operations wiich should result from the application of a re-

equipment programme,
/Any programme
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Any programme providing for the replacement Of*&bsolete, low-
yielding equipent by more modern machinery with a higher unit output,
tends in general to absorb iess manpowsr.' The re-equirment considered |
here, in spife of the fact that its target is a level of ovubtput much .
lower than the output of the United States and Japanese textile incdust. .
nay result in a c@nsiderable displacement of manpower. It will depend
largely on how it is_carried out,, since under certain conditions its un~
favourable effect on the volﬁme of manpcwer absorbed by the industry may
be lesgened. . ‘ _

In the interésts of gﬂeater clarity, the position will he described
in schematic form,

(1) The reorganization of the industry and its re-eguipment - and
not the latter alone - reduce the employment of manpowef in mills . in two
dilferent ways., On the one hand, modern machines have a higher unite
output than obsolete equipment and therefore fewer modern machines will
be needed to maintain the same rate of output., On the other hand, modern
riachines have a higher degree of automation, which means that a single
operative can handle a larger number of units at the same time.,

(2) A quantitative evaluation of the displacement 6f manpower which
a re-equipment programme such as is provided for in hypothesis II (see
the previous section) would produce in the Brazilian spinning and weaving
industry is very difficult to make because the displacement would derive
from Innumeradle specific situations; not only will the degree of |
ohsolescence of textiles mills vary considerably, but the extent to which
equipment substitution is undertaken will depend upon decisions in sach
mill, and this makes any over-all quantitative estimate hazardous, Hence,
the only purpcse of the considerations set out below is to provide some
indicatich of the possibie extent of the problem, The considerations are
limited to the cotton and wool sectors {which together represent about £3 per
cent of the manpower employed in the industry),

(3) Assuming that all the mills are in a situation similar to the
average for the industry,‘the total number of cotton spindles will drop
Ly 40 per cent, whereas the number of looms will decrease by L3 per cent. .

/iith respect
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Hith respect to wool, the reduction will be 42 per cent for spindles and
LG per cent for looms respectively, On this basis, the future inventory
of machinery would be approximately equal to 60 per cent of the present
figure as far as the number of machines is concerned. Nevertheless,
according to the re-equipment programme considered, there will be a
surplus of up-to-date machinery over and above recuirements for two-shift
operations, and this sﬁrplus will vary from one fibre to ancther and may
even be nil in some cases.gﬁ/ If the appropriate correction is made, the
future inventory of machinery will be about 63 per cent of the present
figure in spinning mills and 67.5 per cent in weaving mills (5 and 12 per
cent respectively of the 60 per cent of the machinery remaining in the
future),

(4) tiith respect to the workloads, the differences calculated between |
the present and future position, on the basis of re-equiprent hypothesis II,
are as follows: ‘

Present Future Difference in
situation  situation nercentagsa
Cotton spinning
{operatives per 1 000 spindles) 7,0 5.0 28,5
Cotton fabric (operatives
20 looms) 7.0 2.5 : 64,0
Wool yarn (operatives
per 1 000 spindles) 20,0 14,0 30,0
ool fabric (operatives . :
per 20 looms) 16.6 6.6 ~ 60,0

It may thus be censidered that in spinning miils, in general, the
reduction of manpower resulting from re-equipment will be about 30 per
cent, while amounting to 6C per cent in weaving mills, for each work
shift. It should be borne in mind that these reductlions relate to employed
manpower in the basic situation and that the total figure will only be reached
at the end of the programme, when the effect of all the measures to lmprove
the internal operatidn of mills will have been felt,

{5) The manpower necessary for an output equal to the present figure
(on a two-shift basis, as at present} would be as follows at the end of

the recrganization programme:

