
U N I T E D N A T I O N S 
LHaTED 

ST/ECLA/Conf .23/L. 53 
March, 1966 
ORIGINAL: ENGLISH 

tiiiMMMiiiitiiiHiitiuniiiMiiiMriiniMtHMittilititiittiit<nuiUMiUMMiunu;uttuiMfuinifniiMiMiiM(iiiiiiituniii<MiMnniiiî  
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I ~ INTRODUCTION 

The increasing use of ''dutoaation^' in a variety of economic 
sectors in countries tlirou^ãiout the world has been accompanied 
by both concern and anticipation. On the one hand there are those 
who point to the dislocstionswhich seesn to be associated with 
this modern technology - displaced workers and uneraploy-ient of 
the work force, the obsolescence of traditional skills, and the 
problems of the individual forced to adapt to new working conditions 
and even a new way of life. On the other hand, there are observers 
who raaintain that uneaploy'.":ent does not necessarily follow froa 
auton^ation and that the problerr-s of adjustment are relatively 
minor in comparison with the tremendous productive possibilities 
of the new equipment - possibilities which open up the opj.^ortunity 
to achieve adequate food, clothinf^, and shelter for the entire 
world, even to produce consumer goods to meet the huge world 
deficiencies. 

Interest in the problems and potential of advanced technolof^.y 
has not been confined to industrialised countries where the modern 
equipment has already been introduced in varying degrees. In 
developinf; countries also, there has been a growing interest 
in this question and there is a general feeling that automation 
will have a significant impact on the development of these nations. 

In recognition of this interest, the I.L.O. organised a 
field survey m a li:dted nui.iber of developing countries during 
the first half of 19Ó5 to deter^iine the extent of automation in 
such countries and the kind of social and economic issues^ which 
had developed. The results of that investigation are reported 
in this paper. 

Definition of . "Autpi'iation" 

To avoid ambiguity over the meaning of the world "automation", 
a limited definition was adopted, encompassing four types of 
technology, as follows : 

1. Electronic data-processing equipment (computers). 

2. Numerically ccntrollec. (or tape controlled) aiachine 
tools and other machinery. 

3. Equipment for continuous-flow operations utilising 
devices which inspect the output and automatically operate the 
production processes in accordance i-dth a programme of instructions 
previously fed into the r:achinery. 

4. i-achines equipped v/ith devices which .autom-atically 
trsnsfer the material being processed from one processing stage 
to another, position it, activate the processing mechanism and 
then move the uiaterial on again to the next stage. (This form 
of auto 'iation is often called "Detroit automation".) 
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Qb.iectives of the Study 

One objective of the investigation was to deterrdne the 
extent of auto^iation, as defined above, in each country studied. 

A second purpose vras to determine, within the context of 
selected developing countries, whether the social and economic 
difficulties associated with automation aiffer from those 
connected with new technology'- in general. 

A third goal of this report is to indicate the similarities 
and differences between the problems encountered in a developiñg 
country and tiose which are to be found in an industrialised country, 
ouch sn analysis will provide valuable guidance concerning the 
need and. applicability of programmes adopted in industrialised 
countries to the difficulties which raay arise in developing areas. 

Choice of countries and Procedure 

In planning the field study, developing countries with a 
substantial industrial base were selected since automation was 
more likely to be utilised in such countries and comparisons 
could be drawn between the new technology and the older forms in 
use. Furthermore, other developing countries would presumably 
be moving through similtir conditions in the future. These 
criteria led to the choice of India, I.exxco, Chile and Argentina, 
and visits were organised to these countries after appropriate 
arrangements had been completed. The procedure used in each country, 
with modifications, was to arrange for contacts with persons who 
had been directly a ssocxs ted viith the introduction of automation 
- either from the employer or trade union side. Interviews vjere 
also arranged with knowledgeable persons from government, industry 
and union circles. 

In addition reference has been Qisde to the limited literature 
on auto-'iation in developing countries . 

While the concept of ••automation" is frequently extended 
to cover "technological change", the following articles have 
been of value : 

Adhemar Byl, ''Automation and the Less Developed Parts of 
the viorld", Economisch en Sociaal Tijdschrift, l6e Jaargang, Nr. 3, 
July 1 9 6 2 . 

Julius Rezler, The Nut and Bolt Division of Company X : 
A Case^ otudy in Automation, (Ranchi, Jamshedpur í'roductivity 
Council and Xavier Labour iielations Institute, 1962). 

Walter P. Lrause, "Aspectos Econômicos e ¿ociáis da 
Automatização - o Problem.a'do Brasil" (Economic and Social 
Aspects of Automation - The Problem of Brazil"), in Revista de 
Estudos Socio-Econôm.icos. Ano 1, No. 5, 1962. 

Gabriel Ardant, "Automation in Developing Countries", in 
International Labour Review. Vol. IC, Ko. 5, November I9Ó4. 
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The study may be described as exploratory, in the sense 
that it wes designed to explore the kinds of probleas connected 
with the spread of automation in developing countries, rather 
than to d r W general conclusions, üuch conclusions would demand 
a Duch wider range of observations, and even then the diversity 
of conditions in the developing countries makes it difficult to 
generalise except in terns so wide as to be platitudinous. It 
has been necessary to reject the alternative procedure of describing 
specific situations in detail, since some persons who supplied 
inforiaation wished their reruarks to be kept confidential and the 
companies and installations studied must reaiain anonymous. The 
results of the study thus provide a sanple of the types of problcns 
observed in the countries studied, and their relevance to other 
developin,2. countries must •vsry according to circumstances. 

Lxtent of Autoraation 

in the course of the study ;-̂ .any instances of "autonietion*' 
v-rere reported but upon evaluation, it v;as determined that raost 
exaraples dxd not fail within the definition. Modern technology 
is in use in vany old and new plants in the four countries-, 
but few cases of the industrial application of "automation" 
caüie to light. On the other hand, the study showed that a number 
of computers v^ere in use in the four countries for office 
operations. 

In India, approximately two dozen units had been installed 
by the end of 1964 and another dozen were scheduled for installation 
during 1965 . In both i.exico aad iT.rgentina, approximately 70 
computers vrere reported in2use in early 19o5 while approxi lately 
20 were reported for Chile . . 

while the use of computers in a country will depend on a 
variety of factors other than its' level of industrial development 
(for example, the extent of operations controlled from a central 
headquc-rters within the country), some indication of the relative 
extent of computer utilisation can be gained by noting their use 
in relation to the economically active population of the country, 
liough calculations áiow the following relationships : 

^ Computer oociety of India and statements to the l.L.O. 
2 

Infor::ation for iirgentina was provided by a computer 
supplier. Figures for i-iexico were estimated by the Centro 
Nacional de Cálculo of the Instituto Politécnico Nacional. 
The estimate for Chile was made by an l.L.O. expert familiar 
with the econom.y. 



