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PART I

THE IMPACT OF TECHNOLOGICAL CHANGE ON EMPLOYMENT

I. IMPACT ON THE LEVEL OF EMPLOYMENT 

Introduction

Economists have traditionally been optimistic about the long-
term relationship between technological changc and employment 
levels in general. Technological change brings about job 
displacement but it also brings about job creation and the 
conventional wisdom is that at least in the long term the 

latter process outweighs the former.

A quick review of the experience of industrialised countries 
since the industrial revolution of the 19th century would 
support this optimism. Despite the widespread introduction of 

labour-saving machinery in industrial production in Britain in 

the early 19th century for example, employment in manufacturing 
grew from less than 2 1/2 million in 1841 to more than 6 
million at the end of the century.This growth took place 
partly because the growth in demand for manufactured goods, 
both domestically and worldwide,exceeded the growth in labour 
productivity brought about by technological change. The 

benefits of technological change have not all been taken in 

the form of increased growth and income however. In indus

trialised countries working time has also fallen consistently 
over the last hundred years. In Britain between 1890 and 1951 

the reduction in labour input as a result of reduced annual 

working time was equivalent to 25 per cent of the increase in

(1) B.R. Mitchell: European Historical Statistics 1750-1970,
London 1978.
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Similarly, widespread fears were expressed in the United States 
in the 1960s of technological unemployment arising out of auto
mation of industrial processes. Yet, despite increased auto
mation, employment grew from 65 million in 1960 to 
105 million in 1984.

It is also clear that in the long-term the successful 
exploitation of the opportunities offered by technological 
change is a necessary condition for developing countries to 
raise their general standard of living.

There has been much less complacency however about what the 
immediate effects of technological change on employment are 
likely to be. In industrialised countries such short-term 
worries tend to come to the fore during economic recessions and 

recede somewhat during periods of faster growth. Thus, in the OECD 

countries between 1974 and 1984 unemployment increased from 

3.9 per cent to 8.5 per cent of the labour force. At the same 
time concern had begun to mount, particularly in Europe, at 
the job-reducing potential of the introduction of information 
technology based upon microelectronics. In the Federal Repub
lic of Germany, for example, the press in 1975 dubbed the micro
processor as the 'job killer'.

Much of the debate that has taken place in the last ten years 

over the employment effects of technological change particu

larly in industrialised countries has become polarised around 

the two separate views of the problem. The optimistic commen

tators have tended to look only at the long-term movement of 
economies from one equilibrium to another. The pessimistic 
commentators on the other hand have tended to look only at 
short-term displacement effects on the labour market without 
taking account of the possibility of compensatory effects.

(1) Sir Bruce Williams: "Long Term Trends of Working Time
and the Goal of Full Employment": Paper presented to
OECD Conference on Employment Growth in the context of 
structural change, February 1984.
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A more useful approach than either of these two extremes is to consider the 
processes which facilitate employment adjustment, whilst recognising that

the movement from one equilibrium to another may be far from 
easy in terms of the incidence of economic and social costs and 

benefits on different groups of people. As Keynes pointed out, 
not only are we all dead in the long run but economists set them
selves too easy a task if all they are able to tell us in the 
midst of the storm is that once the storm is past the ocean 
will be calm again(1).

Economists have also shown less confidence in making optimistic 

predictions about the impact of technological change on the 

distribution of employment. It is generally accepted that the 
possibility can certainly exist of serious imbalances occurring 
either over time or between geographical regions in the relative weights of 
job displacement and job creation. This means that the possi
bility exists of certain groups of people being permanently 
worse off in terms of employment possibilities as a result

of technological change. This was recognised by the classical 

economists writing at the time of the industrial revolution in 
Europe. Ricardo wrote in his Principles of Political Economy 
and Taxation in 1817:

"That the opinion entertained by the labouring class, that 
the employment of machinery is frequently detrimental to 

their interests, is not founded on prejudice and error, but 

is conformable to the correct principles of political economy".

(1) J.M. Keynes: Treatise on Money, 1930.
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This section therefore addresses these two potential areas 

of concern, namely:- firstly, to what extent adjustment 
mechanisms may currently be inadequate in coping with the 

employment displacement arising from technological change; 
and, secondly, whether certain areas in the world and 
certain groups in society permanently lose out as a result 
of change.

The short term impact of technological changes

Technological change when it is applied to economic activity 

results in innovations both in products and in processes.
New processes will normally save the primary factors of 
production, labour, capital and raw materials, for a given 

level of output in different industries. A particular in

novation may also lead to the substitution of one factor for 
another in the production process. Product innovations are 
sometimes complementary and sometimes substitutes for exist

ing products. The production of new products will also 
combine labour, capital and raw materials together in dif
ferent quantities compared to the production of existing pro

ducts. The general result of past technological change has 

been that the productivity of the primary factors of production 
has, on average, been raised.

The extent to which this development results in an increase in output or

a reduction in demand for particular factors of production
will partly be a result of the microeconomic mechanisms by
which the potential cost savings are distributed through price
or income changes. It will also be a result of the macro-
economic environment and the overall level of demand. The

shape of technological change may itself affect these developments
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and be affected by them. For example it is generally agreed 

that labour-saving process innovation is more likely to have 
an overall negative impact on the demand for labour than pro
duct innovation. The' job-creating impact of particular pro
duct innovation is, however, likely to vary over a product's 

'life cycle', with a growth phase being followed by maturity 
and eventual decline. The extent to which job-creating pro
duct innovations come 'on-stream' is however also likely to be 
affected by microeconomic market structures and the macro- 
economic environment.

The general conclusion is that technological innovation leads 

to both the creation and destruction of jobs. The balance 
between the two effects will determine the effect on the level 

of employment. In the short term at least this is not likely 
to be inevitable or fixed but is rather likely to be a result 
of the microeconomic adjustment process and the macroeconomic 

environment.

Market adjustment processes

Outside the centrally planned economies microeconomic adjustment takes 
place through a mixture of market forces and public intervention.

As seen, the most common effect of technological innovation is 
the increase in the overall productivity of factor inputs. The 

welfare gains brought about by this will be distributed differ

ently in different national and different market situations.
In a hypothetical perfectly competitive situation an enterprise 

would pass on all the welfare gain to the consumer in the form 
of a reduced price for the product being produced with the 
various factors. This reduction in price would then lead to 
an expansion of demand for the product. If the expansion in 
demand is proportionally greater than the increase in produc

tivity and price reduction then, other things being equal,
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employment in the firm would be expected to increase. If the 

expansion of demand is less than the increase in productivity, 

then the firms' employment would be expected to fall.

The initial price reduction would also have the effect of 

increasing the consumer's disposable income and this could 
stimulate increased demand for other products and so increase 
employment in other sectors not connected in any way to the 
product undergoing technological change. In industrialised 
countries technological change has to some extent allowed 
shifts in the labour force initially from the primary into 
the secondary and subsequently into the tertiary sector. This 

has reflected the fact that, in a given sector, the displace

ment of labour due to technological change has not necessarily 
been compensated for in terms of increased demand for the out
put of that sector but instead price falls have allowed the 
increase in demand and consequently output and employment in 
other sectors. Since the beginning of the nineteenth century, 
employment in industrialised countries has shifted from the 
primary sector to the secondary sector and subsequently to the 

tertiary sector.

It is interesting to note that most centrally planned economies, 

in theory at least,aim to distribute the gains of technological 

innovation in the same way as this perfect market. As incomes 
are in theory fixed, productivity gains are passed on as welfare

increases in the form of lower prices.

In market economies the theoretical case of perfect competition 

can be contrasted with the opposite extreme of adjustment to 
technological change in a monopoly situation. In this case 
the monopolist will only increase output and lower prices to 
the extent that variable costs may be reduced by technological 
innovation. If fixed costs including fixed elements in labour
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costs are reduced, then output will remain constant, employment 

may fall and all the welfare gain will be taken in the form 
of an increase in profit.

In the real world cases of pure monopoly are rare and cases 
of perfect competition even rarer. The result is that most 
adjustment to technological change takes place under inter
mediary conditions of imperfect competition or oligopoly.

The electronics industry, for example, which is at the forefront 
of technological innovation, is dominated
by a few large general companies operating across a range of 
subsectors and a range of countries. There is a network 

of agreements, joint ventures and joint ownership links which 
has developed between these various groups of companies. The 

world computer market is still dominated by a single company,
IBM, with 65 per cent of the world large computer market.

There do exist however market riches created by the proliferation 
of product lines which new companies can f i l l .  Moreover in some 
areas barriers to entry into a market may be low.

Technological innovation has spurred intense price competition 
in certain electronics subsectors such as production of mass- 
produced integrated circuits or home computers. Elsewhere however 
profit margins are increased and competition is muted. Cor
porate strategy is dominated therefore by reactions of a few 

competing firms to known innovations and potentially lucrative 

markets.

The market conditions in the industries which are involved in 
product innovation are perhaps less important than in those 
industries using new technology in new processes. Again, in many 
areas, the standard market structure is one of differentiated oligopoly.

Under these market conditions the welfare benefits of techno
logical innovation are neither distributed entirely in the 
form of price reductions nor retained entirely in the form of 
excess profits. The net employment effects of technological
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change will depend upon the relative price and income elasti

cities of goods and services. Moreover, changes in income and 

employment of different groups in society as a result of techno

logical changes may lead to secondary multiplier effects on 

income, output and employment.

Certain economists have explained the economic problems of 
simultaneously high inflation and unemployment experienced by 
industrialised economies as a result of increasingly instit
utionalised price and wage fixing in labour and product mar
kets( 1 ) . Under these circumstances it has been argued that in 
response to increases in demand firms will raise prices rather 
than output, and so have become insensitive to government demand 
management policy. It would be expected that this behaviour 

would reduce the expansionary output and employment effects of 

technological change and increase the displacement effects.

These observations suggest that although over sufficiently long 
periods price and income elasticities in industrialised countries 

have been sufficiently high to ensure that technological innova
tion has increased employment, this cannot be assumed as an a 
priori inevitability in the short term. The nature of market 

structures in both the industrialised and developing worlds sug
gests that it is unsatisfactory to assume that these are auto

matic mechanisms whereby technological innovation will itself 

create sufficient extra demand to re-employ the workers dis

placed by it.

Adjustment and the macroeconomic environment

The process of microeconomic adjustment to technological inno
vation will both affect and itself be affected by the macro-

(1) See for example : A.M. Okun : "Prices and Quantities. A 
macroeconomic analysis", 1981.
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economic environment. In a period of recession with uncertain 

expectations as to future demand growth, firms will tend to 
operate more like monopolists in the face of technological 

innovation. Innovations will be used to reduce labour costs and 

employment and increase profit rather than to lower prices and 

expand output and employment. Investment incorporating new 
technology will tend to be biased towards rationalisation and 
job-reducing process innovation rather than job-creating product 
innovation.

One commentator has aptly summarised the situation:- "In 
periods of continuous economic expansion new products may be 
introduced and old products displaced, accompanied by a high 
level of search for a variety of labour skills and a high labour 
demand. In zero growth situations new products may have more 

limited success, the search therefore intensifies for cost- 

reducing techniques which are not altogether compensated by 

investment employment and so technology is seen to be displac

ing labour. The deeper the recession the more serious and the 

more rapid the impact of technology is perceived to be upon 

employment and job prospects"(1).