25/ See chapter VIII of the ICLA study,
/Spinning:
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Spinning: 70 per cent of the manpower x 60 per cent machinery =
- 40 per cent of the manpower currently employed.
WEaving: 40 per cent of the manpaver x 87,5 per cent machinery =
27 per cent of the manpower currently employed.
This means that to operate a number -of up-to-date méchines eﬂué‘
to 63 per cent and 67.5 of the present 1nventory respectlvely, at more
or less twice the present levels of unit output per machine and manpower
productivity, 44 per cent of the present manpower employed in splnnlng
and 27 per cent in weaving will suffice, A o
{6) However, the above .is based on a total output equal to the
present figure, whereas during ‘the execution of a re-equipment programme
internal consumption is likely to expand so as to require uge of the
same wachinery in & third shift., Ixpansion of total output, which will
be made possivle by the introduction of a third shift (working six hours)
would be.37.5 per cent,. and this would correspond to the apparent increase
in consumption up to 1956 or 1967. -
(7) The manpower increase resulting from the introduction of a third’
full shift (i.,e. worliing with all the machines available) is 50 ner cent
of the manpower used for, two shifts (as at present). Thus, the total
manpower required to work three shifts would be as follows:
Spinning: 44 per cent of the present manpower 422 per cent =
66 ner cent ‘of the present manpower,
Heaving: 27 per cent of -the present manpower 4 12.5 per cent w
" 40.5 per cent of the present manpower, ) '
Thus, the reorganization and re;eQuipment programme will, after it
has been completed, produce a reduction in. the manpower used in cotton
and wool spinning of about 33 per cent of the manpower now emplaoyed in thls
branch of the industry, The reduction in employiient which this 1mp11es
will be greater .in weav1ng, anountﬂng to 59 .5 per cent of the present
level, ' :
As: spinning mills cwrrently employ 53 per cent of tbelr manpower
in the cotten: aad wool sectors, the average reduction of employment for
' ' ' o /the comblned -
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the combined totzl of spinning and weaving mills wonld be approximabely
45 per cent of the present level,, This calculation, as said before,.

is not a strict calculation since, by reason of its aggregate nature,
the variations from one enterprise to another, which may alter the final
results, are eliminated. Hbfeover, it is assumed as a hypothesis that
the position with respect to the other fibres will be similar to the
nosition for cotton and wool, .

(8) The reduction in staff is not likely to talke place at once, but
will probabl> be gradual as it becomes possible, through adequate training
and vigorous internal reorganization measures taken by the mills, to
reach opbtimum workloads without affecting the efficiency of the machinery
or the quality of the product, and this may well take two or three years.
Similarly, a reorganization and modernization programme in a branch of
industry with levels of efficiency and productivity as low as those in
the Jrazilian spiinning and weaving industry must inevitably produce an
appreciable reduction in the manpower employed, since the surplus manpower
reflects the archaic operating conditions which the programnme is intended
to abolish. [However, there are a few points which show how, in practice,
the situntion may appear in a less unfavourable light,

(9) First, the introduction of internal reorganization measures and
improved methods of work, which will go hand in hand with the substitution
of obsolete eguipment, may not in vractice be fully synchronized in some
vears (at least in so far as achievement of full results are concerned)
with the re-equipment prograrmme, There will thus be a tendency for the
indices of manpower reduction given earlier to be nitigated by the effect
of the increase in apparent consumptlion. Secondly, the growih of the
maricet beyond the projected output capacity will require an expansion
of that capacity and a corresponding absorption of labour, so that the
size of the displaceinent of manpower will be reduced., This market
expansion may, moreover, take place more rapidly than expected if the high
gross product growbh rates registered in the past are accompanied in the
next few years by a more halanced distribution, both between regions and
between classes of population. The reduction in the cost of textiles may
aleo have a favourable effect on the consumption of the low-income

Sroups, .
/(10) Secordly,
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(10) Secondly, starf turn-over, which is a permenent feature of
textile mills, ‘reoresents-an average of 10 per cent of the manpowef
employed in the Bragilian upxnnlng and weav1n° 1ndustry. If, no new
staff is recruited to renlaca those lost through turn-over during the
period of adaptation of the operatives to the new machlnery, the man-
power displaéed'may"péfhaps'be completely reabsorbed by the industry
itself, ) . B ' |

6,- - The selection of techiigques 'and eouipment from a dynanic standnoint™~

- The gbove analysis 1llust“atep the problem of selectlnﬁ techniques
in the preparatien of industrial development nrogrammes, as it relates
specifically to the reorganlzutlon and modernization of a tradltlonal
industry, '