~ 4 -

Country Ratio._between No.^ o f Computers 
and Lconor.iically^^ A c t i v e 

P o p u l a t i o n ^ 

United States 1 : 4,000 
Viestern Europe 1 : 25,000 
Argentina 1 : 100,000 
Chile 1 : 120,000 
Mexico 1 : 160,000 
India 1 : 10,000,000 

Of the coaputers in use in the four countries reviewed, 
a substantial proportion are eciployed in govermient offices 
concerned with the armed forces', tax collection, social security, 
etc. ¿It is likely that additional computers are being utilised 
by segments of the armed forces in__so!iie of these countries but 
figures are not publicly available/. Computers are also being 
used in research establishments, universities, banks, insurance 
firns, a nex%'-spaper plant (for type-setting} and other sectors 
which do not fall vrithin the scope of '''industrialisation". 

On the other hand, ccaiputer installations were reported 
in fir;.;.s manufacturing textiles, footwear, steel, metal products, 
petroleum, food-stuffs, tobacco and chemicals, 'i/̂ mile in almost 
all cases they were being used for processing office data, 
instances x-rere also noted of their use for the purpose of 
production scheduling end aiachine utilisation. 

In addition, all countries provided instances of computer 
service centers catering to a number of clients, some of whom 
were engaged in manufacturing activity, service centers operated 
by suppliers of electronic computers were characteristic of 
this form of activity. 

For the United States, computer figures v/ere taken 
from "Computer Census - February 1965" published in Business 
Automation^ February I965, pp. 4Ô-9. For 'A'estern burope, 
figures were published in "^utomatisierung und Hationalisierung" 
by Dr. Günter Friedrichs and Albert RSuber, in Per Gewerkschaften 
ilonatschrift fur die FunktionSre der I.G. luetall, No. 3. Figures 
of economically active population were taken from I.L.Q. Yearbook 
of Labour Statistics I904'. 



5 -

Nuiiierically controlled ir.schine tools, the second type 
of autOTiation under considerstion, Vvere reported in use in a few 
estsblishaents in the steel and 'letal products industries. From 
all indications, there were no such tools in India, and on3.y in 
Kexico, was reliable evidence obtained of their use. 

The third type of auto.jation covered in the definition 
represents a highly advanced technique, usually associated 
with a large volume of output. In the countries studied, this 
form of automation was reported for only a very few establishments, 
all in the petroleum or chemical industries. 

The fourth or "transfer machine" type of automation (sonietines 
called "Detroit Áutoniation") was not reported to be in use in the 
heavy metal industries or in the auto.-obile industries of the 
countries reviewed. On the other hand, instances were cited of 
individual uiachines (such as cigarette rolling and packaging 
units, bottling machines, etc.), which transport material 
through an automatic sequence of several operations without 
human intervention. This type of equip'áent is frequently called 
"automation" although it does not strictly fall v.dthin the 
definition used for this study. Thus, although the four countries 
supplied no in¿.tances of intricate multiple station transfer 
mechanisms (now used in the metal and electronics industries 
of come countries), they do have nuinerous plants utilising 
modern, highly automatic machines. 

In sum, industrial applications of "automation", as 
rigorously defined, were fev/ in nuLiber, althou;;.h a fair number 
of firms used cor.putcrs for office operations, r.odern machinery, 
however, either in a portion of an establishment or throughout 
the plant, was not uncomm.on. 

S i t h t h i s very l i m i t e d degree of automation as a base , 
p a r t i c u l a r l y i n the i n d u s t r i a l s e c t o r , i t i s d i f f i c u l t t o answer 
the ques t ion : "Are the problems a s s o c i a t e d with auto- iat ion i n 
deve loping c o u n t r i e s d i f f e r e n t from the problems a r i s i n g from 
the i n t r o d u c t i o n of new t & chnology ?". what did emerge from t h e 
i n t e r v i e w i n g , however, was the general conc lus ion t h a t i f not 
a l t o g e t h e r "dif ferent"' , automation problems are l i k e l y t o be 
more i n t e n s e and even broader i n scope . 

Outline of the Report 

.Vith particular reference to the industrial sector, 
although drawing on the full range of information obtained from 
the respondents, the following three sections will review the 
econo':iic, labour and institutional factors associated with 
technological change, and especially automation. The special 
problems arising from modernisation - using automation or other 
technology, - v.'ill be reserved for a separate section. In the 

• final part, the matter of comparability betv^reen problems in 
deVeloping and industrialised countries will be reviewed. 
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II - ECQNQilie CQNÒILLRATIÚNS 

An exhaust ive account of the economic f a c t o r s a s s o c i a t e d 
wi th t e c h n o l o g i c a l change would be beyond the scope of t h i s 
paper. Certa in econo:nic c o n s i d e r a t i o n s are , however, so b a s i c 
that they were f r e q u e n t l y emphasised during the i n t e r v i e w s . 
These f a c t o r s are i n some c a s e s n a t i o n a l i n scope , independent 
of any a c t i o n which might be taken by an i n d i v i d u a l e s tab l i shment , 
whi le other f a c t o r s are o p e r a t i v e a t the p lant l e v e l . These 
w i l l be exav.iined i n turn, with r e f e r e n c e s t o f a c t o r s both 
favor ing and impeding t h e new techno logy . 

shortage of c a p i t a l 

Ahi le i t can be f a i r l y assumed that a major economic 
handicap i n aiost deve loping c o u n t r i e s i s a shortage of c a p i t a l , 
there i s some c a p i t a l a v a i l a b l e i n c o u n t r i e s s irai lar t o t h o s e 
s tud ied , and so the i s s u e i s e s s e n t i a l l y one of a l l o c a t i n g 
l i . i i t e d c a p i t a l between a l t e r n a t i v e o p p o r t u n i t i e s . Automation 
equipment, be ing nore expensive than other equipment, s u f f e r s 
a disadvantage because i t r equ ire s such a l a r g e block of c a p i t a l . 

As a c o r o l l a r y t o t h i s f a c t of cap i t ; . l shortage , i n t e r e s t 
r a t e s are l i k e l y to be r e l a t i v e l y h igh . This r e s t r i c t s the use 
of advanced technology i n two ways : f i r s t , s i n c e the c o s t of 
such equipment i s h igher than f o r more convent iona l machinery, 
the advantr^ges fro:vi i t s use .'iiust be g r e a t e r i n order t o cover 
the i n t e r e s t charges on the a d d i t i o n a l c a p i t a l . Various respondents 
pointed to t h i s d i f f i c u l t y and noted a second, r e l a t e d , problem : 
because of t h e s e high r a t e s , the p r i v a t e c a p i t a l which i s a v a i l a b l e 
i n the economy i s e a s i l y able to corj-iand a high re turn , v i r t u a l l y 
r i s k - f r e e , and there i s consequent ly l i t t l e pressure t o use i t f o r 
en trepreneur ia l ventures ( i n d u s t r i a l p r o j e c t s ) wi th t h e i r attendant 
r i s k . 