Overall therefore it would be expected that in a prolonged 
recession technological change would become biased towards 
rationalisation and labour-saving techniques. This could 
help to create structural unemployment. For industrialised 

countries the persistence of high unemployment and high levels 

of unused capacity over a substantial period of time is likely 

to lead to a country falling into 'the low growth trap'.

(1) J. Goddard and A. Thwaites: "Technological Change and the
Inner City", Social Science Research Council, London, 1980.
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This is a reflection of the difficulties of making resources 
unemployed (both capital and people) and then expecting to be 
able to bring them back into production when needed, with no 
problems. The longer people and capital have been unemployed, 

the harder it is to bring them back into productive activity.

On the labour side, a formerly skilled worker who has been 

unemployed for some years is unlikely to be able to move 
easily back into a skilled job, even if his former skills are 

still needed. On the capital side, after a certain period, 
companies are likely to disinvest and close down capacity 
that is unused. In macroeconomic terms in a recession, poten
tial output will tend to adjust downwards to actual output 

after a time lag. So that after a period an economy may well 
be operating at full capacity but at a very low level produc
tion and with a high level of unemployment. In this way, cyc
lical unemployment is transformed into structural unemployment. 

There is evidence to suggest that this has taken place in a 
number of industrialised countries but particularly in the 
European economies since the late 1970s. The OECD noted that:- 

" ... there is prima facie evidence that the rate of unemploy
ment has risen relative to unused capacity during the 1970s.
For six major OECD countries for which the OECD has made recent 
calculations of potential output, the apparent potential capa
city shortage or the 'excess labour supply' in 1980 seems to be 
considerable... there has been an outward shift of curves rela
ting rates of unemployment to rates of capacity use. If past 

relationships remain approximately valid, a return to full 

capacity use would not lead to a complete absorption of labour 

market slack.

(1) OECD : Economic Outlook, July 1982, page 26.
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The policy outcome of this is that an increase in investment 
is needed to return to full employment. Moreover, investment 

is required which expands capacity, is capital 'widening' 

and is based upon product innovation rather than investment 

which simply rationalises production at existing levels of 

output. Such an increase in investment is however unlikely 

to be forthcoming as long as unemployment remains high and 
future demand prospects remain weak. This is the nature of 
the trap in which a number of economies find themselves.

Examples of job displacement with specific technologies

Against this background there has been considerable concern 
in industrialised countries in recent years at the potential 
job displacement arising from new technology. Much of this 
has focused upon microelectronics and information technology 

whose impact on employment has appeared to be the most exten

sive of all contemporary technologies.Most industrialised 
countries have carried out national surveys and literature 
reviews(1). The conclusions of these in general have been 
in keeping with the historical tradition of economists des
cribed at the beginning of this paper. Most official reports 
have been optimistic about the long-term impact of technology 

on employment, but considerably more concern has been expres
sed about the prospects for particular industries, occupations 

and groups in the short term.

There are obviously considerable empirical difficulties in 

identifying the impact of new technology on employment. Tech

nological change is closely linked to other economic aspects

(1) For a Review of these national reviews see OECD, consul
tants' report for JCCP 2nd special session, October 1981: 
Stoneman, Blattner, Pastre, "Information Technologies, 
Productivity and Employment".
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such as changes in the pattern of world trade, a changing 
pattern of consumer demand, changing relative factor prices 

and macroeconomic policy. Examining case studies of parti

cular innovating firms or industries may overemphasize the 
job displacement or job compensation effect of changes. But 

also looking at innovating firms may miss the real impact of 

technology on employment because the job losses are likely 
to occur in non-innovating firms or countries which suffer a 
loss of competitiveness.

Despite these qualifications, it is worth noting that there is 
considerable prima facie evidence of quite extensive job dis
placement in industrialised countries over the last decade which 

is associated with technological change.

Microelectronics

In industrialised countries, and particularly in Western Europe, 
the impact of microelectronics can be seen to have displaced 
labour in three main areas over the last ten years.

The first area of job displacement has been in those industries 
manufacturing products in which mechanical or electromechanical 
elements have been replaced by microelectronic elements. In 

some cases this has resulted in a dramatic transformation of 

particular products. The industries affected include large 

parts of electrical equipment manufacturing such as telecom

munications equipment, cash registers, calculating equipment, 

business equipment; it also includes precision tools and 
watches.

In these sectors the application of microelectronics has re

sulted in a reduction in the number of components of che
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final product and consequently thè amount of assembly work 

involved in manufacturing them. Standard Electric Lorenz 

produce an electronic telex machine in which one micropro

cessor has replaced 936 separate parts in its electrome

chanical predecessor. Electronic watches, are assembled 
from five basic components - a battery, quartz crystal, 
light emitting diode, integrated circuit and case. This is 
compared to the thousand manual operations involved in manu
facturing a mechanical watch. Even allowing for a large 
expansion of production in some of these sectors,this has 
not been sufficient to provide employment growth and in 
some cases to avoid the loss of jobs. An OECD survey of the 
electronics industry has reported that: "employment in the
majority of the United States electronics firms has not in
creased during the 1970s, whilst real output has risen con

siderably and sales revenue even faster. . .Employment trends 

in European firms followed the United States pattern".
One such company affected - the Italian firm Olivetti - car
ried out a survey of a number of companies producing mechani
cal and electronic business equipment products. The eight 

companies surveyed reduced their employment by 20 per cent 

during the 1970s, whilst undertaking transformation of their 
production systems away from mechanical and towards electronic 

production. The Swedish telecommunications equipment manu
facturer, Erickson, reduced its production employment from

15,000 to 10,000 between 1975 and 1978 as a result of a

changeover from producing electromechanical to electronic 
and semi-electronic telephone switching systems. In the 
countries of the European Community employment in electrical 

engineering fell by 338 000, or 14.2 per cent, between 1974

(1) Science and Technology in the New Socio-Economic Context, 
OECD 1980. Sector study on electronics by Mick Mclean, 
University of Sussex.

228



and 1982. Employment in the manufacture of data-processing 

machinery and office equipment fell by 28 000, or 10.6 per cent, 
during the same period.

Technological changes in the electronics industry have also 

been combined with significant changes in the international 

location of production activities. All parts of the industry, 
with the exception until recently of telecommunications equip
ment manufacturing, have become highly internationalised with 

a tendency in many sectors for companies to locate labour inten
sive parts of production in low cost parts of the world such 
as the Far East, whilst retaining research and other activities 
close to their home base. A survey of the major US companies 
involved in integrated circuit manufacture(1) estimated that 
between 1974 and 1978 these companies increased their US semi

conductor employment from 85,000 to 90,000, whereas overseas 

employment grew from 70,000 to 90,000 over the same period.

Probably the largest impact of microelectronics on employment 
in developing countries in the last ten years has been the growth 

in offshore assembly plants of US and Japanese electronics 
companies in newly industrialising countries. The expansion in 
employment in these plants has reflected a redistribution of 
world employment when the substitutive effects of microelectronics 

in industrialised countries are taken account of.

The second area of technology-related job losses has been 
where microelectronics has allowed a marked change in the production 

process. This has been primarily felt in industrial countries. 

Perhaps the best example has been in printing where microelec
tronics has allowed a changeover from hot metal to computerised 
typesetting, and this has had significant employment effects.

In the E.C. countries employment in the printing, publishing and 
paper industry fell by 255 000, or 12.7 per cent, between 1974 
and 1982. Jobs involving typesetting and graphical skills have 

been replaced by jobs involving data entry and data analysis.

(1) U.S. International Trade Commission: quoted in United
Nations Centre on Transnational Corporations (CTC) study 
on "The International Semiconductor Industry", 1983.
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Microelectronics is particularly suitable in automating 

industrial processes where existing jobs involve tasks which 
are repetitive or sequentially repetitive. An example of 
such an application is the development of robotics, in which 

straight substitution of human by mechanical activity takes 

place. Whilst the main use of robots up to now has been in 

the mass production industries, such as motor vehicles (where 

the majority of American, European and Japanese producers 
have introduced robots), metalworking, chemicals, civil engi
neering, electrical and electronic industries, their use will 

expand over the next ten years into wider fields of applica

tion.

The main tasks carried out by robots are those of assembly, 
joining and handling. A major American manufacturer of robots 

has estimated that 50 per cent of the machines it has installed 

have been used for spot welding, about 11 per cent for dye- 
casting and another 5 per cent for machine loading. With advances 
in the application of microelectronics, particularly in science 

or technology, universal machines are being developed which 
are able to carry out more complex assembly tasks.

A study on the introduction of robots in the Federal Republic 

of Germanyexamined the introduction of ten robots in five 
companies in a variety of sectors. The tasks affected were 
arc welding, paint spraying and handling of pieces. The ef

fects on manning requirement were that a total of 46 people 

in non-qualified jobs were affected; of these 7 were made re

dundant, 28 moved out of the sector, 10 changed jobs within 
the sector, and one moved into the sector. The introduction 

of robots therefore meant substantial labour displacement.
In the British motor industry British Leyland has used robots

(1) Battelle Institute, Frankfurt.
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in its Mini Metro production line at Longbridge. Twenty- 

eight robots are used, with a high degree of central computer 
control. Only 38 workers are employed on car body assembly 
compared with 138 who it is estimated would be required on 

a conventional production line.

The third example of the job displacement effect of the appli

cation of microelectronics has been in the service sector. 
Microelectronics is resulting in the 1980s in the application 

of electronic data-processing more widely across the service 

sector in industrialised countries, allowing the automation of 
many office and distribution jobs. This is already resulting 
in a slowdown in employment growth in services such as bank
ing and insurance, which have become important users of com
puters in the last ten years. In the 1960s employment in 
banking and insurance grew rapidly in most industrialised 
countries. In Europe growth was most spectacular in Belgium, 

where it averaged 10 per cent between 1964 and 1974. In 

France and Denmark annual employment growth was more than 6 

per cent and in Germany and the UK more than 3 per cent. Bet

ween 1974 and 1982 growth had slowed substantially,  to 1.3 per 

cent in Belgium, 1.6 per cent in Denmark, 2.0 per cent in 
Germany, 2.1 per cent in the UK and 2.7 per cent in France. 
This had been at the same time as a continuing growth in the 
demand for bank services.

Biotechnology

There has been less of an obvious impact on employment arising 

from the diffusion of other key technologies in industrialised 

countries over the last few years such as biotechnology, new 

forms of energy and new materials. Biotechnology may have
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an important impact in the future on industries such as agri

culture, food manufacturing, petrochemicals, pharmaceuticals 
and water supply in both developed and developing countries.
However, its impact to date has been limited and it has not 

been developed to a stage where it has led to widespread pro

duction process innovation. An OECD report on the pharma

ceutical industry in 1980 found that "until recently, the 
increase in staff resulting from higher production, greater 

activity abroad and the need for additional manpower to carry 

out new tests and other operations (metabolism, metagenesis, 
volume of data to be collected) has compensated the reduction 
due to gains in productivity and, in some cases, due to mergers 
or acquisitions. This comparative stability is today threat
ened by the deterioration in the economic situation and a deli
berate policy of cutting down on staff members."(1) Firms did 
report increases in productivity due to technical progress in 

fermentation processes, in the production of chemical sub
stances and in packaging, but recorded lower increases in ge
neral productivity than in the past. Any technologically 
induced changes in employment displacement have therefore been 
swamped by the effects of the recession.