The follcwzng paragraphs deal with the same problem fra; a dynamic
standsoint, ‘introducing into the consideration -of the topic some hypotheses
on probable evolution as compared with Burope and the United States,

(a) Some hggptheses'on:the evolubion of textile technicues (cotion
spinning) in Brazil conpared with the United States and iurope

A few hypotheses are oIffered below on future techhical stages in
respect of cotton spinning in Drazil, compared with the progress made
in that bLranch oi the industry in more-developed cduntries, in order to
be able to determine the course which should te followed by the Brazilian
industry to enable it to compete with the industrialized countries,

Tc this end, a study vas made of the behaviour of specific components
of the cost of.production of one kilogramme of cotton yarn (count 20) in
Brazil, Europa and the United States: the components selected were those
vhich lent themselves more readily to an estimate, namely labour, depre-
ciation and the interest on capital invested,

Jith respect to the stages, it was considered that the present
sitvation in Brazil is as described in the ECLA study on the textile
industry in that countiy gz/a situation which is mp;e'qf less similar to

that of_ murope in the years be fore the Se coﬁd' World ‘v;‘ar.’

26/ This top*c is dealt Wlth more fully in Mla nrOﬂramaclén de 1ndustr1as
tradicionales: una metodolOﬂiagpqra 13 lndustrla textil (S;/QCLA/COHF
11/%.23}. : . . .

27/ See A~ 1ndustr1a textil do Brasil: Pesgu_sa sobie .as candlcoes de
Opera;go 008 _Tanes de fiacac e tecelagen, melted(E/CN 12/62 5

/The next




ST/ECLA/CONF.11/1.,3
Page L8 '

The next stage, which is called ¥stage 1", represents the level
which could be reached through the implementation of a prograrme of
reorganization and re-equipment, thus producing a situation such as.
existed in Zurope a few years ago, in the 1955-60 period or thereabouts,
representing a level that has already been partly exceeded, It is 2
standard technical level of the conventional type, using machinery with
a norral output, of some 20 grammes of yarn (count 20) per spindle-hour,

il present, the cobton spimring industry in BEurope is moving beyond
thet stage as a result of further improvements, and it is estimated that
by 1968, when the reorganization of the Drazilian industry will be
connleted, Burope will already have left stage 1 behind and passed fully
into stage 2. _ .

The technical level renresented by stage 2, which aporoximately
reflects the presént sitvation of the industry in the United States, 1s
characterized by the use of high outpul wmachinery— which may bring out-
pul to about 24 grammes of yarn (count 20) per spindle-hour. Ii is
estinmsted Lhat Drazil will reaéh that stage by 1977, or ten years after
completion of the reorganization which characterizes that countryts first
stage, a time limit considered sufficient to amortize the investment
made,

Stage 2, the featufes of which have already been described, will thus
ve the third stage for DBrazil and the second stage for Europe, while for
the United States the next stage will be.complete automation, which will
be called stage 3 and is described below, .

Ixperiments are being conducted in various parts of the world, based
on the use of partly avtomatic spinning systems (from the opening of the
bales to the drawing slivers and from the drawing slivers to the cone-winder,
in the case of direct spiming, so that all that has to be handled is the

trasspert of the drawing sliver tins to the roving frames).

28/ With "carrousel" fitted onening, directly feeding pneumatic cards
producing scme 20 kg. of fine yarn per hour, high speed drawers with
sliver regulator, roving frames with high capacity spinning bobbins
or even direct spinning of the drawing slivers for coarse or medium
counts, continual frames of 15 CCQ RPH with automatic movement of the
spinning boubins, high-speed automatic winders and automatic knotting
of yarn, : :

~ /These systems
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These systems are based on Lhe succéssive addition of machines similar
to those of the standard type, with an output comparable to that of the
machines described as typical in stage 1., Thus, an increase in labour
output is obtained through a reduction of staff, until a workload of a
1little less than 1 000 spindles per worker is reached, but without any marked
increase in the output of the machinery, .