When c a p i t a l i s t r e a t e d as the scarce commodity, the pressure 
to use c a p i t a l saving t echno logy i s complementary t o the e f f o r t 
to provide new job o p p o r t u n i t i e s f o r the unemployed and under-
employed work f o r c e , oevera l government o f f i c i a l s suggested that 
employment o p p o r t u n i t i e s should occupy f i r s t p r i o r i t y i n d e c i s i o n s 
on types of t echnology to i n s t a l l - but o ther o f f i c i a l s emphasised 
the need to introduce the most economical equipment and argued 
t h a t only modern technology-,would enable the country 's products 
t o compete i n world markets . When l a b o u r - i n t e n s i v e c o n s i d e r a t i o n s 
r e c e i v e p r i o r i t y , the l abour - sav ing f e a t u r e s of automation equipment 
w i l l preclude i t s adopt ion . 

^ In t h i s connect ion see : 
V7alter P. Krause, op. c i t . 
A. Goldberg, "The r o l e of heavy chemicals i n i n d u s t r i a l 

development", i n United A'ations Conference on the A p p l i c a t i o n 
of Sc ience and Technology f o r the B e n e f i t of the l e s s developed 
a r e a s , Geneva, 4~to 2õ~Feb. 19537" 
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Capita l shortages have y e t another dimension - an a s s o c i a t e d 
s c a r c i t y of f o r e i g n exchange. Except i n rare i n s t a n c e s , modern, 
complex equipment w i l l not .be manufactured w i t h i n the deve loping 
countr'y but must be purchased f r o " an i n d u s t r i a l i s e d country. 
Older, "lore standard type'wS of equipment on the other hand, nay 
be produced i n the deve lop ing country . Thus f o r ' c o u n t r i e s with 
a shortage of f o r e i g n exchange, there w i l l be pressure to forego 
the modern equipraent and t o purchase i tems produced wi th in t h e 
economy. A s p e c i f i c i n s t a n c e was reported in India where Machine . 
t o o l s are manufactured and where numerica l ly c o n t r o l l e d machine 
t o o l s would have' to be imported by use of extremely scarce f o r e i g n 
exchange. P o t e n t i a l buyers hrd so f a r turned to dom.est ical ly 
produced equipment. 

Large-Scale Production 

I t vras f r e q u e n t l y argued tha t the s c a l e of production was 
not s u f f i c i e n t l y great i n t h e p a r t i c u l a r country f o r automation 
equipment t o be economical ly f e a s i b l e . This observat ion would 
apply to uiass-production i n d u s t r i e s , u s u a l l y of consumer goods. 
I t ' p o i n t s to ti ie advantages of l a r g e and expanding markets and 
i m p l i e s that the use of automation w i l l i n c r e a s e as n a t i o n a l 
economies grow and as r e g i o n a l economic u n i t s become e s t a b l i s h e d . 
I t a l s o sugges t s the advantages of computer s e r v i c e centers which 
can make computers a v a i l a b l e to a number of companies which wish 
to use the most e f f i c i e n t equipment but haven' t the need f o r such 
.machinery on a f u l l tim.e b a s i s . 

Numerically c o n t r o l l e d chine t o o l s provide an except ion 
t o t h i s g e n e r a l i s a t i o n . These t o o l s have proven economical ly 
sound f o r producing a small nu""ber of u n i t s , and may prove to 
have a s p e c i a l advantage i n deve loping c o u n t r i e s s u f f e r i n g 
from a lack of s k i l l e d m.snpower. This t o p i c w i l l be f u r t h e r 
reviewed i n the f o l l o w i n g s e c t i o n . 

Level of i n d u s t r i a l i s a t i o n 

The lack of i n d u s t r i a l development i n a s s o c i a t e d f i e l d s 
w i l l pose a f u r t h e r handicap to automation. In one of the c o u n t r i e s 
i t was reported tha t the l o c a l l y purchased paper s u p p l i e s used 
with a computer i n s t a l l a t i o n had proven u n s a t i s f a c t o r y , and' 
im.port r e s t r i c t i o n s prevented purchases abroad. In another country, 
plans t o introduce a computer to contro l a ra i lway system could not 
be implemented because the communication l i n e s were inadequate 
and could not supply the required informat ion t o a cen tra l 
computer locat ion' . 
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Cos t s and B e n e f i t s 

P lant l e v e l d e c i s i o n s on the use of autoniation vrere 
g e n e r a l l y based on t h e t e c h n o l o g i c a l advantage of the equipment 
( i t could prov ide i n f o r m a t i o n not o therwise a v a i l a b l e , or produce 
b e t t e r q u a l i t y output or y i e l d r e s u l t s niore q u i c k l y ) or on 
expec ted c o s t reduct3.ons. In e s s e n c e t h e s e f a c t o r s are i d e n t i c a l 
to"̂  t h o s e i n f l u e n c i n g b u s i n e s s f i r m s i n i n d u s t r i a l i s e d c o u n t r i e s ^ . 
However, i n c a l c u l a t i n g c o s t s and b e n e f i t s , d i f f e r e n t f a c t o r p r i c e s 
must be used , o f t e n l e a d i n g to d i f f e r e n t c o n c l u s i o n s . C ap i t a l 
c o s t s , f o r example, are l i k e l y to be h igher : not only the p r i c e 
of the equipment, but a l s o the i n t e r e s t charges on borrowed 
funds . With hour ly wage r a t e s lower than i n i n d u s t r i a l i s e d 
c o u n t r i e s , t h e r e d u c t i o n i n aanpower requirements steaming 
from automation w i l l y i e l d a s m e l l e r t o t a l s a v i n g . A p i e c e 
of equipment may t h e r e f o r e g b e e c o n o m i c a l l y j u s t i f i a b l e i n one 
country and not i n another , 

There was ev idence from t h e f i e l d r e p o r t s t h a t establ ishm.ents 
a s s o c i a t e d w i t h a f i r m i n an i n d u s t r i a l i s e d country have c e r t a i n 
advantages i n making economic e v a l u a t i o n s . Techn ic ians and 
managers who are fa i j - i l i ar v-rith the new t e c h n o l o g y prov ide a d v i c e 
on c o s t s and b e n e f i t s , thus reduc ing the r i s k e l ement . And an 
a s s o c i a t i o n of t h i s s o r t a l s o opens up new s o u r c e s of c a p i t a l , 
p a r t i c u l a r l y "hard currency". 

In p lanning f o r a new e s t a b l i s h m e n t , a f u l l a p p r a i s a l 
of t h e p l a n t ' s advantages r e q u i r e s t h a t the c o s t s and b e n e f i t s 
f o r both the p l a n t and the community be taken i n t o account . 

^ bee f o r example : Richard ò . Rober t s , Lanage^aent D e c i s i o n s 
t o Automate, (Stanford Research I n s t i t u t e , ò tan ford U n i v e r s i t y , 
n e n i o Park, I 9 6 4 ) . 

