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This paper summarises the main points from a study on technology
related patterns of employment in manufacturing industrcy.**
Interest in this question was triggered by observations made
during factory visits and discussions with managers in the
Brazilian textile industry. These revealed that the
technologically most advanced firms preferred production

workers without previous expesrience in this industry. This
pollcy seemed particularly puzzling in areas which have a long
tradition of textile production and a surplus of labour with
practical experience in the industry. At the same time both
government and employers continued to refer to lack of ecducaticn
and skills as cone of the main bottlenecks to industrialisaticn
and the absorption of modern technology.

The research compares firms which are technologically very
advanced with firms which use less sophisticated machinery

and eguipment, and analyses how technology shapes their demand
for labour. The study is concerned with the impact of
technelogical change on the utilisation of labour in %erms of
number of jobs, recruitment, training, skill requirsments,
labour turnover, wages and internal mobility:; it alsoc
investigates the impact on the utilisation of external labcur

in the form of sub-contracting of small producers and emplovment

of outworkers.

The work is prefaced by a review of the literature. On che
question of how technological change affects the utilisation

of labour only one thirg seems to be clear: it is lakour saving;

** Technology and Emnlovment Practices: Industria
in Developoing Countries, Croem Helm, Londcn, <
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the innovation generally reduces the number of workers per
unit of output in the branch where it is applied. When it
comes to the guestion of how technological change affects the
type of employment, contradictory views are apparent.

The scenarios found in the literature range from:

a) the 'post-industrial society', in which sophisticated
technology absorbs all routine activities into the
machines and requires high degrees of skill, commitment,

and autonomy from a stable, well-paid workforce, to

b) theses about the continuing degradation of work in the
20th century world, in which a major concern in the
devising of technological innovations is to de-skill
the jobs, turn them into calculable and standardisable
routines, so that labour beccmes more easily replaceable
and cheaper.

Cf course these represent the extremes in the employment
literature. Between them are various theories which posit

a secmentation of labour markets as a result of technological
development or of management's attempt to achieve control
over the production process.

The main problem is that there is a wealth of studies on th;
advanced countries, but little which deals explicitly with
technolegy related patterns of employment in developing
ceuntries, which may be distinctively different. The debate
in the advanced countries always centres on the impact of new
technologies upon an existing situation. In less developed
countries, the techndloqy is often the same, but the existing
situation rarely is, a difference which gives rise to new
guestions. It also explains why modern technology in
developing countries is often associated (at least implicitly)
with a privileged workforce, ie higher skill requirements,
Setter wages and greater stability.

Research methods and data

In the main body of the work, these issues are examined
empirically, starting from the assumpticn that the impact

of technology on labour varies betwesn different categories
of labour and different industries. Four industries are
investigated which are thought o represent different stages
of technological development: (l) “he production of chemical
fibres, (2) cotton spinning and weaving, (3) clothing
manufacture and (4} the producticn of hammocks. Trese

industries are examined on the basis of factory wvisits,

from their personnel departments, as well as from trade unicns,
machinery suppliers and secondary sources. This
supplerented, in the case of the spinning and weawving industry,
by a study of 'hypothetical factories' at 10 year intervals
between 1950 and 1980. These model factories are assumed to

use the most modern technology available in the respective

years, so that trends (or potential trends) in labour preductivity,

1
efficiency of machines, capital-labour ratios, numher of spindles
or looms per worker, labour force composition and skill
requirements can be calculated. This "relative information®

can be contrasted with what really happened in the economy;
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the use of hypothetical factories serves to clarify the actpa

ctual
trends in labour utilisation and %o provide grounds fcr assessing

the relative importance of technclogy. While the empirical
a

Classification of technologies

The categories for assessing the way in which technelegies
influence labour utilisation are drawn from the history cf
industrialisation ané technological dévelopment lrgelf. The
four industries chosen represent four broad stages: £firs:,
when werkers are brought together sither under one roo? or

through the putting out system, without altering the existing

technology; second, when the tasks ars divided and spaci
tools developed; third, the deveslocment of machinerw

subordination of the worker to it; and £3inally: the



of continuous automated production, in which the worker's
main task is to monitor the machines.