However, further new processes are being developed, based on machines
whose outpul is higher, similar to those in stage 2 excepit that they are
completely automatic and even provide for the-.elimination of some phases .
of production now being used, )

The output of these machines will be appreciably higher, since they
can produce zs much as 28 grammes per spindle~hour (based on yarn of count 20)
and .with workloads so .low that 0,5 persons can handle 1 000 spindles, whereas
al present the same number of spindles need more than 7 workers in DBrazil,

3 din Europe and - 2.2 in the United States. Stage 3 is therefore con-
sidereqd the use of these latest automatic high-output systems, without con-
sidering those at present being tried out, since it is felt that they
have been superseded by the completely automatic. systems which will appear
on the market very shortly, : B

"Bstimates of installation costs should he based onthe éurrent price

of existing avtomatic systems since data is lacking op which to make an
estinate of the real cost of future methods, Howevef, sinze the number

of machines involved in the automatic process is likely to be less than for
ie standard process, the future price may well be below the figure selected.

It is generally agreed that the salaries, hours and, above all, the shor-
tage of labour expected in Europe during the next decade will compel the
“Lextile industry to adopt completely automatic systems (stage 3), It is .
estimated that these.systems will be in use in Burope in 1977 or thereabouts,
and in the United States by 1968; at the moment it is not possible to say
when these techniques will be economically applicable in Brazil, It is
therefore important to study the effect of the successive stages on costs
and the extent to whiqh.inVestments.will prove esconomic, as -well as to |
corpare the gompetiti{e position in the three areaé."AS stated édrlier,
since it is impdésible to fbfédaéf %héhfﬁfﬁfé behaviour 6f all the cost
conponents, particularly the raw material (cotton), the analysis should

be eonfined to labour, depreciation and interest on capital invested.,
5Y Takhmia
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(1) Iabour: this was based on the nresent aﬁerage cost per hour of
work, including social security payments: 0,35 dollars in Brazil (including
the night shift), 0,80 dollars in iurope and 1,70 dollars in the United
States. For the succeding stages the cost of labour was éstimated on the -
assumption that it would incre¢ase by one-third of the additional profit
resulting from greater output, the cost of labour per kilogramme of yarn
being obtained by dividing the hourly wage by the amount of yarn produced
in one hour of work, .

{ii) Depreciation: for Brazil, wwith respect to the conditions under
stage 1 and 2, the figures included in the ECLA reportgg/ were used, while

for stage 3 depreciation was estimated to be 10 per cent annually on an

estimate of 325 dollars per spindle, a figure which includes a 35 per

cent increase over the f,o,b, value, to meet the cost of freight, emtry
and installation., For Europe, the same figures were used riinus the 35 per
cent increase, although with respect to stage 1 half the amount estimated
for the stape was taken to cover the amortizations already effected,
future amortizations being estimated at 20 rer cent amually in view cof
the fact that stage 2 would be reached shortly, The same procedure was
used for the present position {stage 2, in tle United States,

(1ii) Interest on capital: 12 per cent was used for Drazil and 6 per

cent for Europe and the United States, the percentages being applied to
the output which, either in practice or theory, is obtained or can be
cbtained under optimum conditions of efficiency,

The cutput of 1 000 spindles - based on &6 600 howrs of work annually - |
was estimated, for the different stages, at 14 kg. (Srazil!s present figure),
and 20 kg., 24 kg, and 26 kg, for stages 1, 2 and 3 respectively,

The workloads (in terms of the number of workers needed to operate 1 000

spindles, including prepsration in the spimning) were zlso estimated separately
for each country or area and each stage. However, with respect to stage 2

in Drazil, the workload adopted is slightly lower than the lead in Zurope

or the United States at the same stage; this was done because of the

ifficuliy which brg21l is likely to experience in training workers and

superv1sors to the same level as in the other two areas, particularly in

29/ See i industria textil co Brasileeee OR.¢it,in footnote 27,

/view of
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view of the réiétively low starting oint i Urazil. The ésumptipn also’
reflecis the intention to reduce loss of employment to a minimum, since-’;
demand is not expected to expand sufficiently to make p085101e increases.
in output capac1ua, and thus the absorntloq of the manpower dlsplaced

b technlcal advances,

Fl

(b) Tentative estimate of cost, investment and yield

The results of the estimates based on the aééwnptions and hypotheses
described -are shovm in table 6, '