2 
For a d e t a i l e d d i s c u s s i o n of t h i s p o i n t s e e ; 

•Seymour kelman, "Aspects of the d e s i g n of L.achinery Product ion 
During Jiiconomic Development", i n I n d u s t r i a l i z a t i o n and P r o d u c t i v i t y , 
B u l l e t i n No. B, United Nat ions , New York, 19^4, pp. 02^70. 
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Government t r a i n i n g c o s t s niay be i n v o l v e d , and t h e s e can be 
q u a n t i f i e d w i t h r e l a t i v e accuracy . But n a t i o n a l einployraent 
o b j e c t i v e s , l e s s e a s i l y measurable i n money terras, must a l s o 
be c o n s i d e r e d , i-.hen the d i f f e r e n c e i n p l a n t c o s t s i s r e l a t i v e l y 
smal l , employraent o b j e c t i v e s may be g i v e n p r i o r i t y ^ . In e f f e c t , 
governraent p o l i c i e s on i n d u s t r i a l i s a t i o n and employ;¡ient w i l l 
not n e c e s s a r i l y run p a r a l l e l and t h e y may r e q u i r e j u d i c i o u s 
ba lanc ing i n p a r t i c u l a r c a s e s . 

™ - LABOUR ASPECTS 
Labour q u e s t i o n s a s s o c i a t e d w i t h t h e use of advanced 

t echno logy i n new e s t a b l i s h m e n t s v d l l be reviewed i n t h i s 
s e c t i o n , f i r s t i n terras of the a c t u a l s t a t e of a f f a i r s e x i s t i n g 
i n the f o u r c o u n t r i e s , and s e c o n d l y i n c o n s i d e r a t i o n of how 
t h e s e i s s u e s may promote or h inder the spread of advanced 
t e c h n o l o g y . 

¿ e l e c t i n g and Tra in ing S t a f f 

For €';rployers i n t r o d u c i n g coi.rputer i n s t a l l a t i o n s , t h e 
raanufacta.'-fcrs provided e x t e n s i v e a s s i s t a n c e i n meeting s t a f f i n g 
probleais. T h i s " a s s i s t s n c e i n c l u d e d guidance concerning job 
s p e c i f i c a t i o n s and worker q u a l i f i c a t i o n s requ ired f o r the new 
jobs and even extended to arrange-.:-ents t o a d m i n i s t e r a p t i t u d e 
t e s t s to a s s i s t i n the s e l e c t i o n p r o c e s s . Prograa-iers, s y s t e n s 
a n a l y s t s and CD"puter o p e r a t o r s were t y p i c a l l y t r a i n e d by t h e • 
equipment s u p p l i e r , a l though a nu'/.iber of u n i v e r s i t i e s and t e c h n o -
l o g i c a l i n s t i t u t e s i n the f o u r c o u n t r i e s a l s o provided t r a i n i n g 
f o r such p e r s o n n e l . 

i-lost t r a i n i n g courses were organi sed a t the l o c a l o f f i c e 
of the s u p p l i e r a l though i t was not unusual f o r soi.ie t r a i n e e s , 
syste:.is a n a l y s t s p a r t i c u l a r l y , t o be sent t o a t r a i n i n g prograane 
a t the hone o f f i c e . . In x.exico, b e s i d e s t r a i n i n g f a c i l i t i e s f o r 
computer staff, one l a r g e coGiputer manufacturer maintained 
s p e c i a l f a c i l i t i e s f o r company e x e c u t i v e s d e s i r i n g t o l e a r n 
of the advantages of data p r o c e s s i n g . 

See f o r example the h y p o t h e t i c a l but r e a l i s t i c c a l c u l a t i o n 
of c o s t s f o r a l t e r n a t i v e product ion t e c h n i q u e s f o r c o t t o n weaving 
i n : I n t e r n a t i o n a l Labour' O r g a n i s a t i o n , "Production Techniques 
and employment Creat ion i n Underdeveloped Economies", i n 
I n t e r n a t i o n a l Labour Review, Vo l . LXXVIII, No. 2 , August 1958 , 
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For maintenance work, ho'.^ever, the equipment manufacturer 
undertook to provide any required s e r v i c i n g , thus r e l i e v i n g 
the coraputer user of a d i f f i c u l t s t a f f s e l e c t i o n and t r a i n i n g 
r e s p o n s i b i l i t y . 

Employx'ient Opportuni t ies 

From a nat ion-wide p e r s p e c t i v e , the major labour i s s u e 
a s s o c i a t e d v/ith autoination i s the q u e s t i o n of whether l e s s 
advanced technology night not be p r e f e r a b l e s i n c e i t would 
provide more job o p p o r t u n i t i e s . There are econoraic c o n s i d e r a t i o n s 
invo lved i n t h i s q u e s t i o n which have a lready been reviewed 
( s e c t i o n IX). But d e c i s i o n s are not u s u a l l y made on economic 
grounds a lone and government p o l i c y may c a l l f o r some adjustment 
t o s o c i a l c o n s i d e r a t i o n s ^ . 

Union spokesaien i n p a r t i c u l a r emphasised the need f o r an 
i n d u s t r i a l development prograr.ime which vrould put a high p r i o r i t y 
on job o p p o r t u n i t i e s . In l i n e wi th t h i s approach, some opposed 
modern technology f o r both new and e s t a b l i s h e d p l a n t s . But o thers 
expressed an acceptance of advanced technology f o r new p l a n t s on 
the grounds of compet i t ive requirements whi l e opposing the 
modernisat ion of e x i s t i n g p l a n t s because of the employment e f f e c t s . 

Kanagement and i .a intenance b t a f f 

The r e l a t i o n s h i p between i n d u s t r i a l growth and shortages 
of h i g h - l e v e l manpower has been e x t e n s i v e l y examined^. I t i s 
s u f f i c i e n t here to note t h a t advanced technology such as automation 
p l a c e s a d d i t i o n a l demands upon the management s t r u c t u r e and i t s 
p o t e n t i a l u t i l i s a t i o n i s t h e r e f o r e hampered. 

Most respondents i n d i c a t e d t h a t l i t t l e d i f f i c u l t y had been 
encountered i n e s t a b l i s h i n g new manufacturing p l a n t s . By br ing ing 
i n a cadre of workers - from anobher p lant or from an a s s o c i a t e d 
company i n another, country, or even from the equipment s u p p l i e r -
i t had u s u a l l y been p o s s i b l e i n a short t ime to develop a" reasonably 
t r a i n e d work-force f o r the product ion p r o c e s s . More d i f f i c u l t y 
had been encountered i n deve loping a s a t i s f a c t o r y maintenance s t a f f . 

'V 

^ I . L . J . , "Production Techniques and Lraploynent Creat ion i n 
Undei-developed Economies", op. c i t . 

I n t e r n a t i o n a l Labour Organisat ion , "Employment O b j e c t i v e s i n 
Economic Development", i n I n t e r n a t i o n a l Labour Review, Vol . LXXXIV, 
No. 5, November 1961. 