Z% is implied neitner that any given industry is tecnnologically
herogeneous - the industries considered here contain firms at
diffarent stages of technological development, nor that all
induscries go through all stages. Synthetic fibre production,
for example, was 'bearn' in stage four, the clothing industry is
still at stage two, and cotton spinning and weaving, which did

dsvelco from stage cne to three, has been only partially

successful in reaching stage four.

From the point of view of the cenclusions of the study, and
particularly those dealing with policy implications, it is
probacly stages three and four which receive most attenticn
and shed most light on contemporary developments in skill levels
ané wage rates in industry. Stages crne and two, on the other
a useful framework as they stand to shed

light on an important feature of industrial organisation in

t

Zavelozing countries - the persistence of outwork.

pystinc out:s past or présent?

s the number of people earning their livelihocd as
isguised wage workers is considerable. The case studies

s a reminder that this form of labour utilisation
tinues to be important. The most obvious reason why the

xternal labour is most common in stages one and two

[e]
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purely technical.- In production of synthetic fibres or
ent, for example, farming out is a technical impossibility
due to the continuous nature of the vroduction process. Thus

staga four eliminates the possibility of subcontracting, unless

ct explain the whole story.

markating channels go a long

18 JEWEE Hasi. The clothing industry

shows this very clearly. From a technological point of view,
all clothes could be produced in a putting out system, but
typically it is found in those for which demand is most
volatile and distribution channels are diffuse. for the

same reason large capital keeps out of such lines of prcduction
leaving the field to small capital which is generally mors
efficient in coping with the required flexibility and in
farming out the production process, not least because cf:ten

the cooption of external labour takes place in the twilight
between lsgality and illegality.

Skills and Control

As regards skills, the Brazilian case studies show three

trends:

1. The necessary training time for most shop £loor workers
decreases. (This came cut most clearly where spinning
and weaving mills at different fechnological levels were
compared; here the de-skilling was undoubtedly an outccome
of technological change. In the clothing industry, it
was more a result of changes in the organisation of the

workprocess.)

2. There is a progressive concentration of kncw-how and skxill

in a small group of managerial and technical wcrkers.

3. However, the number of de-skilled workers (see trend 1)
falls at a faster rate than that of managerial aad technical
workers; hence in relative terms the skilleé compeonent cof
the workforce increases, while a (shrinking) majority of

workers suffers a process of de-skilling.

Such findings (especially trend 1 and 2) are weéell kxnown frocm
research carried out in advanced countries. This study
suggests however that the process of destructicn of olé

skills and creation of new skills is often different in
developing countries. The former is different because

their industrial base'is younger; as modern industry is oZza=n

newly implanted in developing ccuntries (in the

1

import substitution), certain skills never a:x
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their labour force; hence it does not alwavs ma



talk about @e-skilliing. The.latter is different, because
=2 zraation of naw skiils is most pronounced in those
industries which develop and produce the new technologies
and these are generally not located within less developed

Tha zoncern of employers with control over the labour process
a2ces in 2 aumber of circuastances as a decisive factor in

po s towards labecur. It care cut most-
of the advanced text=ile and clecthing

precise exacution

L3 imsgwucikions; it is hard to understand this g i It only

Bacormes feasible because modarn technology and me

ion considerakbly lower training requirements. However,

i
agirancad machinerv and work organisation are only a necessary,

icient condition. For the above policy to work,

carafel salecx~ion and training srocedures need to be Ipllowed,
i

alised staff and facilities to

utweighed by gains in

o]
in the workplace. 2gain

nowevar the distinctive conditions of the developing countries
are emchasissed and it is suggested that the contreol aspect of

has *hree 3Zimensions which rmake it different from

Lakovr turnover, wagsas and reliabilitv

%3 regards the imgact of technical change on wages, the study
sHows twé dirsctiens which run contzary to each other. Oon
zhe zne hand the limited aining reguired under modern

=3l cendizicns makss the worksr more gasily zsplaceable

and thus akerss a fownwardi pressurs on wages in scme industries.