The folloﬁing conclusions can bLe drawvn from the table:

(i) The cost of labour per_uniﬁrof output is reduced in every case as
a result of the increase in ouiput imputable to the use of more advanced
techniques, in spite 65 the provision made in tﬁe assunplbion for substantial
increases in hourly wages: in Brazii-the ratio hetveen presenﬁ‘wages'and
those in stage 3 is 1 to 4, in Burope it is 1 to 3 and in the United °*ates
over 1 to 2, "' . _ , -

ﬂii) On the other hand, the trend of the incidence of investment on

unit of output (depreciatipn) shows a continved rise, In gra21l the increase
is perhaps moderate up to and including s%age 2, but it rloes sharply in
the third stage; in fact, while depreciation in stage 2 is slightly over
twice the present figwre, in stage 3 this cost component is nearly six
times the preseat Ligure and two and a half times the T3 rufe in stage 2.

In Zurope, the move from stage 1 to stage 2 means an increase of 33 per
cent whereas the depreciation figure in stc.gv 3 implies inereases of 200
per cent and 125 per cent over stages 1 and 2 respectlvely.'r'n the Uhlted
States the moﬁe to stage 3 would mean an increase of over twice the present

.

charge (stage 2) for depreciation, .
{iii) Looking at the total of the three cost components, Brazil shows a
fairly sharp reduct on of avout 10 per cent between the present position and
stage 2. However . the move from st@ne 2 to staze 3 shows a doubling oi the

cost. ' , ' ' ‘
In uu'ope the p031t10n is somevhat 51m11ar the cost of sta 2 is
nearly & per cent over the cost of stage l whlle nhe cost of stage 3 is
40 per ceat more than stage 1, a percenuage which is more or less repeated
in the case of the United SLaues in tne tranultlon fron stare 2 to stage 3.

/Table 6
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FRESENP POSITION AND CCFTAU*TIVE PROJECTION OF SOME TECHNICAL LEVELS IN COTTON

Bagse output {kgs per 1 000 spindles/hour}

Output {grammes per man hour)

- Hourly wages (in dollars)

Cost c¢componenis used per kg of yarn
{in dollars) :
Labour
Depreciation
Interest on capital
Three component total

Estimated present capital {in dollars per
1 000 spindles)

Investment (in dollars per 1 000 spindles)

Output (kg per 1 000 spindles per year,
6 600 hours & yesr, three shifts) -

Index of ouf:put per 1 000 spindles
eapitaleproduct ratio (dollars per kgfyear)
Capitel-preduct index

Workers per I 000 spindles in 3 shifts
Capltal-labour ratic (dollars psr worker)

Capital-worker index

SPINNING IN BRAZIL, KUROPE AKD THE UNITED STATES
Brazil Furope United States

1962 Stage 1 Stage 2 Stage 3 Stage 1 Stage 2 Stage 3 Stage 2 Stage 3

1968 1977 : 1962 1968 1977 1962 1968

14 20 ok 28 20 2L 28 24 28

2 D00 4 300 11 200 56 000 6 500 12 500 56 000 12 500 66 000

0,35 0,450 0.65 1.50 0.80 1.10 2.40 1,70 9460

0.175 0,094 0,06 0403 0.140 0,09 0.0U3 0,120 0,060

0.031 0.063 0,073 0.175 0,045 006 0.135 0,060 0,135

0.035 0.072 0,082 0,210 0.013 0,036 0,081 0,018 0.081

0.2H1 0,229 0,215 0,415 0.198 0,166 0.299 0.198 0.276
25 000 . 30 000 L7 500

85 000 135 000 325 Qod 95 000 250 €00 250 DOD

92 Loo 132 000 158 4oo 18k Boo 132 000 158 Loo 184 Boo 158 hgo 184 G0

100 143 173 200 100 120 140 100 118

0,27 0.64 0.85 1,70 0.23 0.60 1.35 0,90 1,35

190 237 315 630 100 261 587 100 450

22,8 15.0 7456 1.5 9,0 66 1.5 646 1.5

1 097 5 666 18 oo0 216 667' 4333 14 39 €6 000 7 197 166 000

100 516 161 19 750 160 a3 It 980 100 2 306

g./ Output of carded yarn count 20, working with three shifts,
b/ %tth respect to Future salarles, it 1s assumed that the profit accruing from increased cutput will be equally divided, one-third each for the

worker, the enterprise and the consumer respectively.