2 
See f o r example ; Frederick Harbison and Charles A. Myers, 

Manpower and Education. (New York, KcGraw-Hill, I n c . , 1965) , 
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There developed an i n d i c a t i o n that, the educa t iona l 
system i n a t l e a s t one of the f o u r c o u n t r i e s was not adequate ly 
preparing young people f o r the demands of modern t e c h n o l o g y . 
Some manageraent o f f i c i a l s who i n d i c a t e d d i s s a t i s f a c t i o n w i t h 
the q u a l i t y of the maintenance work r e l a t e d t h i s t o the 
educat ion system which they claimed emphasised memory-learning 
i n s t e a d of an a n a l y t i c a l , prob lem-so lv ing approach^. These 
observat ions were u s u a l l y a p p l i e d e q u a l l y t o persons t r a i n e d 
f o r a c t u a l r e p a i r work and to e n g i n e e r i n g c o l l e g e graduates 
who would have superv i sory r e s p o n s i b i l i t i e s . 

One respondent added f u r t h e r t h a t when t r a i n e e s are s en t 
t o study an i n s t a l l a t i o n a t the home p l a n t of an i n t e r n a t i o n a l 
company, they did not n e c e s s a r i l y ga in a broader out look s i n c e 
they were l i k e l y t o s e e a smooth-running opera t ion . In h i s 
view, i t would be a d v i s a b l e to u t i l i s e , i n deve lop ing c o u n t r i e s , 
only t h o s e forms of t echno logy which had been thoroughly 
t e s t e d i n an i n d u s t r i a l i s e d country and f o r which exper ienced 
s t a f f had a lready developed r e p a i r procedures f o r d i f f e r e n t 
types of breakdowns. 

For most employers, the problem of s ecur ing capable 
maintenance s t a f f f a r outxveighed d i f f i c u l t i e s i n s e l e c t i n g 
and t r a i n i n g o p e r a t i v e s . I t was noted t h a t l a r g e companies 

S tud ie s i n Puerto Rico have i n d i c a t e d a need t o provide 
broader t r a i n i n g f o r t e c h n i c i a n s than i s required i n the U.S. 
Wil l iam ¡I. Knowles, "Manpower and I-ducation i n Puerto Rico", 
i n i'-Ianpower and liiducation, by Frederick Harbison and Charles 
A. i lyers , (New York, i-:cGraw-Hill, I n c . , 1965) , pp. 108-139 . 

See a l s o : East A f r i c a Royal Commission 1953-1955 Report , 
(London, HMSO, Cmd 9475) , p . 152 . 

Pue Rochanapurananda, "Soc ia l and Cul tura l Factors i n 
i-Ianagement Development i n Thailand", i-^eeting of Experts on 
S o c i a l and Cul tura l Fac tors i n .lanageuient Development 
MN.DE7/S .C . /9 , (Geneva, 22 Nov. - 4 Dec. 1965, I n t e r n a t i o n a l 
Labour O f f i c e , lianagement Development ¿ranch. Human Resources 
Department). 
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had o f t e n e s t a b l i s h e d t h e i r own t r a i n i n g f a c i l i t i e s f o r s k i l l e d 
workers, thus g a i n i n g an advantage over the smal l and medium-
s i z e d f i r m s . This advantage may w e l l i n c r e a s e as automation 
and other complex equipment i s introduced and the shortage 
of q u a l i f i e d maintenance men i n t e n s i f i e s . 

While the complexi ty of the t r a i n i n g requ ired f o r maintenance 
work on advanced technology was seen as an o b s t a b l e to the use 
of such t e c h n o l o g y , t r a i n i n g requirements f o r operat ing numerica l ly 
c o n t r o l l e d machine t o o l s were reported to favor the use of such 
equipment. Severa l respondents noted t h a t the operators of t h e s e 
machines d id not require the high order of s k i l l which was needed 
by a r e g u l a r inachinist - the s k i l l was b u i l t i n t o the machine. 
I t was sugges ted t h a t the t o t a l t r a i n i n g required f o r operators 
of a b a t t e r y of such t o o l s vrould be l e s s than the t r a i n i n g 
required t o deve lop t r a d i t i o n a l l y s k i l l e d machin i s t s t o produce 
an equ iva len t output . 

Such sav ings i n the t o t a l , t r a i n i n g time may a l s o occur 
when a few workers on modern equipment are required t o have 
a hi^h s k i l l and o thers r e l a t i v e l y l i t t l e s k i l l , as compared 
w i t h a middle l e v e l s k i l l f o r more workers on convent iona l 
equipment^. 

For the four c o u n t r i e s reviewed, f u t u r e i n t r o d u c t i o n of 
advanced technology f o r new e s tab l i shments i s l i k e l y t o be 
hampered by d i f f i c u l t i e s i n arranging f o r proper i:ianagement 
and maintenance. These problems are r e l a t e d t o the c u l t u r a l , 
i n s t i t u t i o n a l and educat iona l systems of the c o u n t r i e s v/hich 
w i l l be cons idered f u r t h e r i n the f o l l o m n g . s e c t i o n . 

Ltr. Thomas V i e t o r i s s , "The p o t e n t i a l of the computer 
and h igh-speed informat ion p r o c e s s i n g t echn iques f o r i n d u s t r i a l 
development", i n United Nations Conference on t h e A p p l i c a t i o n 
of Sc i ence and Technology f o r the B e n e f i t of the l e s s developed 
a r e a s . Geneve, 4 t o 2Q February 19Ò3. 
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- CULTURAL MB iNgTITUTIOMAL CONSIDBRATIOHS 

Although each of the four c o u n t r i e s s tud ied i s b a s i c a l l y 
a "market economy", the c e n t r a l governments e x e r c i s e varying 
degrees of c o n t r o l over economic a f f a i r s . L e g i s l a t i o n i n 
f o r c e and government p o l i c y both have a "bearing on d e c i s i o n s 
to introduce automation - e i t h e r i n the p r i v a t e or p u b l i c s e c t o r s . 

The d i s c u s s i o n s wi th government o f f i c i a l s and r e p r e s e n t a -
t i v e s of employer and worker o r g a n i s a t i o n s provided d ivergent 
v i ewpoint s on the a d v i s a b i l i t y of automation f o r the country 
concerned. These d i f f e r e n c e s occurred among respondents of a 
s i n g l e group, as w e l l as between persons from d i f f e r e n t groups. 

G-overnment y i e r o 

Government o f f i c i a l s po inted p a r t i c u l a r l y t o the need f o r 
modern technology to enable the country to p r o g r e s s , and f r e q u e n t l y 
maintained t h a t e x i s t i n g l e g i s l a t i o n would p r o t e c t workers whose 
jobs might be e l iminated by the new machines. In Mexico, f o r 
example, the d i scharge of a worker i s s e v e r e l y r e s t r i c t e d and i n 
India , the opera t ion of the Labour Courts i s reported to provide 
a means f o r s ecur ing p r o t e c t i o n a g a i n s t a r b i t r a r y company 
d e c i s i o n s , p a r t i c u l a r l y when l a r g e groups are i n v o l v e d . 