The potential uses of biotechnology in the field of developing 
health applications such as new drugs and pharmaceutical products 

would seem to point the way to substantial production developments. 

Although such developments are unlikely to be highly labour-intensive 
once at the application and production stage, they should provide 
some source of employment growth in the medium-term, having 

primarily expansive rather than substitutive effects on employment.

In agriculture and the agrofood industry biotechnology may 

certainly lead to important product and process innovations.
Those may have important structural effects on the livelihood 
of those in the agricultural sector, particularly in develop
ing countries. The EEC's Fast Team has warned that "while 
biotechnology offers new and valuable strategic options, it 

also inevitably threatens by substitution many established

crops and activities, particularly if  they currently command 

a high price".(2)

(1) Science and Technology in the New Socio-Economic Context,
OECD 1980. Sector study on pharmaceuticals.

(2) EEC: "The Fast Programme, Vol.1, Results and Recommendations,
1 982 .
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An example is the case of isoglucose which is an effective 
substitute for sugar produced from starch using an inexpen
sive process originally developed by European firms. Out
side Europe isoglucose production has expanded rapidly using 
starch derived from maize in North America and manioc in 
Japan. In Europe, however, its production has been limited 
through levy and quota restrictions with the aim of protecting 
European beet sugar producers. The protectionist option has not 

been open to canc sugar producers in developing countries, whose 

export earnings have been affected both by isoglucose pro

duction and by protection of sugar beet in Europe. The EEC's 
FAST team have said, somewhat idealistically, that coping with 
the structural impact of biotechnology " .. .  demands sensitive 
management which assesses the value of competing technologies 
and permits a proper balance of interest to be struck, for 
example between the interests of 'isoglucose' manufacturers, 

sugar beet farmers, the citizens of Europe, and the Third 
World producers of cane sugar; or between the manufacturers 
of single cell protein and the importers or growers of con

ventional animal feed (or human food)."

The exact impact of biotechnology upon food production is a 
matter of conjecture. However, given earlier analysis of this 
paper, it is a matter of concern that the markets for processed 

food in most countries are dominated by a few large multi
national corporations. This would tend to restrict the advan
tages to the consumer of technological changes. Some of the 

impacts with regard to developing countries are returned to 

later.

Energy

Energy technology will also have a key impact on employment 

in general in the future, although the issues at stake cover
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far wider questions than substitution effects between exist

ing and future energy sources and questions of labour dis
placement. In the past, the substitution of one energy 
source for another has clearly had major displacement effects.

In the 1880s coal overtook wood as the main energy source in 
the United States, something which it had already done in 
the industrialising European countries. Employment in the coal 

mining industry grew rapidly in those countries to an his
torical peak in the mid-1920s. In the 1880s/mining employed 

more than half a million people in Britain and Germany, 200,000 
in France and 100,000 in Belgium. By the mid 1920s the figure 

had risen to 1.4 million in Britain, 1.2 million in Germany,
450,000 in France and 200,000 in Belgium. In 1982 the employ
ment in coal mining had fallen to 270,000 in Britain, 190,000 
in Germany (Federal Republic), 59,000 in France and 23,000 in 
Belgium. During the period following the Second World War 
oil surpassed coal as the main source of energy worldwide and 
currently accounts for some 45 per cent of the world's commer

cial energy supplies.

Fossil fuels are still overwhelmingly the most important source 

for world electricity supplies. However, the oil price rises 
and supply problems of the 1970s have raised fundamental 

questions about long-term availability of existing fossil 
fuels. Most industrialised countries have embarked upon major 
programmes for nuclear energy,although these still represent 

only a few per cent of world energy supplies. Moreover, nuclear 
programmes have been beset with problems of very high capital 
costs, considerable technical difficulties and major safety 
and environmental problems. Alternative energy sources, such 

as wind, wave, solar and biomass, are quantitatively insigni

ficant in terms of world production.
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The future choices of energy technology will clearly have a 

dircct impact upon employment patterns in those industries.

More importantly however is the fact that they will reflect 
the energy intensiveness of future patterns of growth.
Vast differences exist between the industrialised countries 

and developing countries in commercial energy consumption 
per capita. Thus, in 1947 the United States, with only 6 per 
cent of the world's population, consumed 47 per cent of the 

world's commercial energy supplies. That of the developing 
countries has however been increasing, partly due to increas
ing per capita use and partly due to increasing population.

By 1974 the United States' share of world energy consumption had 

dropped to 30 per cent.

Energy use also varies between industrialised countries with 
the same level of income per capita as can be seen from the 
chart below. This suggests that considerable scope exists 
in reducing energy consumption for given levels of industriali
sation.
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These questions will continue to dominate energy policy 

discussions during the 1980s and are far from resolved.
The British House of Commons Select Committee on Energy 
reported in 1981 that: "we were dismayed to find that, seven
years after the first major oil price increases, the Depart
ment of Energy has no clear idea of whether investing around 
£1,300 million in a single nuclear plant (or a smaller but 
still important amount in a fossil fuel system) is as cost- 

effective as spending a similar sum to promote energy con

servation ."

Choices between high or low energy consumption strategies 

have important implications for employment. For example, 
in the UK considerable scope for savings of energy use exists 
in the housing sector. Investment in insulation, draught 
proofing and heating controls would have substantial rates 
of return when viewed in terms of the long-term benefits of 
energy conservation and the short-term opportunity costs of 
carrying it out. Compared to building new power stations, 
energy conservation measures have short lead times, are less 

capital intensive and have a shorter period of state financial 
commitment. They also employ relatively unskilled labour and 

provide jobs in urban areas, where unemployment is highest. 

Proposals have been made for full-scale national insulation 

programmes which would create jobs.

For developing countries the choice of energy consumption 

strategy is even more crucial, in that labour is generally 
plentiful and energy generally scarce. Future energy requirements 
and the future energy sources are closely related to the choice 
of technology throughout the economy rather than simply in the 

energy sector. The question of the choice of appropriate 

technology is returned to later.

New materials

Technological change in products and processes also affects 
the demand, output and hence employment in industries processing 
and extracting the materials used in those products and processes. 
For certain developing countries which depend greatly upon 
particular commodities for their export earnings, substantial 
shifts in demand and prices can have profound domestic effects.
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One of the clearest examples of a material whose demand may 
be substantially affected by technological change is copper.

The major part of the world's output of copper is used by the 
electrical, electronics and telecommunications industries.
Within these industries copper has been used as the main 
electrical conductor, in the form both of insulated copper wire 

and of bare copper strip incorporated in electrical circuits 
and equipment. Copper strip is also used for manufacturing 

stampings and printed circuits. These uses have already been 
influenced by technological change. The development of micro

electronics and use of integrated circuits has vastly reduced 
the quantity of external wiring used for a given quantity of 
electronic circuits. More importantly the development of satellite 
communications and fibre-optic cables has the long-term potential 
of reducing substantially the use of copper in telecommunications. 
To some extent these effects have been offset by the expansion 

in output of the electronic and telecommunications sectors.
But it is clear that widespread reductions in the use of copper 
could have drastic effects on those countries, all developing 

countries, which are heavily dependent upon copper exports for 
their foreign exchange, government revenue, and employment.

Is there a permanent shift to labour-saving technological change?

The preceding sections have given some support to the view that 
in the recessionary environment of the late 1970s and early 
1980s technological innovation based upon microelectronics had 
some labour-saving bias, which contributed to problems of 
capital shortage and structural unemployment, particularly in 
Western Europe. In terms of policy implications it is important 
to know whether this has permanently changed production functions 

in certain countries or whether the labour-saving bias of 
technological change would be reversed in a period of sustained 
and rapid economic growth.
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In terms of achieving policy goals of raising employment a 
general capital-saving bias in technological change can be 
seen as a blessing whereas a labour-saving bias increases 
the potential problems of structural unemployment. As pointed 
out earlier, according to the product life cycle theory the 
labour-and capital-saving biases of a particular innovation 
are likely to vary over the product's life. If technological 
innovations are bunched over time rather than being evenly 

distributed, then this would be likely to have macroeconomic 

effects. Waves of technologically-induced job creation could 
be expected to be followed by waves of job displacement and 

decline.

In the 1920s Kondratiev(1) attempted to show that such long-
term economic cycles or long waves existed, and later Schumpeter(2) 
argued that variations in the rate of technological change could 

explain these long-term economic cycles. He argued that the 
development of certain key technologies as opposed to improve
ments in technology could stimulate a period of employment growth.

As examples of such technologies he gave steam power, railways, 

electric power and the automobile. However, at a certain point 

in the cycle the labour-displacing effects of the technology 
could be expected to outweigh the employment expansion,and the 
economy could move back into recession. A number of recent 

commentators, notably F re e m a n (3), have gone on to claim that the

(1) N. Kondratiev: " The Major Economic Cycles", 1925.

(2) J. Schumpeter: "Business Cycles: a Theoretical Capitalist 
Process", 1939.

(3) See, for example, C. Freeman: "Long Waves in the World Economy", 
1982 .
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growth of the electronics industry and information technology 

represents just such a feature of the long wave, and can be 

compared to the earlier innovations mentioned above. The 
exponents of this view argue that the expansion of employment 
in the electronics industries and in data processing in the 
industrialised countries during the 1950's and 1960’s has now 
been replaced in those countries by a downturn in the cycle 

with displacement effects in other industries replacing growth 

in electronics. As seen in earlier sections, employment in 

the electrical industries as a whole has been constant in the 

United States and has fallen over the last ten years in Europe.

The statistical basis of the existence of long waves in capi
talist, industrialised economies is far from unequivocally ac
cepted. However, even if the long-term business cycle has oc

curred historically, this does not necessarily imply impotence 

in coping with its current manifestations. Technological 
innovation is not solely exogenous to socio-economic develop

ments and therefore is itself partly determined by the economic 
cycles, which it may be a factor in stimulating. The fact that, 
in historical terms, significant periods of technological in
novation have coincided with periods of rapid growth in demand 
and output, does not therefore on its own indicate causality.

In explaining past cycles of economic activity, however, the 
'bunching' of technological innovation may provide a better 
explanation of some periods of upturn and downturn than a 
straightforward explanation of multiplier accelerator interaction. 

However, again in the long-term, the influence of government 

policy in both developing and industrialised economies cannot be 

ignored and in the future this may well have a more significant 

influence upon the nature and timing of economic development 

than either exogenous technological developments or the internal 
mechanics of the trade cycle.

Nor can the activities of the major actors in the process of 
technological change be ignored. For example, it has been shown 

that the level of working time has fallen steadily in indus
trialised countries over the last hundred years.
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This has been a way of exploiting the advantages offered by 

technological change. Between 1950 and 1970 30 per cent of produc

tivity growth in OECD countries was taken in the form 

of reduced working time. This was in the main the result 
of pressure by trade unions of working people who succee
ded in reaching agreements with employers or in getting legis
lation passed limiting working time. Pressure has mounted, 
particularly in Western Europe, to accelerate the process of 
reducing working time. If the labour-saving bias of techno

logical change is maintained, then this may increasingly have 
to become part of government policies in industrialised 

countries.

Conclusion on tne efficiency of adjustment processes

The foregoing sections therefore argue against taking a deter

ministic view of the impact of technological change on the 
level of employment. However, they also argue against compla
cency. Given the real world of inadequate market adjustment 

mechanisms and an uncertain macroeconomic environment there 
is a very real danger that in industrialised countries the 
potential advantages offered by technological change will lead to 
increased structural unemployment in the short and medium term 

rather than to increased human welfare. This is not inevitable 
however, and can be countered by appropriate policies by the 

major actors involved in technological change. As will be 

argued in a following section, the problems facing developing 
countries are of a much greater order of magnitude.