z6 ofeq

£°1/TT° 2500 /Y TOR /1S
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(iv) This would seem to indicate that unless present conditions change
auvtomatic spinning would not be economic in any area if the f,o0.b, cost
of 250 dollarsig/per spindle cannot be reduced, However, in view of the
labour shortage in sonie areas, the technigue of stage 3 might have to be
adopted, in spite of the lower yield, in order to meet demund, Another
solution would be to use the output of countries with cheap labour in
order thus to make up the deficit in the more developed countries, .t arng
rate, as far as Brazil is concerned, considering the relatively low cost
of labour and the higher cost - compared with other areas - of imporied :
machinery, it does not seem possible to say when the introduction of highly
automatic techniques will be econowdcally feasible, IHowever, the position
might be different 1f the manufacture of this t;pe of machinery were under—
taken under econcmic conditions,

(v} Comparison of the present cost (three components) shiows that in
Brazil cutput is about 22 per cent more expensive than in the cther areas;
hoswtever, when the reorganization and re-equipment program:e is, completed
in 1968, Brazil will compare favourably with the United 3tates, but still
unfavourably with Zurope,

This comparison might show entirely different results if other inputs
forming part of the cost, particularly the rgw cotton, which represents
between 50 and 70 per cent of the total cost, were included,
a5 stated in the ECLA report,il/the fact that the raw material is consideravliy
cinearer in Brazil than in the other areas more than offsets the country!s
- unlavourable position compared, say, with the United States, in the matter
of operating costs as defined in the present analysis. In 1977 Brazil's
position -~ as early as stage 2 - will have substantiaily improved in com-
parison with the previous stage. If Lurope remains at the same techitical
level in 1977 as in 1968, in other words if it is still in stage 2, the
22 per cent cost advantage it held over Brazil in 1968 will decrease by
15 per cent in 1977 as a result of the improvements made in Drazil., On the
other hand, if Europe moves inlo stage 3, providing for a high level of

automction, Brazilian costs in 1977 will be considerably lower than the

30/ Ustimates based on an actual budget.

231/ YL dndustria textil o Drasileee' on.cita .

/Eurcpean costs,
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puropean costs, unless the latier improve considerably as a result of
substantial reductions in the cost ofknachinery estimated for stéée 3.
This seems to imply that the idea of using automatic splnnlng methods. in
Brazil should be discarded. o
(vi) Bstimated investment per 1 000 spindles in Brazil would reach
85 000 dollars in 1968, or 3,4 times the presént investment of 25 000 dollars
per 1 000 spindles (representing machinery much of which is automatic}.zg/
While the amount of additional investment needed is conéidefablﬂ
should be borne in mind that it will Dzoaure an upv ard revaluation of the
present capital by LOO per cent in view of the fact that it will convert
an obsolete rpachine inventory into a stocic of up-to—date machines. At the
same time, this additional investment will make it vossible to reduce by 22
per cent the price of the three cost components re;erred to.

(vii) As the future value of output cannot be forecust, depending as it
dces upon market conditidns, an analysis of the cépital-product ratic has
been made, the ratio being expressed in terms of volume, This ratio - the
input of capital per annual kg of yarn - would amount'to 0,27 dollars under
present conditions in Drazil, although if it is considered that the, same
capital will allow ocutput to continue for six more yéars untii 1968,'th§
ratio will be reduced to one-sixth, or 0,045 dollars per ke, allowing for
amortization during this period, ' lWhile the unit input of capital will
be 137 per cent higher in 1968 than in 1562, account should be taken of
the faet that there will be a 400 per cenc revaluatloﬂ of machinery over
its present value with an additénal investment of only 250 per cent of tbe
present estimated capital, The additional 1nvesbment for stage 2 will
bring the capital-product raiic up to O, 85 ‘dollar in 1977. +f depreciation
of this investment is spread.over a ten-year perlod, annual amortization
ulll amount to 0,085 dollars, .However, since it is felt thét the move tp
stage 3 after the ten-year period has elapsed will not be ec-onomically
justified, it may be estimated that the investment estlnhted for stage 2 vlll
have a useful life of 20 vears, thus reducing its annual 1n01dence to 0. 0&25
dollars per annuwal kg of yarn, virtually the same figure as was estinated.