Other government o f f i c i a l s expressed concern f o r the employ-
ment i m p l i c a t i o n s of modern technology and i n d i c a t e d the a d d i t i o n a l 
job o p p o r t u n i t i e s stemming from the use of o lder technology was a 
f a c t o r tha t outweighed the e f f i c i e n c y argument. 'n i i l e no 
o f f i c i a l suggested tha t the economy should be b u i l t on rudimentary 
technology as represented by c o t t a g e workw^hops, n e i t h e r was i t 
g e n e r a l l y accepted that t h e r e should be an u n c o n t r o l l e d expansion 
of modern p l a n t s which i n e f f e c t would e l i m i n a t e such o p e r a t i o n s . 

Management a t t i t u d e s 

Severa l respondents i n d i c a t e d that businessmen i n the 
p a r t i c u l a r country were g e n e r a l l y u n w i l l i n g to engage i n ventures 
carrying a r i s k e lement . Entrepreneurs , i t was reported , sought 
both a h igh r a t e of return and quick r e s u l t s and t h e s e obser -
v a t i o n s are i n accord wi th v a r i o u s s t u d i e s of e n t r e p r e n u r i a l 
a t t i t u d e s . ^ Such v i e w p o i n t s on investment n a t u r a l l y r e s t r i c t 
the pace of economic develsSpment, and the e f f e c t on the use of 
automation i s even g r e a t e r because of the l a r g e c a p i t a l investment 
required f o r such advanced techno logy . 

See , f o r examples Albert Lauterbach, "G-overnment and 
Development; Hanagerial A t t i t u d e s i n Lat in America", i n Journal of 
Inter-American S t u d i e s . T o l . VII , Ho. 2, A p r i l 1965. 
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There i s a q u e s t i o n t o o , whether demands f o r q u a l i t y 
products are s u f f i c i e n t l y s t rong t o f o r c e manufacturers t o 
improve t h e i r methods of product ion . ¥ i t h imports of luxury 
goods a v a i l a b l e , wi th f a c t o r i e s a c c e p t i n g mediocre products 
from s u p p l i e r s , the innovat ing pres sures present i n i n d u s t r i a l i s e d 
c o u n t r i e s • a r e o f t e n l a c k i n g . Older forms of technology can he, 
u t i l i s e d . 

But an even more s e r i o u s impediment t o the xise of automation 
undoubtedly l i e s i n the geographica l and p s y c h o l o g i c a l s eparat ion 
between businessmen of the deve lop ing c o u n t r i e s and the major 
world c e n t r e s of t e c h n o l o g i c a l re search and development, 
ICnowledge of the u s e s and advantages of automation i s consequent ly 
l e s s d i f f u s e d i n those c o i m t r i e s than i n the more i n d u s t r i a l i s e d 
c o u n t r i e s . V/ith some b u s i n e s s connect ion i n the i n d u s t r i a l i s e d 
c o u n t r i e s , t h i s gap may be decreased , a l though seldom f u l l y 
br idged . 

The s o c i a l and c u l t u r a l f a c t o r s which a f f e c t managerial 
a t t i t u d e s are l i k e l y , to pose p a r t i c u l a r handicaps to the intro«-
duc t ion of a.dvanced" technology which demands g r e a t e r t e c h n o l o g i c a l 
s k i l l , new o r g a n i s a t i o n a l s t r u c t u r e s and l a r g e c a p i t a l i n v e s t -
ment s . ^ 

¥ - MOPBMISATIOIT 

Ifhereas s e c t i o n s I I - IV have viewed automation ques t i ons i n 
connect ion wi th new p l a n t s , t h i s s e c t i o n w i l l cons ider those 
i s s u e s which are a s s o c i a t e d with modernising an operat ing 
e s t a b l i s h m e n t . 

Use of at j^ri t ion 

Severa l respondents reported on the i n t r o d u c t i o n of modern 
technology - computers i n o f f i c e s and machinery i n the f a c t o r y -
wi th a minimum of d i f f i c u l t y . They spoke of the use of 

^ l o r some f u r t h e r d i s c u s s i o n of t h i s po int s e e : 

United STations, "Management of I n d u s t r i a l E n t e r p r i s e s i n 
Underdeveloped Countr ies" , (New York, 1958 ) . 

I .L .O. Technica l Meeting on Problems of P r o d u c t i v i t y 
Improvements i n Certa in Countries (Bangalore , February 1959) . 

I . I . O . Meeting of Experts on S o c i a l and Cultural Factors 
i n Management Development (Geneva, 22 ilovember - 4 December 1965) . 



~ 15 -

a t t r i t i o n t o avoid lalsour d i s m i s s a l s and provid ing the e x i s t i n g 
s t a f f with o p p o r t u n i t i e s f o r q-ualifjring f o r the new occupat ions . 
This approach was not -universa l ly s a t i s f a c t o r y however. One 
notable case was reported of s trong o p p o s i t i o n from the s t a f f of 
an insurance company and t h e i r union organisa.t ion to the i n t r o -
duct ion of a computer which wnuld have meant the r e l o c a t i o n of 
some employees, a l though assurances had been g iven tha t no employee 
would be terminated. The o p p o s i t i o n centred on the need t o 
provide emplo3rment o p p o r t u n i t i e s i n the country and extended to 
the o r g a n i s a t i o n by the -union of a "Convention a g a i n s t Automation" 
which rece ived the support of o t h e r trade union b o d i e s . Only one 
of the two planned computers has a lready been i n s t a l l e d and t h i s 
case seems t h e r e f o r e to be s t i l l i n a s t a t e of f l u x . 

In another c a s e , a company found that i t could not r e c r u i t 
s a t i s f a c t o r y t r a i n e e s ( i n s p i t e of the labour surplus i n the 
co-untry) a t the i-rage l e v e l s i t cons idered appropr ia te . This 
had l ed to an examination of the company's wage s t r u c t u r e and a 
r e a l i s a t i o n tha t some upward r e v i s i o n was n e c e s s a r y . There was 
other evidence a l s o which i n d i c a t e d tha.t the new technology had 
i n s evera l c a s e s forced upward wage adjustments i n a p l a n t . 
Computer opera tors , f o r exai^ple, could not be cons idered "-aachine 
operators" ana paid according to that job ca tegory . 

Some respondents reported tha t t ra ined computer personnel 
had been h ired away by other f i rms o f f e r i n g h igher s a l a r i e s . 
Numerous new i n s t a l l a t i o n s i f i l l i n t e n s i f y pressure f o r the scarce 
personnel and may f o r c e axTjustments i n wage and t r a i n i n g p o l i c i e s . 
More than one f i rm reported that arrangements had been developed 
xfith computer s t a f f which i n e f f e c t o b l i g a t e d the emplosi-ees to 
a f i v e - y e a r contrac t of employment. 