The possibility of long-term regional disequilibria

The existence of compensation effects although inadequate does 

give some grounds for general long-term optimism about the 
impact of technology upon employment. However, economic theory 
gives no assurance that the employment creation effects of 
technological change will in the long term compensate the same 
region or country or group of people whose jobs are displaced 

as a result of that change.
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This is particularly so since the world economy has become 
increasingly interdependent through the expansion of world 
trade since the Second World War. Its dominant feature has 

become the widening gap in living standards between the 
developing countries and the industrialised countries. In 
the long term improving living standards and achieving 
economic development depend upon the twin processes of capital 

accumulation and technological innovation, which are 
closely related. As seen in industrialised countries, tech
nological innovation is the result of the introduction of new 

technologies based upon the outcome of research and develop

ment. Developing countries have much less potential for 
influencing technological change themselves, since 97 per cent 
of the world's R&D takes place in industrialised countries.
They therefore have to rely primarily upon adapting old tech

nologies already in use in industrialised countries or new 

technologies currently being developed in those countries.

This situation presents three sets of issues for developing 
countries. Firstly they are dependent upon a process of 
technology transfer from industrialised countries. The most 

important medium in this process are multinational corporations 
with home bases in industrialised countries. Clearly, to obtain 
technology through such transfers gives developing countries 
an opportunity to acquire technology which was not open, for 
example, to European countries going through the industrial 
revolution in the nineteenth century. However it also means that 

the developing country does not always have the possibility of 
moulding the technology to its needs. This raises a second set 
of issues: that the technology which is imported may not be 
appropriate to the resource endowments and development needs 
of the developing country. Thirdly, the country's potential for 

assimilating technological change will tend to be much less than 
in industrialised countries. Rapid technological change may 
therefore lead to a widening of the technology gap between 
industrialised and developing countries rather than a narrowing of it.
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It would be wrong, however, to exaggerate the homogeneity of 

either industrialised or developing countries with regard to 
their technological capability or the future impact of tech

nological change upon them. There are more successful and 

less successful industrialised countries in terms of their 

technological performance. There are much greater differences 
between developing countries in terms of their degree of 
industrialisation, their basic infrastructure, their resource 
endowment, the export orientation of their industry, their 
population and the general diffusion possibilities for new 
technology. For example, 80 per cent of all capital goods 
production in developing countries takes place in only eight 
countries.

Various studies have been carried out which, by making generali

sations about groups of countries, have allowed some insight to 

be gained as to the potential impact of technological changes
in the future upon employment and income in those groups. For 
example, Cole(1) has examined the impact of microelectronics 
upon four different groups of countries:- the technology dynamic 
industrial economies; the less dynamic industrial economies 
(which include Australia, Canada and the UK); the newly indus
trialised economies, NICs (including Hong Kong and Singapore); 

and the least-developed economies (which include most Common
wealth countries). The study compares a trend scenario in which 
developments experienced during the period 1965-1975 continue 

with the scenario of what the author calls a 'microprocessor 

revolution'. In this scenario aggregate productivity has the 
potential to increase by a factor of two in the service and 

industry sectors. However, the implementation differs according 

to the group of countries, with relatively rapid implementation

(1) Sam Cole: "A Microprocessor Revolution and the World
Distribution of Income: A General Equilibrium Approach",
International Political Science Review, Vol.3, No 4, 1982.
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in the dynamic industrial economics and little adaptation in 

the least developed countries.

The results of the simulations highlight the large scale of 
changes and the fact that "the links between economies via 

world markets ensure that even in economies not undergoing 

more rapid technological change absolute income and distri

bution of income are substantially changed"1 .

The countries that gain most from this 'technological revolution' 
are the NICs, with higher employment and income growth than under 
the trend scenario. However, they also become increasingly 

technologically dependent, and the report by Cole notes that 
"the imperative for these economies to adopt the technologies 
must compromise their negotiating position with respect to the 

main carriers of technology, the international firms".

In the least developed countries, however, income and employment 

of the higher skilled groups in the labour force is substantially 

lower than in the trend scenario. The lower skilled groups do 
somewhat better, but only because the slower growth of the 
industrial sector and a less competitive world food market means 
that there is less movement from agriculture into the industrial 

sector. In the industrialised world the more dynamic countries 
do substantially better in the new scenario than do the less dyna
mic. In the latter group the income and employment of the less 

skilled groups in the labour force is lower with the 'microelect

ronics revolution' than under the trend scenario.

The above results obviously depend on the assumptions of the 

model. For example, they ignore the adjustment processes 
in change. They are important, however, in indicating the dis

tribution of gains and losses on a world scale arising from

(1) Ibid.
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faster technological change of the type described. They show 

that under the assumptions made in an open world trading 
environment the gains from a 'microelectronics revolution' are 
unevenly spread. They do not however give credence to the 
views which have been expressed that the widespread adoption, 

of microelectronics will undermine the export-oriented 

strategies of the NICs by changing their comparative cost 
advantage. Nor do they support the view that microelectronics 

will offer most developing countries the opportunity 

to "leapfrog" the industrialisation process and rapidly close 
the gap in income with the industrialised countries. These conclusions 

are however a result of assumptions in the model, and more 

substantive issues are discussed below.

The impact of technological change on comparative advantage

The argument has been put forward(1) that the increased auto
mation made possible by microelectronics will reduce the impor
tance of direct labour costs in total costs in certain labour- 
intensive industries which are highly important in developing 
countries which have pursued export-orientated growth strategies.

It is suggested that this will reduce the importance of develop

ing countries' comparative advantage in terms of labour cost 
and lead to a return of formerly labour-intensive production 
back to the industrialised countries, which have greater advan
tages in terms of management techniques, coordination and mar
keting. The industries commonly cited as being most affected 
are textiles, clothing, footwear and parts of the electronics 
industry. In the words of King, " .. . automation in the North 

is bound to erode the comparative advantages enjoyed at present
by the low labour cost countries of the South"(2) .

(1) See for example J .  Rada: "The impact of microelectronics",
1 980 .

(2) A.King; "Microelectronics and World Interdependence" , in
Friedrichs and Schaff (eds.): "Microelectronics and Society
For Better or For Worse", 1982.
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It is certainly true that in the clothing and textiles sectors 

considerable rescarch effort is being focused in the field of 
automating labour-intensive processes. For example, in the 
United States textile manufacturers are spending $2 billion 
per year on automation. In the EEC countries the European 

Commission has sponsored a basic research programme for auto
mation in clothing manufacture, which combines together the 

main clothing manufacturers as well as machinery producers and 

manufacturers.

In the electronics sector the major international companies have 
rapidly increased their employment in the NICs, whereas employ
ment in industrialised countries has grown little or has fallen. 
This has not just been the case in consumer electronics but also 
in electronic components. The share of labour costs in total 
production costs for integrated circuits varies in the different 

stages of production. In chip fabrication, labour costs form 18 
per cent of the total costs, in the chip assembly they form a 
third of total costs and in testing 75 per cent of total costs. 

It has been assembly and testing activities which in the main 

have been the target for relocation to low wage developing coun
tries and for automation. Given the relatively low start-up 
costs of off-shore assembly and testing plants and the variation 
in wage rates shown in the table on the next page, it is clear 
that overseas investment oy semiconductor multinationals can 
be extremely volatile.
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1980/81 average industrial hourly wage rates in selected countries 
with semiconductor assembly plants

246

United States $8.09 Mexico $1 .54

Belgium $7.91 Hong Kong $1 .26

Federal Republic South Korea $1.10
of Germany $7.16 Singapore $1 .00

Netherlands $6.96 Taiwan $0.90
France $6.14 Philippines $0.62
UK $5.92 Indonesia $0.45
Ireland $5.16

Italy $4.63

Source: "Electronics", quoted in Global Electronics Newsletter,
No 21, April 1982 and Eurostat for European figures.

It would be wrong, however, to overemphasize the likely effects 
of changes in comparative advantage on employment in the develop
ing world. Labour costs have not been the sole determinant of 
the pattern of world trade, employment or investment. Other 

factors such as raw materials, energy, markets, geographical 

location, government polices are just as important. Indeed, one 
recent ILO study has even gone so far as suggesting that labour 

costs are relatively unimportant in determining multinationals' 
investment decisions. The study concludes that: " .. . local
wage levels do not play any significant part in the technolo
gical choice made by MNE (multinational enterprise) subsidiaries 
and that government legislation on minimum wages, contrary to 

what was often assumed, does not appreciably accelerate the 
shift to more capital-intensive technology in the enterprises"(1).

In some NICs, such as Singapore, government policy has deliberately 

attempted to raise the level of real wages and the level of skills

(1) "Technology choice and unemployment generation by multi-
national enterprises", ILO, 1984.



of the labour force to move to the higher technology areas of 

production. A greater problem indicated in the simultations 
referred to above is one of increasing technological depen
dence of the NICs. The nature of investment carried out by 
multinational companies may limit the extent to which a trans

fer of technology can be integrated into the structure of the 
economy. In electronics, for example, one commentator has 
noted that: "semiconductor assembly is based on a technology

bearing virtually no relation to that required in the various 

front-end semiconductor processes like circuit design, mask 

generation and wafer fabrication. Hence, the transfer by 
semiconductor firms of their assembly operations to developing
countries has not enabled those countries to develop fully
integrated semiconductor industries"

Some commentators do not share this assessment and have argued 

that the experience of some NICs, such as Singapore and South 
Korea, has shown that strategies can lead towards the development 
of integrated production activities in certain product categories. 
Indeed the question has been asked as to whether the development 

of integration per se is a necessary goal for developing countries 
to pursue. It is undoubtedly true that the NICs have managed to 
raise their income and development levels through export 
oriented strategies. These strategies, in their first stage at 
least, were not aimed at the development of integration industries 
but at benefiting from specialisation and comparative advantage.
An issue of importance is the extent to which NICs, having achieved 
initial development through specialisation and export orientation, 
can successfully move into the development of indigenous 

industries and less labour-intensive activities.
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A second issue of importance is the extent to which the 

export-oriented industrialisation strategies which have been 
followed by the NICs can be usefully adopted by other developing 
countries. Without denying that important lessons can be 
learned from the NICs' experience, it is also true that the 
majority of NICs have been small countries which have 

benefited from natural advantages, and a judicious balance of 
government policy and exploitation of international market 

developments. The OECD, in reviewing the experience of NICs, 
has warned that "outward-looking policies may, in some instances, 
result in unbalanced growth, over-emphasising directly 

productive as opposed to infrastructural investment, and industrial 
and urban over agricultural and rural development. They may also 
favour an uneven distribution of incomes, limiting domestic 

absorption. As development proceeds, there will be a need to 
raise the share of urban and social infrastructures in total 
investment and reduce inequalities of income distribution between 
sectors and income categories."(1)

"Bypassing industrialisation"

Some commentators have argued rather optimistically that tech
nological advances, and in particular microelectronics, give 

developing countries the possibility to bypass the industria
lisation process and 'leapfrog' into a position of higher 
growth and development. To quote one critique of such views:
"the argument is a strange anagram of rhetoric that borrows 
from notions of self-reliance, basic needs, appropriate tech
nology and modernisation, combined with an imaginative, though

(1) OECD:"The Impact of the Newly Industrialising Countries",
1979.
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As seen , economic development depends as much upon the process 
of capital accumulation as upon technological innovation. If 
the evidence reported earlier is correct, that microelectronics- 
based innovation is currently incorporating a labour-saving 
bias, then this could have the opposite effects of those men
tioned above and aggravate the already large problems of capital 
shortage and underemployment in developing countries.