for stage 2, Oulput will increase by 20 per cent with the same numoer of

32/ In the aforementioned study on the texille 1ndustrv i ura21l 'bhe valne
of this machinerr was estimaled at one~fifth of its replacement value,

/spindles, but
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spindles, but if & period of 20 years is consicdered, demand should increase
by 120 per cent, ond therefore it may be estimated that output capacity
during the same period must be doubled,

At the technical level of stage 1, an outpuv sufficient to meet
demand in Brazil,wiﬂ.require 2 400 spindles, Taking a figure of 35 dollars
ner spindle, the investment factor will then amount to 0.35 dollars per
anmual kge On thé other hand, if the output required to meet demand is
based on components of the technical level needed for stage 2, only 2 0C0
spindies will be recuired which, at a unit cost of 135 dollars, shows an
investment factor of 0.47 dollars per annwal kg of yarn, Considering that
part of the equipment used in stage 1 will have to be revlacad Lecause 1t
has ecome obsolete and camnot e used, the investment estimated for stage 2
- reflecting a complete reconditioning of the equipment - is liliely to be
uore econecmic in the end than a reconditioning of only part of the eguipment,

(viii) TPoplementotion of sbage 1 in Brazil, expected to be completed in
1965, will raise the capital-worker ratio from 1 097 dollars to 5 666 dollars.
This ratio is almest exactly in line writh the aforementioned revaluation to
be effected in present ecuipment as a consequence of the expected investment
of 05 dollars per, spindle needed to move from the present position into
stage 1. In fact, it has already been shom how an investment equal
to 3.4 times the revaluation would be equal to four times the present'value
oi the machinery. .In other words, the increase_in the capita1~wofker ratio
is merely apparent, Stage 2, on the other hand, will produce a real increase
in the ratio,:ipce the investment per work will increase by over 200 per
cent, from 5 666 dollars to 18 000 dollars, particularly as a result of
the reduction in the number of operatives, which will be merely half the
nmmiver needed in stage 1, However, account should be talen of the fact
that output will increase by not more than 60 per cent whereas demand will
‘rise by 120 per cent if it is assuned that the same machinery will function
Yor at least 20 years, In this case, the output capacity will have to be
douled and this would completely reabsorb the manpower displaced.

(ix) Inplementation of stagesl and 2 will represent at least a relaiilve

reduction of persons employed in the industry if demand grows at an anual

rate of only 5 per cent., However, the market can be expected to expand
/at a
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at a greater rate through a more raiwid development of the domestic
market and the opening of foreign markets {(Latin American common'mérket,
output deficit in internatignal markets or beiter competitive position
with resnect to the latter), and this would have a favourakle effect on
the absorption of labour: lboreover, it should be borne in mind that -
waeges will increase by 90 per cent between the present positién and “he
conditions expected for stage 2, rising from 0.35 dollars to 0.65 doliare
per hour in real terms, '

(x) With respect to the above, it is reasonable to assume that
Drazil will graduily move from the present position to stage 2 in about 20
to 25 years, _ , 3

{xi) Hodernization of. the Brazilian textile industry will, of course,
raise serious Tinancing problems, particulariy in the move Irom stage 1
(1968) to stage 2 (1977), Investment intensity in this case will be
135 000 dollars per 1 000 spindles and will reflect a complete change of
techniques, without any possibility ol effecting reductions by modifications
in the machinery. The estimated capital for stage 1 may be fully amortized
in 10 years.  Assuning bhat profits will be the source of financing in the-
move from stage 1 to stage 2, the reserves needed will have to amount to
some 13,5 dollars per year per installed spindle, without taking into
account the expansion of output needed to keep up with the increase in
demand, In order to build up these reserves,; a most difficult task,
particularly in periods of foreign exchange instability, the Goverrment
will have to provide suitable tax incentives, _ .