~J
1

In the textile industry, it certainly kept wages frem rising

in any significant way, even though substantial modernisatiosn

of equipment occurred and even though considerable gains in
labour preoductivity were achieved. On the otner hand lies
the experience from continuous process production, wiers

amployers' attitudes towa
different. The chemical
rates and relatively high
explanation cannct be fo

£irms glve operators a training

lh

to sati their stendard

are more costly than in preo
scale which are of a disconti

employment conditic

s
endogenous to the firm apd

£ the pattern of labour utilisatls

fibre industry is managemsnt's

tecanological conditions, does

conditlons of work and omploimen

The adwvent

their role

occurs, always incre
factor. Even though the expsctat
in agtcmatic processes woulid svent

uncertainty and so reduces responsi
of automation brings its own t=z2c¢

Lo
for breakdown reguiring human moni

Inasmuch as the reliabiliczy or sfficisncy wzoe becczes
it has far reaching economic consequences. Iz assence tais

possibility breaks the lirk between flanible wages and employmenc
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creation and therefore severs the connection which establishes
the market's supposed tendency towards full employment. In
doing so, it destroys the very argument on which the defence
of the market's social function rests.

Sorme oolicy imolications

Some policy implications are general, others are specific.

At the rmost general level, it must be emphasised that advanced
technology cannot be equated with privileged jobs. Intra-
industry comparisons in the textile and clothing industry
revealed that it is rarely an advantage to work in an advanced
technology factory. If anything, work is more repetitive and
strenuous. Pay is sometimes a little better, but not always.
Labour turnover is considerable. Certainly, any expectation
that technological modernisation would soon solve the problem
of low-paid and unstable work conditions must be considered
ill-conceived. A crucial factor is that in industries such
as textiles and clothing, more modern technology tends to make
it easier to substitute one worker by another. Hence the need
for protection through legislation which improves jcb security
and remuneration is no less urgent in technologically advanced

firms.

There are however, certain kinds oﬁ advanced technology, most
notably continuous process production, where replacing one
worker by another presents problems; no% because of high skill
requirements, but due to the importance of dependable work

: The evidence from the case studies is only

indicative, but policy makers should accustom themselves to the

cerformance.

idea that under certain technological conditions, it is
'efficient' for employers to offer a package of employment
cornditions better than what the law or the labour market demands.
This package, including the wage, is explained endogenously and
hence is not susceptible to government policies. In particular,
serneral government policies which seek to influence employment

<r competitiveness by reducing wages and curbing trade union
scwar would be futile for these industriss, Future research

Wwill have to assess whethar the reliability wage effect can be

2xpected to sccur in all forms of autcmated productica and

-1 B 1 I
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whether the continucus nature of the process 1s a decisive

criterion. Whatever the precise cutcome of such research,
it seems certain that the whole cemplex of medera technclogy

anc employment conditions neads disaggregating, befors a-
Governmert action can be made/predicted.

Policy implications of a more immediate practical value lie

in the field of vocaticnal training. Employers' ccmplaints

fu

about the lack of trained werkers are worigd wide and toc often
governments are 'invited' cr 'bullied' inso stpportin
industrial training, all in the name of ecznomic groewth and

paving the way for modern technology. In evaluating such

s
o

requests, it is necessary to exercise great scrutiay

the risk of over-simplification, the £ollowing

are suggested.

Do not subsidise or become invelved in vocational training
for machine operators and auxiliary workers. The training
required to exercise the jobs is short ani +ha mora modern
the technology, the shorter the training necessary. I£
employers were interested in ski bl

would not avoid the

i If tra=ining costs are

worked in other firms (
high due to excessive labour turnover, the soluticn must he
sought elsewhere, not in goveranment suppert for this kind of

training.

For maintenance workers the recommendation would be different.
The research revealed that in proporticnal terms their
importance increases, but opinicns were divided as to whether

the length of necessary tra aing time would incre

fu

i se:
Whatever the answer, occupations such as mechanics, elzctricians
and electronics servicemen, require a relatively comprehensive
training, which in its basics is common to all industries.

This is an area of training for which theres is a srea: nead

and in which government mus- Drovi

vocational trainin
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training programme for these occupations, but in the course
of the research it became apparent that it is not sufficient.

Finally, some implications for employment oriented project
evaluation are drawn:out. Employment policy, in order to
te effective, has to be linked to the rrovision of government
incentives. However, the government bodies examining
industrial projects generally lack information on the amount
and type of employment which can be expected from investment
in determinate industries. Since the amount of research
which can be carried out in the evaluation of projects is
limited, sectoral studies on technology related patterns of
erployment are important in providing the analyst with a
theoretical and empirical framework for his/her project
specific work.
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