Perhaps, more importantly, the evidence suggests that even if 
capital shortage is not a problem, the large majority of 

developing countries will have severe difficulties in applying 

current technological change due to shortage of labour skills 
and a basic technological infrastructure. One commentator has 
noted that: "the important point with respect to electronics
is that the advantage of an abundance of technically trained 
labour power and a strong indigenous scientific and research 
infrastructure may more than offset the disadvantage of a

relative shortage of capital for a particular developing

country". It is, however, these very factors that the 
majority of developing countries lack.

It is also doubtful to what extent some technology developed 
in industrialised countries is directly relevant to 
developing country needs. The 'Green Revolution', for example, 
by helping to increase rural inequality and create an unskilled 

agricultural labouring class, appears to have exacerbated 

agricultural problems in some developing countries, rather 
than solving them. The same may be true of the application 
of microelectronics. The danger exists of both the electronics 
producing and using industries acting as a useless and costly

(1) Atul Wad: "Microelectronics: Implications and Strategies
for the Third World", Third World Quarterly, No 4, 1982.
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accessory to the main development requirements of developing 

countries. The report by O'Connor argues: "the electronics
industry of a developing country can only contribute sub

stantially to the broader process of industrialisation when it 
is fully integrated into that process. By grafting an elec

tronics industry onto the immature sapling of an underdeveloped 
economy one does not thereby ensure the growth of a sturdy 
trunk from which will branch out a diverse yet closely inter
twined array of thriving industries''(1). Here the importance of 

integration into the rest of the economy is emphasised rather 

than the integration of the electronics industry itself.

Undoubtedly, certain innovations may prove of great value in 
meeting developing countries' needs. For example, remote 

sensing by satellite provides new sources of information with 
regard to raw material deposits and land use. The key issue, 

however, is whether such information is made available to 

developing countries or whether it remains in the hands of 

private corporations and is simply used to strengthen their 
negotiating position with the developing countries. Even if 
information is made available freely to developing countries, 
the question remains of whether they possess the infrastructure 
to use it in practice.

National technology policies

In the longer term it is clear that countries can influence the 

impact of technology upon them and can widen the spectrum of

technological choices available to them. To this end, national 
technology policies can play an important role as part of 
overall development policies. In conclusion, it is 

worth restating UNCTAD's suggestions for the ingredients of 
national technology policies. These should include:

- Unpackaging of technology (i.e. splitting imported technology 
into smaller units, some of which may be able to be supplied 
locally);

(1) D. O'Connor: 1983, op.cit.
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- Adapting and developing imported technology for domestic use; 
hiring design and engineering consultants to help with the 
choice and use of imported technology;

- Ensuring the supply of accurate information to governments 

and technology users on choices available and how to utilise 

them ;

- Ensuring standardisation and quality control; promoting 
appropriate education and training (particularly scientific 
and technical education);

- Fostering demand for domestic technology, particularly pur
suing policies which produce a more even distribution of 
income which in turn stimulates demand for basic foods, 
clothing, housing, etc. rather than high cost luxury imports;

- Finding an effective role for public sector enterprise;

- Exerting influence over the private sector (through measures 
such as financial policy, taxation and investment incentives, 
trade policy and import sustitution efforts);

- Providing finance for technology development (e.g. through 
levies on industrial turnover or special taxes);

- Coordinating different technology policies and the institutions 

for implementing them.
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I I . IMPACT ON THE QUALITY OF WORK 

The quality of work

Defining or measuring the qualitative aspects of work is a 
highly subjective process. Nevertheless, in practice people do 

make judgments about satisfying and dissatisfying aspects of 
work and considerable experience has been built up in analysing 
what determines job quality. This suggests that the main 
determinants of job quality are: job content; its meaningful
ness; the learning involved; working environment; job security; 
social contact; rewards; and the impact upon leisure time.
Important factors affecting job content include the skill 
requirements, the responsibility, the freedom from supervision, 
the control over work pace. In determining a job's meaningful
ness it is important for a worker to see the role the job plays 

in the overall production process and see its relevance to the 

final product.

A superficial review of the nature of work in both industria

lised and developing countries suggests that outside of small 
elites few people have genuinely high quality jobs. Even in 

the industrialised countries, where life expectancy, education 
and income are all far higher than on average in the developing 
countries, the majority of working people have unsatisfactory work

ing environments. A survey carried out in the Federal Republic of 
Germany(1) in 1981 found that:

(1) H. Hennings: Arbeitsplätze mit belastenden Arbeitsanforder
ungen, in Mitteilungen aus der Arbeitsmarkt und Berufs
forschung, 4, 1981. (Percentages are of total employed 
population).
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- 6.4 million employees (29 per cent of the total) were 
exposed to high levels of noise;

- 6.2 million (28 per cent) worked according to tightly 
defined procedures and schedules;

- 5.2 million (24 per cent) worked in an excessively wet, cold,

hot or draughty environment;

- 4.2 million (19 per cent) worked in a physically uncomfortable

position;

- 4 million (18 per cent) were exposed to hazardous environ
mental factors such as smoke, dust, gases;

- 3.8 million (17 per cent) were required to use considerable 

physical effort;

- 3.1 million (14 per cent) were engaged in night and shift 

work.

Another German study(1), undertaken in 1 977, estimated that 33 

per cent of men and 46 per cent of women employed carried out 
repetitive jobs with low responsibility, whilst 11 per cent of 
men and 40 per cent of women carried out jobs involving simple 
auxiliary tasks. Despite these factors, the FRG is often 

described as one of the industrialised countries with rather 
better working conditions.

It is against this background that a debate has developed in 
the industrialised countries over the impact of new technology, 

and especially microelectronics, on the quality of work.

(1) European Foundation for the Improvement of Working and 
Living Conditions: "New Forms of Work Organization in
Western Europe", 1979.
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Questions of the quality of work are not just relevant to 
industrialised countries however. Developing countries have 
their own particular problems which, due to lower general 

levels of income per capita and under employment, are far 

harder to deal with. In many developing countries the drive 
for capital accumulation, industrialisation, agricultural 

reform and growth has meant that questions of quality of 

working life have received relatively low priority. In ad

dition, the main source of technological change in developing 
countries has been the transfer of existing technologies from 
the industrialised countries. The Director General's report 
to the ILO Conference in 1975 noted that: "dissatisfaction 
with conditions of work is itself aggravated by the fact that 
the technologies and forms of organisation, often imported, 
were devised in a different socio-technological setting, and 
are not always adapted to social and cultural environments in 

which they are actually applied".

It has been pointed out that the 'Green Revolution' in the agri

cultural sectors of some countries has not always had the posi

tive economic effects that were hoped for it. Some of the 
qualitative aspects of agricultural work have also deteriorated 

as a result of changes. For example, surveys of areas using 
modern varieties of rice in some developing countries(1) have 
shown that it has led to a reduction in the volume of family 
labour and an increase in the volume of hired labour. This, 
along with other factors, such as economies of scale arising from 
the use of high yielding varieties, has led to the creation of 
landless agricultural labour force in an economy without a 

basis of stable employment to support them.

(1) See various papers in ILO:"Technology to Improve Working 
Conditions in Asia", 1979.
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In the industrial sectors problems have also arisen with the 

importation of technology through 'turnkey' projects which 
when faced with very different cultures, infrastructure and 
environment do not operate technically in the sane way as in 
industrialised countries. This may frequently lead to in
creased social problems at workplace level in the form of 

increased accidents and stress.

There are also examples frequently cited of 'dirty' indus

tries or production processes which are no longer accepted 
in the industrialised countries because of their social cost, 
being transferred to developing countries. There is evidence, 

for example, of asbestos production and use, which is progres
sively being restricted in industrialised countries for health 
reasons, being transferred to developing countries.

Some developing country governments have emphasised that 
questions of quality and living and working environment cannot 
be allowed to interfere with development of objectives. In 
terms of the question of priorities this is clearly an under

standable desire. However, in many areas the two objectives 

of quality and quantity need not conflict in the long term. 

Through developing a more educated labour force and higher 
quality jobs some developing countries have shown that 
technological change and improved working conditions can be 
compatible. The Director General of the ILO stated in 1975 that:

"in the more developed countries it is now being realised 

that an organic link exists between the volume and quality 
of employment. The creation of more and better jobs could 
be not only a social proposition but also an economic aim.
I feel convinced that the social will has a dynamic force 
capable of affecting classical economic analyses. We saw 
this in the Sixties when we launched the World Employment 
Plan. Contrary to certain theories which were prevalent at 

the time, we suggested that employment development, should 

become a major aim in development policies. The same bold

ness, born out of a similarly powerful social conviction, 

leads us today to put forward these two working hypotheses
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which I shall now sum up and which are in line with the best 

traditions of this Organisation. First, it is essential not 

only from the immediate social point of view, but also from 

the point of view of subsequent economic progress, which is 
the foundation of social progress, to invest in the improve
ment of working conditions, irrespective of the degree of 

development of the country concerned. Secondly, this improve
ment, far from hampering the aim of employment development, 
strengthens it " (1). Domestic conditions and policies may be more important 
than a particular technology in influencing working conditions.

The relationship between technology and job quality

Many of the factors affecting the impact of technology on 

job quality are analogous to the factors affecting the level 

of employment. Technological change has conflicting effects 
on the quality of work in the same way that it has conflict
ing effects on the level of employment. The introduction of 
technological product and process innovations may well lead 
to the deskilling of some jobs and the upgrading of others 

compared to existing products and processes. In some cases, 

new technology has led to an improved physical working environ

ment, whilst in other cases it has led to problems of increased 
isolation of the worker, increased supervision of work and the 
changed pace of work.

These conflicting effects reflect the fact that a particular 
technology does not determine a particular form of work organi
sation or a set of working conditions. The impact upon the 
working environment will be the result of a set of choices made

(1) ILO:International Labour Conference, 60th Session, 1975. 
Record of Proceedings, p.193.
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during the planning and introduction of the new technology. 

Where these choices are made consciously it is the economic, 

technical or social objectives which the technology is used 
to achicvc that determine its effects upon employment in 
general and working conditions in particular. If a rational 
assessment is made of the longer term economic and social 
choices presented by new technology, then certain positive 
opportunities for improving living standards and the quality 
of working life do exist. If, however, the driving force 

behind technological change is one of rationalisation, inc
reasing measured productivity and short-term profit, then 
this may well lead to a general deterioration in the quality 

of work.

In talking of job quality and technology it is useful to draw 
a distinction between tasks and jobs. Any job is likely to 

be made up of a series of different tasks. Whilst the tasks 
may be directly related to a particular technology the jobs 

are socially determined. Whether all the boring and repe
titive tasks are concentrated in one set of jobs and the 

interesting tasks in another set of jobs, or whether they are 
distributed across different jobs, is an organisational rather 
than a technological decision.