In other s i t t i a t i o n s , v/age r a t e s f o r jobs a s s o c i a t e d with the 
new tecl inology did not pose any d i f f i c u l t y . During the t r a i n i n g 
per iod, management continued to pay t r a i n e e s the r a t e s they had 
prev ious ly r e c e i v e d , even though t h i s r e s u l t e d i n a spread between 
the pay of d i f feren- t members of the t r a i n e e group. There was 
even some i n d i c a t i o n that t h e s e d i f f e r e n t i a l s might not be 
e l iminated when the t r a i n e e s were l a t e r ass igned to o p e r a t i o n a l 
taslts with the same work requirements i n the computer ujnit. 

I t i s f e a r of the l abour - sav ing c h a r a c t e r i s t i c s of advanced 
technology which l e a d s t o o p p o s i t i o n to i t s i n t r o d u c t i o n . 
S imi lar d i f f i c u l t i e s a r i s e from modernisat ion or r a t i o n a l i s a t i o n 
programmes i n both deve loping and i n d u s t r i a l i s e d c o u n t r i e s . 
There may be occas ions when advanced technology i s by-passed 
because of such o p p o s i t i o n and concern over p o t e n t i a l c o n f l i c t 
s i t u a t i o n s . Such d e c i s i o n s to avoid the new technology are not 
n e c e s s a r i l y ujieconomic w i t h i n the context of the t o t a l economy, 
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hoxj-ever, s i n c e the s o c i a l c o s t s of d i s p l a c e d labour or reduced 
job opport-oni t ies may represent r e a l monetary c o s t s to the 
government and outweigh economic ga ins a t the p lant l e v e l . V/hen 
va lue judgements concerning s o c i a l q u e s t i o n s are a l s o cons idered , 
the dec i s ion-making becomes y e t more d i f f i c u l t . In e f f e c t , t h i s 
ba lanc ing of c o s t s and b e n e f i t s can only be done i n the context 
of a p a r t i c u l a r s i t u a t i o n , - wi th c o n s i d e r a t i o n f o r futv.re deve lop-
ments . I t r e q u i r e s p o l i t i c a l e v a l u a t i o n s as x-irell as economic.^ 

VI - EXPERIEITCE IE ITOUSTRIALISED COUITTRIES 

In s p i t e of e x t e n s i v e research i n the United S t a t e s , Canada 
and other i n d u s t r i a l i s e d countr i e s on the labour problems 
a s s o c i a t e d wi th automation, there i s a n o t i c e a b l e lack of 
agreement concerning i t s e f f e c t s . For some exper t s , automation 
has been the ma,in cause of the high unemplo3/Tiient experienced i n 
LTorth America i n recent years , and t h e r e f o r e threa tens to make i t 
imposs ib l e t o ach ieve and maintain a " f u l l employment" e c o n o m y , 2 
Otiier a n a l y s t s po int to the sharp d e c l i n e i n unenplo;^iient i n 
those c o u n t r i e s during the past two years as d i sprov ing any causal 
r e l a t i o n s h i p . For some, the major e f f e c t of automation i s to 
r a i s e s k i l l requirements , thus c r e a t i n g obsts -c les to the employ-
ment of u n s k i l l e d workers and r e q u i r i n g changes i n occupat iona l 
t r a i n i n g prograamies. ^ 

In Western Europe, advanced technology has been welcomed 
j u s t because i t i s "labour-saving" - i n many c o \ m t r i e s there 
e x i s t s a labour shortage concurrent ly wi th a heavy demajad f o r 
increased product ion . Automation technology manned by the same 
number of workers , enables output to i n c r e a s e more rap id ly than 
o t h e r w i s e . Consequently, there are a c t i v e e f f o r t s i n s e v e r a l of 
t h e s e c o u n t r i e s t o speed up t h e pace of i n t r o d u c t i o n of such modern 
t echno logy . 

For a f u r t h e r d i s c u s s i o n of t h i s p o i n t , s e e : P h i l i p s , 
"Technological L e v e l s and labor R e s i s t a n c e t o Change i n the 
Cou-rse of I n d u s t r i a l i s a t i o n " , i n Economic, Development and. 
Cul tura l Change. Vol . XI, ÍFo. 3 , PaVt I , Ap"rir i 9 6 3 . 

2 
See , f o r example; Donald Michael , Cybernation - The 

S i l e n t Conquest (SanW Barbara, C a l i f . Center "for the Study of 
Democratic I n s t i t u t i o n s , 1962) . 

3 
See , f o r example: Charles K i l l i n g s w o r t h , "The Automation 

Story:- Machines, Manpower and Jobs", i n Jobs^ Men and Machines: 
k^oma^^j i f ed i ted by Charles Markham, WeVfTork, 

Frederick A. Praeger , I n c . , 1964 ) . 
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Developing c o i m t r i e s can appropr ia te ly conclude tha t many 
f a c t o r s apart from technology w i l l i n f l u e n c e an economy's h e a l t h 
and growth. In most c a s e s , each nev_^establislim^en¿ i n t h e s e 
countr i e s r e p r e s e n t s an i n c r e a s e in*"pr¿duetive c a p a c i t y and, 
whether us ing atitomation or n o t , prov ides more jobs than veve 
p r e v i o u s l y a v a i l a b l e . 

I t i s only wi th in the framework of n a t i o n a l c o n d i t i o n s and 
p o l i c i e s tjoat d e c i s i o n s can be reached, i n s p e c i f i c insta-nces , 
on the a d v i s a b i l i t y of exchanging some economic a.dvantages of 
advanced technology f o r g r e a t e r employment o p p o r t u n i t i e s with 
other t echno logy . The e:cperience of i n d u s t r i a l i s e d c o u n t r i e s 
h i g h l i g h t s t h e s e n a t i o n a l d i f f e r e n c e s and shows furthermore tha t 
modern technology i s i t s e l f n e u t r a l - i t s e f f e c t s may be good 
or bad depending on the circi-mistances and p o l i c i e s accompanjring 
i t s i n t r o d u c t i o n . 