The provlem of expanding output capacitr may also be tackled by
avtracting foreign capital. This prospect may have some practical meaning
if, in future, shortage of labour and uneconomic conditions of operation
in stage 3 (automatic spimning) produce a shortage of output in the more
developed countries, Foreign companies would then become interested in
establishing mills in countries where operating conditions are such that
they can export to their own countries. the wvolume needed-to make up the
deficit, A "
C -/(e) Relative
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(¢) Relative position of the Bragilian toxtile industry

Table 7 shows the comnarative evolution of the lndustry in the
countries considered, based on analvsis of the data mentioned earller,
with.particular reference to the relative position of the jrazilian
lno.ustrv.m ‘ - T ,

Era21l's p051t10n, compared with the other areas, would be as follows:

(1) tput: Brazil's present output is only 15 per cent of the output
in tne United Stateu and 33 per cent of that in Europe. In 1968 it ui11"
be & per cent and 35 per cent, respectlvely, of United States and Auropean
oubput, while in 1977 Brazills output will be around 20 per cent of the
figure for the other areas, N

(i1) Cost: Brazil's present cost is 22 per cent higher than that of
the other areas considered, In 1968 it will be 16 per cent below the
figure for the United States but will remain at 22 per cent aboye the cost
in durope. The Dragilian position will then improve up to 1977, when the
cost in “razil will drop to 17 per cent and 22 per cent below the figires
for Lurope and the United States respectively.,

(1ii) Cavital-product ratioc:- at present the incidence of capltal charges

on output is 10 per cent lower in ESrazil tharn in the Unitegd States but 12 per
cent higher than the estimated figure for Iurope, In 1968, the capital-pro-
duct ratio in Brazil will be slightly higher than in Lurope and 6 per cent
beloir the ratio in the United States., In 1977 the Bra21llan p031t10n will
be most favourable: the ratio will be 37,5 per cent below that of the

other areas, '

(iv) Capital-labour ratio: the ratio for ura211 is lower in all the

years consideréd.” At the noment 1nveatment per worker in Drazil is 'less’
than a third of the figure for Ewrope and one-sixth that of the United
States, In 1977, in spite of a morz than 100 per cent increase over the
estimated figure for 1968, the ratic in Brazil will be ohly 12 per cent of
the figure estimated for Hurope and the United States,

From the above it may be inferred that in 1977, or perhaps even &
little earlier, it might be economic for the United States and Europe to
talke advantage of the favourable conditions in Drazil - and perhaps in
other Latin dverican countries with similar conditions- to produce in those
countiies the volume needed to make up the deficit created by the increase

in their demestic demand,
/Table 7
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COMPARATIVE EVOLUTION COF YHE TEXTILE INDUSTRY IN THE THREE
AREAS CONSIDERED, BASED ON 4 TENTATIVE SCHEDULE

Toble 7

A
. wmes per man/hour)

rat per kZ. of yarn
doilars per kga.
.throe ecempenerrts)

Cepital-produet ratio
{dallave per ke/yeor)

Capital~labour retio
{dollars per worker)

Indices b/

Output

Capltal=product

Sopltal=labour

Reglion 1962 1968 1977
Brezfll 2 000 4 300 11 200
Europe 6 500 12 500 56 000
United States 12 500 56 000 -
Brazil 04241 0.229 0,215
Europe 0.198 0,188 0.259
Urdted Stotes 0.198 04276 -
Braztl 0,045 0,06l 0,0425
Europe 0,038 04060 0,068
United States 0,050 0,068 fo-
Brazil 1 037 5 666 18 ovo
Europe 3 333 1l 394 166 000
United States 7197 166 0QO -
Brazil 100 100 100
Europe 225 290 560
United States £5¢ 1 302 -
Brezil 100 100 100
Europe B2 82 120
Undted States 8 120 -
Brazil 160 100 100
Burope 8l 25 160
United States 11 106 -
Bragil 100 100 100
Eupope 304 254 922
Untted States €56 2 930 -

o/

216 667

. creluding amortizatlon,
5, Brazil: 100,