If the driving force behind technological change is rationali

sation, then new technology based on microelectronics offers 

considerable scope for deskilling and standardising jobs which 

at present require a high level of skill and training. This 

reduces the dependence that employers have upon groups of 
skilled workers, for example skilled craftsmen in the printing 
industry. New technology can also be used to achieve greater 

management control over the type of work and pace of work of
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a formerly skilled craftsman. In turn, new technological 

elites arc crcatcd upon whom employers depend and who can 

command, in the short term at least, high salaries in return 
for their skills. In the present case the new technology 
has produced a demand for computer specialists: systems 

analysts, programmers, and electronics engineers. A future 
wave of rationalisation and technical innovation may deskill 
and standardise these jobs. In fifteen years time the unem
ployed and redundant computer programmer may have replaced 
the unemployed steelworker or displaced typesetter in indus
trialised countries as the object of retraining programmes or 

early retirement.

The dangers of this pattern of development are considerable, 
not only for skilled workers in existing industries but also 

for society as a whole. New technology may result in socie

ties becoming even more polarised than they are at present.
On the one hand there may be a mass of lowly-skilled operators 
monitoring highly automated systems of production and competing 
for their jobs with the unemployed, and on the other hand a 
small technological elite.

These problems of deskilling are not just related to current 

technologies. A similar process was seen in the nineteenth 

century during periods of industrialisation. De Tocqueville 

wrote in 1835: "when a workman is increasingly and exclusively

engaged in the fabrication of one thing, he ultimately does 

his work with singular dexterity: but at the same time he loses 

the general faculty of applying his mind to the direction of 

the work. He every day becomes more adroit and less indus
trious; so that it may be said of him that in proportion as
the workman improves the man is degraded".(1) The same effect 
is true of some of the technological change taking place today.

(1) De Tocqueville: "Liberalism", 1835.
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Alternatives do exist, however, to design computer systems 

which use the existing skills of the workforce and add to 

them computer-related skills associated with the new techno

logy. This may mean less central management control than 
technological options which concentrate computer skills 

requirements in a few centralised technical jobs; but it is 

likely to result in a better end-product and better quality 
jobs. The cost savings may not be so dramatic but the end 

result will be better.

Some examples

In industrialised countries one of the activities where 

technological change has resulted in a general deskilling 
of craftsmen has been in use of computer numerically con
trolled (CNC) machine tools. A study by Senker(1) of the 

use of CNC machines in the British tool-making industry 

found that the skill required by craftsmen tended to be re
duced. In most industrialised countries the operators of 
conventional machine tools have traditionally been highly 

rated within the hierarchy of manual jobs. The task is 
highly skilled and requires a long period of training.
The tasks of the machinist include assisting with the plan
ning of the production of a part, setting up the machine, 
and controlling the speed and operation of the machine ac
cording to varying local circumstances such as the quality 
of the metal. Whilst the job involves communicating with 

both management and the draughtsman and designer of a part, 

the machinist retains a high degree of freedom and control 

over his job.

(1) P. Senker et al; Technological Change, Structural Change 
and Manpower in the UK Toolmaking Industry, E.I.T.B., 1976.
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The introduction of computer numerically controlled (CNC) 
machine tools can be seen as a process innovation which is 

generally substitutive in its cffccts on labour skills. The 

skills of the machinist are broken down into their logical 
components by the analyst and programmer and the computer 

is programmed to control the operation of the machine tool 

in a similar way to the machinist. The control of the machine 
tool is transferred from the operator to the systems specia
list, who analyses his skills. The job of the machinist is 
changed into one of monitoring the computer controlled equip

ment.

Similar experiences have been found with other forms of 
computerised equipment. A case study of a British firm where 
electronic process control machinery was introduced found that: 
"probably the most striking change in work organisation is the 
substantial transfer of skill from the shop floor to the office. 

In particular, although shop floor operatives have always been 

classified as semi-skilled, the more experienced workers and 
the foreman previously played a major role in setting and ad
justing machinery. Now it is more or less established that 

setting is carried out by process controllers"(1)

The result of these and other case studies, however, suggests 
that the impact of CNC upon working conditions and skill levels 

is not fixed or inevitable. To quote one study: "there is no
effect of CNC use as such,...it is inadequate to consider a pro

duction technology as given and observe effects on constraints

which follow from i t , ....technical development interacts with
organisation and manpower development"(2). The key variants

(1) B. Wilkinson : "On the Negotiation of the Technical and Social 
Organisation of Work: A Case Study of the Application Pro
cess Control Mechanisms", 1981.

(2) A. Sorge et al: "Microelectronics and Manpower in
Manufacturing", 1983.
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affecting the impact of the technology on the job content 
include:- plant and company size; batch size; type of cut

ting and machinery; national institutional structure; and 
socio-economic conditions.

Where CNC is introduced to provide increased flexibility and 

design sophistication in the product rather than increased 
productivity, a highly centralised form of work organisation 
may not be satisfactory. Different organisational options 

do exist with the introduction of CNC machines. Due to the 
reduction in cost of computing brought about by microelectronics, 
data processing facilities are now distributed to the level of 
the machine tool. This means that operating programmes can be 
edited and altered at the level of the individual machine by 
a system of manual data input. Under centralised systems of 
CNC machine tools, any editing of programmes would be carried 

out by a computer programmer from a data processing department.

In practice, however, it is possible for the machine tool ope
rators to carry out an editing function if trained in basic 
computer programming skills. Indeed, in cases of small batch 
production or relatively straightforward production requirements 

it may be possible for CNC machines to be programmed at the shop- 
floor level. For example, a comparison of the introduction of
CNC equipment in Germany and Britain found that the work

organisation differed quite substantially between the two 
countries, even with the same technology. The German structure 
of organisation and skills favoured more the maintenance of 
control over work planning at shop-floor level(1).

Such options may lead to increased skill requirements in the 
machinist's job by harnessing existing mechanical skills with 
new computer skills. They may also lead to a better end-pro

duct. In the words of one writer, "it is usually easier to 

train a production engineer into the skills of part programming

than it is to instil into a computer programme a lifetime's

experience of feeds and speeds"

(1) A. Sorge, op. cit.
(2) D. Hearn: Shop Floor and Management Aspects of Machine

Tools", 1978.
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Similar choiccs exist in the introduction of new technology 
in office work. For example, in industrialised countries 

word processing systems arc coming to be used more and more 

widely in secretarial work. The introduction of word pro
cessing systems affects the skill levels of secretarial work 

in two ways. Firstly, it can result in a change of work organi

zation with a splitting of typing work and administrative work. 
Secondly, it changes the skills required by the copy typist.

The introduction of word processors is frequently done through 
the establishment of a separate word processing department 
which would receive the bulk of typing work within an organi
zation. This allows machinery to be kept working more inten

sively than is the case with traditional secretarial work 
structures and so achieves the maximum use of the capital 
equipment. The changed work organization results in the 'de

skilling' of the word processor operator compared to a tradi

tional secretary, since the job becomes one of essentially 

typing and no longer contains more varied administrative roles. 
Contact between typists and authors is also reduced as normally 

material is fed through the supervisor of the word processing 
department, who would also deal with any queries.

This organisational structure as described is only one of a 

number for introducing a word processing system into an organi

zation. An American survey(1) of the introduction of word pro
cessing systems has described four different structures. One 

is a centrally administered system within an organization 

where all correspondence secretaries are located at the word 

processing centre and all typing within the organization is 
sent there. An alternative is to have satellite centres with 

typists trained in specialist typing skills and housing both 
administrative and correspondence secretaries.

(1) John Brennan: Quoted in J.Burns: "The Automated Office",
Datamation, April 1977.
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A third structure would have a back-up centre as an 
overload system for traditional secretaries. A fourth struc

ture is to have a decentralised system where word processing 
facilities are located in the normal departments and less 
division takes place between the work of administrative and 

correspondence secretaries. The less ccntraliscd the system 

the less polarisation of skills that takes place.

It is clear therefore that in the introduction of office tech

nology, choices concerning work organization do exist. The 
choicc of whether or not to set up a highly centralised word 
processing department responsible solely for correspondence 
typing, with independent departments containing their own 
administrative secretaries, is a social decision, not a tech
nical one. An equally feasible organization is for word pro

cessors to be used on a shared basis so that the correspondence 

content of several secretaries' jobs could be reduced, allowing 

more time for administrative tasks.

Although taken from industrialised countries, the above examples 

can also apply equally to developing countries. Choices exist 

concerning the impact of technological change on working conditions. 
Education and training policies are however essential to ensure 
that technological change does not lead to the substitution of 
unskilled jobs for formerly skilled artisanal jobs. Two 

commentators have argued:- " . . .  high-tech industry, especially 

the manufacturing processes located in offshore locations like 
Singapore, will always be intensive in the use of unskilled, 
especially unskilled female labour. In many products and 

processes, rapid technological change, short product life-cycles, 

small series and customised production make automation difficult 
and uneconomic. Unskilled labour is the most flexible factor of 
production, since it can be retrained and redeployed more easily 
and quickly than a new machine can be designed and manufactured.
It can also be profitably employed in small-scale and fluctuating 
production. Where there is automation and computerisation, 
equipment must still be run by human hands, and frequently has 
a 'deskilling' effect i.e. manual, visual and decision-making 

skills become less important for production operators, whose 
learning curves have not lengthened with technological upgrading

(1) Quoted in Global Electronics Information Newsletter, No.47, 
October 1984.
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The main conclusion of this section is that the impact of tech
nology upon the quality of work largely depends upon the objec
tives for which it is introduced. If the main goal is rationa
lisation and increased central control over working practices, 
then there is a danger of increased polarisation and segmenta

tion occurring in most workplaces. If wider social goals are 
also treated as priorities, then substantial opportunities exist 

for improving the quality of work through technological inno

vation. These two sets of social and technical objectives need 

not be in conflict with one another. The earlier they are both 

introduced into the process of technological change the greater 
the scope for achieving them both. Where inevitable conflicts 
do exist however, it is better that these are faced up to at an 
early stage and reconciled rather than being ignored, as they

arc likely to emerge at a later stage when technology is in 
use. The need for mechanisms in handling the points of con

flict is returned to in the later section on agreements 

for negotiating technological change (see pages 270-299) .
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III. NEW TECHNOLOGY AND HEALTH AND SAFETY AT THE WORKPLACE 

General considerations

Closely related to the impact of technology on the 
working environment is its impact on health and safety.

The influence of the working environment upon the health of 
working people is the result of a wide range of factors acting 
in combination. These include technical factors such as the 
materials used, manufactured and produced in the workplace and 
the equipment and production methods used. It also includes 
the social and organisational environment, and many of the 

qualitative work aspects referred to in the previous section 

will have an impact upon the health of the workforce.

It is useful to distinguish between three types of health and 

safety issues. Firstly, there are cases of dangerous and un

healthy working environments leading to industrial accidents 
and easily identifiable industrial illnesses. The ILO has 

estimated that in industry alone 50 million serious accidents 
take place a year. In industrialised countries on average one 
worker in ten suffers an industrial accident resulting in a 
loss of work. In the EEC countries each year between 9,000 

and 10,000 deaths occur due to accidents at work and nearly 

6 million accidents take place in total. The incidence of 
accidents is probably much higher in developing countries, 

although difficult to calculate.