Improved^ Manpower Programmes 

But apart from these q u a n t i t a t i v e a s p e c t s of the new 
technologjr, there are q u a l i t a t i v e i s s u e s which demand c o n s i -
dera t ion . In s e v e r a l i n d u s t r i a l i s e d c o u n t r i e s , s t e p s h^ave been 
taken recentl jr t o expand and improve manpower programmes. 
Training and r e t r a i n i n g courses are being es ta ,b l i shed , job 
placement s e r v i c e s and c o i m s e l l i n g programmes are be ing 
improved, and s p e c i a l programmes are being organised f o r young 
workers, poorljr educated, o lder workers, e t c . These n a t i o n a l 
e f f o r t s are des igned to improve the operat ion of the labour 
market so that persons with the reqxiired s k i l l s are a v a i l a b l e , 
i n s u f f i c i e n t numbers, i n the p l a c e s where needed. In many 
deve loping coxmtr ies , e f f o r t s have been undertaken to meet t h i s 
same o b j e c t i v e . With the i n t r o d u c t i o n of advanced techno logy , 
the demand f o r qu.a l i f ied s t a f f w i l l i n t e n s i f y and the t r a i n i n g 
techniques and curriculiom content developed i n the i n d u s t r i a l i s e d 
countr i e s may prove p a r t i c u l a r l y helpfuJ., 

ÍÍPJ'iL®displacement 

'.fiien the f o c u s s h i f t s from new es tab l i shments to moderni-
s a t i o n of e x i s t i n g e s t a b l i s h m e n t s , then automation, as a 
type of labot ir-saving t echno logy , l e a d s to other c o n s i d e r a t i o n s , 
li/hile nat ion-wide unemplojnnent cannot be charged to automation, 
i t i s n e v e r t h e l e s s true t h a t displacement of workers a t the 
plant l e v e l can irequentlj!- be traced to the i n t r o d u c t i o n of new 
tec lmology . Such displacement may a l s o occur a t s u p p l i e r 
p lan t s when the av.tomating p lant takes over c e r t a i n opera-
t i o n s p r e v i o u s l y performed by o ther companies, and d i s p l a c e -
ment may sometimes be noted a t competing e s t a b l i s h m e n t s 
which l o s e b u s i n e s s to. the modern f a c t o r y . To meet the labour 
problems of such d i sp lacement , a v a r i e t y of government and 
pr iva te programmes have been formulated. Advance p lanning , 
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f o r example, p e m i t s an early e v a l u a t i o n of the probable 
manpower e f f e c t s of new techno logy . I f t h i s i s f o l l o w e d by 
a p o l i c y of reducing the workforce through a t t r i t i o n ( r e p l a c i n g 
v;orkers who r e s i g n or r e t i r e v;ith temporary employees or not 
r e p l a c i n g them at a l l ) , labour sav ing machinery can f r e q u e n t l y 
be introduced without s ever ing anyone from h i s employment. 
For t h o s e deve lop ing c o u n t r i e s which have adopted l e g i s l a t i o n 
r e s t r i c t i n g company e f f o r t s t o terminate employees, such 
programtiies are p a r t i c u l a r l y important . The law provides s e c u r i t y 
o f employment ; the a t t r i t i o n p o l i c y permits the workforce t o 
be reduced wi th a consequent ga in i n e f f i c i e n c y . 

Aid f o r Redundant Workers 

For workers whose employment i s t erminated , both government 
and p r i v a t e programmes are a v a i l a b l e i n i n d u s t r i a l i s e d c o u n t r i e s 
t o provide income whi l e they search f o r a new job - unemployment 
insurance b e n e f i t s { u s u a l l y provided under government a u s p i c e s , 
a l though sometimes f inanced whol ly or p a r t l y by the workers) , 
supplements to such b e n e f i t s (provided i n c o l l e c t i v e bargaining 
agreements i n the U.ò . and Canada), and lump-sum severance 
awards ( i n agreements i n the U.S. and Canada and provided by 
l e g i s l a t i o n i n Great B r i t a i n ) , In most c o u n t r i e s , government 
employment bureaus a s s i s t i n f i n d i n g new employment and workers 
are encouraged t o undertake t r a i n i n g f o r o ther occupat ions or 
f o r improving t h e i r current occupat ional sk i l l s - ' - . 

An important p o l i c y d e c i s i o n concerns t h e extent to which 
t h e s e economic a i d s are to be provided under government ausp ice s 
or by p r i v a t e arrangements. Further, government programmes may 
be f inanced by genera l t a x revenues , or by t a x e s l e v i e d on 
employers and/or workers. The genera l economic phi losophy of a 
deve lop ing country w i l l i n f l u e n c e d e c i s i o n s on t h e s e q u e s t i o n s , 
and the ex tent of any b e n e f i t -programme w i l l be l a r g e l y determined 
by the c o u n t r y ' s economic development. 

See : I n t e r n a t i o n a l Labour O f f i c e , Unemployment and 
S t r u c t u r a l Change, S t u d i e s and xleports, New b e r i e s , No. òí), 
(Geneva, 1 9 0 2 ) . 

1). Bok and I'lax D. K o s s o r i s , Methods of Ad.pst ing t o Automation 
and Techno log ica l Chang:e ; A Review of S e l e c t e d meWods prepared 
f o r the P r e s i d e n t ' s Committee on Labor-Management P o l i c y , 
¿^«/ashington/ Department of Labor, ¿ 1 9 5 ^ , 
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In s p e c i f i c i n s t a n c e s i n v o l v i n g the redunciency of I s r g e 
nurabers of workers, s p e c i a l arrangeuients have been developed 
t o a s s i s t i n the adjustnent process ; t h i s has been the case 
i n the coa l indus try i n Great B r i t a i n and France, and i n t h e 
r a i l r o a d industry i n the United ¿i tates , to name a few examples. 
Sini i lar s p e c i a l measures were adopted during the modernisat ion 
of the t e x t i l e i n d u s t r i e s i n India and i-iexico and t h i s ad hoc 
approach w i l l undoubtedly prove u s e f u l when major changes are 
being introduced f o r an e n t i r e i n d u s t r y . 

I t has f r e q u e n t l y been charged t h a t automation l e a d s to 
s i l e n t f i r i n g s " s i n c e t h e "automated" p lant w i l l provide 

fewer job o p p o r t u n i t i e s f o r persons seeking work than would 
a raore convent ional e s t a b l i s h o i e n t . This arguraent i s s i m i l a r 
t o t h e charge t h a t automation causes unemployment - i . e . t h a t 
with automation, there w i l l not be enough jobs f o r a l l persons 
who want t o work. I f the economy i s expanding r a p i d l y enough, 
however, there w i l l be job o p p o r t u n i t i e s i n other p a r t s of the 
economy even a f t e r iQodern equipment reduces the labour requirements 
a t p a r t i c u l a r p l a n t s . 

v'ihile manpovrer progrp-uiies i n i n d u s t r i a l i s e d c o u n t r i e s can 
be u s e f u l as a guide f o r deve lop ing c o u n t r i e s , there i s a t l e a s t 
one i n c o n s i s t e n c y t h i t r e q u i r e s c l a r i f i c a t i o n . With automation 
has come a trend toward broad t r a i n i n g f o r workers and an 
emphasis on the need f o r labour n o b i l i t y - between occupat ions 
and l o c a l i t i e s . This approach runs counter t o the emphasis i n 
deve lop ing c o u n t r i e s on b u i l d i n g worker i n t e r e s t i n h i s occupat ion 
and s k i l l , and r e s p o n s i b i l i t y towards h i s work. A r e c o n c i l i a t i o n 
of t h e s e view p o i n t s w i l l become more cha l l eng ing as new technology 
i s introduced and, i n t h e not t o o d i s t a n t f u t u r e , replaced by even 
more modern forr.s of t e c h n o l o g y . 