Secondly, there are less easily identifiable cases of indus
trial illnesses arising due to exposure to health hazards at 

work. These may take many years to appear in the individual 

and it may take much longer to prove the link between the 
illness and the work. For example, it took many years for
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conventional wisdom in industrialised countries to accept the 

links between dust and chest disease in mineworkers, or the 
links between working with carcinogenic substances such as 

asbestos and subsequent fatal diseases. In an ideal 
world developing countries should have the advantage of being 

able to learn from the experiences of workers in industrialised 

countries with regard to long-term hazards. In reality, how
ever, experience suggests that many hazardous jobs are exported 
to developing countries because health protection standards are 

lower.

Thirdly, there are clear links between general improvements in 
the working environment and general standards of health. In 
particular in the last decade industrialised countries have come 
to consider much more closely the links between psychological 
aspects of work such as stress and boredom and physical illnesses.

Technology affects all these aspects of health and safety at 
work, but a particular technology does not have inevitable con

sequences upon health. For example, increased computerisation 
offers important opportunities for reducing health and 

safety problems by:- allowing the automation of jobs in dangerous 

or unhealthy environments, e.g. paint spraying; providing better 

monitoring of industrial processes and so reducing the risks of 

accidents; removing the need for repetitive and boring jobs 
through automation; providing better information on health and 
safety issues, available more easily through computerised data 

bases. However, computerisation also poses dangers to health 

such as:- increased robotisation leading to increased accident 

risk; increased use of visual display units leading to eyesight 

problems; deteriorating work quality leading to increased stress; 

increased shift work leading to health problems.
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The likely impact of given technology on health will therefore 

reflect the goals it is designed to achieve and the way it is 

introduced. A British government report has stated:

"In theory robotics could also have applications where the 
repetitive nature of a job offers the risk of boredom lead

ing to the careless use of existing machinery. In practice 

health and safety criteria are not always the most signifi
cant factors in determining whether processes are automated 
though they may clearly lead to such investment decisions 

if manpower simply cannot be recruited". (1)

Some examples

The two leading edge technologies, microelectronics and bio
technology, have brought with them very different, but very 
important sets of health and safety questions. As seen, micro

electronics has led to the expansion of computerisation through

out the working environment in industrialised countries. Visual 
display units (VDUs) have become the standard means of com

munication between people and computers and as a result their 

use has spread widely throughout working life: currently in the
United States there are more than 10 million VDUs providing 
access to computer systems. It is estimated that by 1990 more 
than half the workforce in industrialised countries will use 
VDUs.

As VDU use expanded in industrialised countries in the 1970s, 
it was accompanied by a growing number of health problems 

experienced by users such as eye-strain, stress fatigue, head
aches and skin inflammation. It has also been recognised that

(1) UK Department of Employment: "The Manpower Implications of 
Microelectronics Technology", 1979.
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VDUs can cause problems by increasing isolation at work. The 

exact effects depend on a complex range of factors covering 

both the equipment and work area. With regard to the equipment 
relevant factors are: screen brightness; colour of display; 
character definition; size and spacing; 'flicker' rates; tube 
implosion/explosion; radiation; heat generation; noise; cabinet 

design; maintenance and keyboard design. With regard to the 
work areas, relevant factors are: lights and glare; paperwork; 
position of screen; keyboard and paperwork; space and over

crowding; posture. Other important ergonomic factors are the 

opportunity for regular breaks away from the equipment so as 
to allow human contact and rest. Without this, the operator 
of a VDU can spend a whole working life looking at and inter

acting with a machine rather than with other people. This can 
lead to very real social and psychological problems for white-

collar workers in the same way that mechanisation has led to 

problems for other groups of workers.

Some of these problems have been overcome by better design of 

equipment and workplaces. In several countries collective agree

ments or national regulations have been introduced which specify 

the way in which VDUs are used so as to minimize health risks.

In general, the requirements of a safe use of VDUs are that: 
neither natural nor artificial light should cause glare on 
the screen; the characters on the screen should be easily read
able; noise from the equipment should be kept to a minimum; the 
design of keyboards, desks and chairs should conform to ergo
nomic standards so as to avoid fatigue; VDUs should be posi
tioned so as to allow social contact, but avoid overcrowding; 
operators should be given regular eye tests; operators should 

be given regular breaks away from VDUs. Research in some 
countries has also been directed at producing more ergonomically 

satisfactory VDUs through changing flicker speeds or developing 

new forms of displays.
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Many of these problems have been overcome in the design of 
modern equipment. However, in the words of one VDU expert, 
"standards are still necessary because there are plenty of 

old VDUs about and we still manage to make the same old 
mistakes, especially at the bottom end of the market"(1). For 
developing countries the real danger is that the 'same old 

mistakes' will become the norm.

Conclus ion

As with the impact of new technology on the quality of work, 

it is clear that its impact on health and safety at the work
place is both varied and capable of being influenced in advance. 

Part of the problem is to ensure that adequate research is 
carried out in time to examine the health implications of certain 

technologies. It is then important that effective standards 
are adopted and implemented. The earlier the health and safety 

implications are dealt with the more likely it is that good 
standards can be compatible with economic and technical goals.

(1) Tom Stewart - member of International Standards Organisation 
ergonomics technical committee addressing International 
Trade Union Conference on VDUs, Geneva, October 1984.
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AGREEMENTS FOR NEGOTIATING TECHNOLOGICAL CHANGE

I. TECHNOLOGICAL CHOICES

Previous sections of this report have shown that the introduction 

of new technology can result in very substantial changes in both 

the level and pattern of employment on a global, national, re
gional and industrial basis. These in themselves reflect changes 

taking place at the level of the enterprise or organisation and 

indeed at the level of the individual workplace.

Manning levels, skill requirements, the working environment, 
health and safety, career prospects, job satisfaction, working 
time and pay levels are all features of working life which may 
be quite dramatically transformed by technological changes. 
Changes may in fact be at their most dramatic when new 'green-

field' enterprises are established incorporating state of the 

art technology and quite different work organisation structures 

from existing plants in the same sector, industry or area.

A central theme of earlier sections has been that the overall 
direction and impact of these changes is not predetermined by

the technology. As seen in different social and economic 
environments, a particular technology may have very different 

effects. The impact upon the working environment will 
also be affected by the choices made by the 'actors'

involved in introducing new technology. The 'actors' include 
those who are responsible for introducing change, normally 

management, and those who will have to work with the technology, 

the workforce and their trade unions. Conscious technological 

choices may be made to achieve certain organisational objectives
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at the expense of others. For example a particular techno

logical option may be chosen on the basis of its cost saving 
or rationalising potential irrespective of the effect that 
this may have upon employment levels or the health of workers 
involved. However, frequently technological choices may be 
made unconsciously where alternative technological options 
are simply not known or considered when change is planned 
and implemented. For example in many enterprises, even in 

advanced industrial countries, when a new computer system is 
designed the systems analyst will never be asked to consider 
the impact of his design upon the jobs of the people who will 

have to work with that system. The possibility of meeting 

both social and economic objectives is therefore never raised.

For the 'actors" involved in implementing and coping with 
changes the scope of choice may seem constrained by a range 
of features such as the economic position of the firm, time 
constraints, lack of expertise and organisational pressures.
The task of policy-making must be to widen the scope of choices 

by lifting constraints and to make the 'actors' aware of alternative

choices. It must then ensure that procedures are introduced 
which allow optimum choices to be made. This covers the range

of economic and social policies which accompany change but it 
also covers the institutional arrangements by which change is 

introduced at a workplace level. This section considers the 
implications of technological change for industrial relations 
systems and some conclusions about best practice and model 

agreements.

II. CONFLICT OF INTEREST OR SHARED INTEREST?

A pluralistic view of change

The arguments described in earlier sections concerning the 
economic and social costs and benefits of technological change
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reflect to some extent different sociological, just as much as 

economic, views of the world. On the one extreme our societies 

are depicted as having a unity of interest where technological 

change is often depicted as being wholly desirable and bringing

benefits to al l . On the other extreme societies are interpreted 
solely in terms of class conflict in which technology is essen
tially a weapon of one group in society against another.

Depending upon where one is placed in society it is convenient to 
interpret events through an ideology in which everyone should 
agree with one's view of the world. Those who gain from techno
logical changes in the short term are likely to adopt a unitary 

analysis in which their interests are perceived as being in 

everyone else's interests as well. This could be paraphrased 

as what's good for General Motors is not only good for the 

United States but for mankind as well. On the other hand those

whose direct interests are threatened by change are likely to 
adopt a class conflict analysis in which potential benefits that 
may accrue to everyone arising from technological change are 

discounted.

In reality most Commonwealth countries are essentially plura
list societies in which, as has been seen in the short term, the 

adjustment process is likely to mean that technological change 

will result in costs and benefits being distributed unevenly 
between groups. This will mean that there may often be a 

conflict of interest between different groups. Over time 

generalised benefits will flow from harnessing technological 

innovation which surpass many of these short term conflicts. 
However, it has also been pointed out that the danger can 
exist of certain groups or regions remaining permanently dis

advantaged.



The optimum position must be to ensure that there is a 

trade off between different costs and benefits so that short 

term conflict does not prevent long term benefits being 
achieved. Arriving at this optimum requires the existence 
of systems for representing the interests of different groups 

affected and the possibility of negotiation based upon equa
lity of power. At the enterprise level it is just this trade 
off possibility that industrial relations systems are designed 

to offer.

Within some high technology producing and using industries 

the importance of ensuring high quality products and the 

importance of the workforce in this process have led to what 
have been called 'new personnel management' policies being 

introduced. Such policies have different emphases in different 
countries but often include such questions as communication of 
management goals to the workforce, the establishment of 'quality 

circles' etc. Such measures may well be desirable in their 
own right but they are not necessarily an alternative to effective 
industrial relations procedures. Effective industrial relations 
procedures need to allow workforce representation to be autonomous 
from management if it is genuinely to represent their interests.

This representation has to be a 'bottom upwards' process of 
personnel management rather than a 'top downwards' one. Moreover 
much of the agenda and orientation of the 'quality circle' 
approach is to involve the workforce in the achievement of 
management goals rather than to reconcile these with the independent 
objectives and interests of the workforce.

273



Different interests within an organisation

The most obvious groups with defined sets of interests likely 
to be affected by technological change are management on the 
one hand and the workforce and their trade unions on the other.
For many countries, particularly in developing countries, these 
interests will be closely influenced in practice by the 
involvement of public authorities and governments in both 

industrial and labour policy.

At the level of the organisation, other and more complex 

sub-divisions of interest may also take place. Organisational 
research suggests that the firm itself, within industrialised 
countries at least, is a highly pluralist organisation. "The firm may 
be represented as a series of large horizontally divided groups, divided by the

nature of task, routinisation, generality of skill or knowledge, 

responsibilities and spheres of authority. It is divided ver

tically by the degree to which its market and status reference 
groups lie within or outside the firm. This segmentalised 
labour market constitutes a series of areas within which any 
given technological innovation has a different impact and pre

sents differing opportunities or grievances. The shape of the 

resulting production function may, in the short run at least, 

result from the nature of the structure and the process of the 

negotiations within each of these areas as upon the existence 

of an overriding technological imperative"(1). If this view

(1) J. Child and R. Loveridge (University of Aston): "Capital
Formation and Job Generation within the Firm in the UK - a 
review of the literature and suggested lines of research"
- Paper delivered to First EEC Symposium in Social Sciences, 
September 1981.
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is correct then arguments over management prerogative have 
little practical rclevance and trade union concern over work
force interests is clearly a legitimate issue to be raised in 

the change process.

One potentially useful generalisation is that management is 

primarily responsible 'upwards' within a firm through manage

ment hierarchy whereas trade unions are responsible 'downwards' 

to their membership. These two main actors can therefore be 
attributed different sets of generalised objectives which they 

may seek to maximise in the process of change.

Objectives of management

The organisational objectives which management will be seeking 
to achieve will typically include:- profit maximisation or 
optimisation, reduced costs, increased productivity, a reduced 
labour force, reduced waste, net budget targets, new product 
development. These will vary to some extent between product 

and process applications.

A survey of microelectronics use in British industry(1) for 
example found that advantages perceived by management arising 
from microelectronics use in products included:- better product 
performance (considered very important by 70 per cent of respon

dents) , flexibility in new product development (66 per cent), 
more consistent quality product (54 per cent), lower production 

costs (47 per cent) , greater customer appeal (42 per cent), 
higher sales volumes (31 per cent), and higher profit margins 
(23 per cent). Advantages perceived by management from using

(1) Policy Studies Institute : "Microelectronics in British 
Industry: The Pattern of Change", London, March 1984.

275



microelectronics in processes included better control of the 

production process (rated very important by 75 per cent), a 

more consistent, better quality product (74 per cent), more 
efficient use of labour (66 per cent), capital equipment (48 
per cent), materials (45 per cent) and energy (35 per cent), 

and also lower costs of production (54 per cent), greater 
speed of output (49 per cent) and better working conditions 
(20 per cent). It would seem reasonable that these perceived 
advantages would correspond broadly to desired organisational 

objectives of management.

Objectives of trade unions

Trade unions would be expected to regard a separate set of 
objectives as priorities. For example, the British Trades 

Union Congress’ s checklist for negotiators covering new techno

logy agreem ents(1) sets out besides a series of procedural objec

tives a list of substantive objectives concerning new technology. 
These recommend that union negotiators should:- press for 

increased production from new technology rather than job cuts; 

seek guarantees on job security; if necessary negotiate volun
tary redundancy/enhanced redundancy pay; agree retraining sche
mes; seek reduced working hours; reward new skills; distribute 
the benefits of new technology across the workforce; ensure 

no machine monitoring of workers; monitor Visual Display Unit 

health hazards. The overall objective is therefore to use new 

technology to improve working conditions in the field of skills, 

hours, income, health and safety, training, job satisfaction 

and job security.

Most of these issues are closely affected by other factors 
apart from technological change. For example, as seen in the 
section on "The Impact of Technological Change on Employment", 
the question of job security and new technology is closely 

bound up with market and macroeconomic developments. For trade 
unions, new technology does have the importance of raising a 

whole set of issues related to working life at the same time 
in a way that few other changes do. When new technology is being 
discussed, so are most aspects of the working environment.

(1) Trades Union Congress: Employment and Technology, London,
September 1979.
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Although trade union and management objectives towards new 

technology are clearly different from each other, they need 
not always be in direct conflict. Whether they are or not depends 
upon the possibilities offered, by various technological choices.

As seen from earlier sections in this report technological and 
organisational options exist whereby improvements in qualita
tive aspects of work need not necessarily conflict with meeting 

management goals such as lower costs or higher productivity.
For example most computer manufacturers sell terminals with 
Visual Display Units which have separate keyboards from screens, 
and adjustable brilliancc controls and printers with noise covers.

These fairly basic features of good ergonomic design were not 
available on VDUs sold ten years ago. Pressures from VDU 
operators in Western Europe, largely channelled through their

trade unions, forced computer manufacturers to respond through 
changes in product design involving little extra cost. For 
users there are both economic and social gains.

In some cases, however, high costs may be imposed either in 
lower productivity on the one hand, or in greater health haz
ards on the other, by particular technological options. For 
example, societies in Western Europe have now deemed that the 

health hazards imposed upon workers through working with 

asbestos outweigh the economic benefits accruing to the 
companies manufacturing and using asbestos. This had led to 
the public regulation of asbestos use and manufacture. This 
was not brought about however by a sudden impulse of social 
responsibility by legislators, but by constant pressure by 

trade unions over the last two decades since the health haz

ards of working with asbestos have become evident.

The reconcili ation of objectives



Conflicts are bound to arise therefore where the introduction 

of new technology does not allow the twin goals of improving 

the working environment and maximising cost reduction to be 

achieved at the same time. The conflict may be similar to 
one that arises between firms and consumers over product 
quality. If one aspect of the firm's output is regarded as 
the quality of the jobs it offers to its workers and the 
workers in this case are the consumers of that output, then 
the analogy may be fairly close. The goal in the long term 
should be to aim for improved quality of product and not just 
cost reductions, in the field of working conditions just as 
much as in the field of the end product. In the words of one 

writer: "Informed customer participation in product develop
ment is quite commonplace nowadays in high technology indus

tries, and some transfer of those constructive supplier-cus-

tomer attitudes to the realm of management-worker negotiations 

over changes in working conditions does not seem too much to 
ask for."(1)

One problem with new technology is that it may obscure the 

basic choices which are available to workers in terms of cost/ 
benefit options and obscure the areas where real conflicts of 
interest may arise. This problem is analogous to the problem 
of product novelty in the consumer field, where a consumer 

may not be aware of the problems and advantages of a new tech

nically complex product before buying it.

It is desirable that in handling technological change, mechanisms 

are developed whereby the conflicts involved in technological 
change are made explicit rather than remaining implicit and 
which allow compromises between different interests to be 

reached.

(1) P.A. David: "Microelectronics and the Macroeconomic 
Outlook", Stanford University Discussion Papers,
1982.
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It is in the long term interest of both management and the 

workforce to have procedures which enable conflicts to be 

resolved on the basis of equality of power. One writer has 

summed up the issue in saying that: "The introduction of new 

technology may, on the one hand, present management with the 

opportunity to break down worker organisation, yet the very 
resistance that this induces may limit management's ability 
to introduce best practice techniques'( 1 ) .

The successful introduction of new technology ultimately 
depends upon the people operating the systems. If individuals 

feel aggrieved or resentful in a changed work environment they 
are unlikely to be working efficiently and may well frustrate 
and hinder the attainment of management objectives. The effort 
expended in solving potential problems and reconciling conflicts 

of interest before technological change is implemented is a 

worthwhile investment for management. Long term gains will out
weigh the short term expediency of acting unilaterally.

When faced with a grievance at the workplace an individual may 
have two options for setting right the problem. These options 
have been described by some writers as the 'exit' and the 'voice' 
options. The 'exit' option would lead an individual to quit the 
firm and try to find an alternative job. This is clearly not 
a viable option in many circumstances. The 'voice' option would 
lead the individual to voice the grievance to management. By 

acting as a collective voice, trade unions can protect the 

individual from victimisation and institutionalise the 'voice' 
option of grievance handling. It is not surprising therefore

(1) J. Rubery:  "Structural labour markets, worker organisation 
and low pay", Cambridge Journal of Economics, 1978, No.2.
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that turnover rates in unionised firms tend to be much lower 

than in a non-unionised environment faced with an otherwise 
similar labour market environment. A study by Freeman and 
Medoff(1) on the impact of unionisation in the United States 

found that turnover rates were 30 to 65 per cent lower in 

unionised compared to non-union plants. Largely as a result of 

this they found that productivity was higher in unionised 

plants than non-union plants. In a union environment it was 
also found that the joint regulation of rules made management 
more professional and less arbitrary in its personnel policy, 
which also led to economic gains. Overall they concluded that 
the welfare gains to the American economy as a whole arising 

from the collective 'voice' actions of trade unions outweighed 
the welfare losses arising from any monopoly behaviour in the 

labour market leading to higher wages at the expense of 
employment.

There exists therefore considerable scope for developing insti

tutional structures for handling technological change through 

negotiation between management and trade unions which are to 
the advantage of Doth parties, it is significant that this is 
reflected in the attitudes of both management and trade unions 
in those areas where such procedures have already been imple
mented.

In the UK the National Economic Development Council carried out

in 1983 a survey of firms in the electronics sector to examine

the degree to which they provided information and consulted
their workforces on the introduction of new technology(2).

(1) R. Freeman and J. Medoff: "What do Unions do?", New York, 1984.
(2) NEDC : "The Introduction of New Technology", London, 1 983.
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They found t h a t  o f  th e  firms who involved their employees in 
the process, all recorded improved industrial relations as a 
result of consultation. The specific benefits attributed to 
consultative arrangements by management included

- "increased commitment through involvement"

- "greater understanding of commercial and technical decisions 

by those on the shopfloor"

- "better understanding by managers of the issues that arise 
in the process of rapid change"

- "reductions in the amount of time involved in introducing 
new techniques"

- "increased readiness to accept redeployment"

- "improvements to the design of the product".

None of the managers attributed any damage to the firms' compe

titive performance as a result of their consultative procedures.

The specific benefits attributed to consultative arrangements 
by trade unions included :-

- "extension of negotiating rights to influence the process of

introducing change, especially advance consultation with 
the company before it makes final decisions on system intro
duction and the possibility of monitoring its extension"

- "the introduction of change on an agreed planned basis"

- "increase in pay for new skills"

- "to stop or slow job loss, and especially to prevent redun

dancies"

- "to protect and improve working conditions, especially health

and safety, and skill levels"
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- "improved productivity".

Where dissatisfaction was expressed on the part of union 
respresentatives it mainly concerned the perception of 

management commitment to the agreement.

Similarly, a survey of case studies of the introduction of 
new technology in Western Europe carried out for the European 

Commission(1) found that in 'best practice' examples of the 
use and provision of information to trade unions, considerable 
advantages were perceived by management from the process.

For example in a case study of a Swedish dairy where trade 

unions had been involved from the design stage in the invest
ment in a 'greenfield site', the manager, although originally 
sceptical, subsequently admitted to researchers that the 
interventions by the worker representatives had important and 
valuable consequences for the design of the new dairy, the 
new work organisation and the transition to the new site. The 
technical staff were even more enthusiastic about the advan

tages which arose from the early and extensive involvement of 
worker representatives.

III. PRACTICAL EXPERIENCES 
Strategies adopted

The preceding sections have sought to show that a 'best prac
tice' approach to the introduction of new technology at work
place level brings with it substantial economic and social
advantages. In reality strategies adopted over recent years 
have differed substantially from such an approach.

(1) Hugo Levie et al. : "Workers and New Technology; Dis
closure and Use of Company Information", DG V EC, 1984.
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Managements, rather than seeking to introduce change on the 
basis of consensus, have in many circumstances sought to 

manage by concealment or by the use of fear to get employee 
acceptance of change. There are still many examples of work
forces finding out about technological change for the first 
time when machinery is delivered to workplaces. Change is 

often offered on a take it or leave it basis whereby the fear 
of unemployment is used to coerce workers to accept change and 

where cost cutting and rationalisation are the sole objec

tives of change. In industrialised countries this manage
ment approach to change has undoubtedly been reinforced by 
the growth in unemployment and the current fear of redundancy.
In many developing countries a unilateral approach to change 

may well be the norm. As is argued later in this section there 

may be particular problems in firms in the Export Processing 
Zones of certain countries where different labour standards 

apply from the national norm.

On the trade union side responses may vary quite widely as 

well. Broadly, four different approaches have been adopted: 
outright opposition to change; enthusiastic acceptance of 

change; conditional acceptance ’after the fact'; and attempts 

to influence change 'before the fact'.

The response of outright opposition to change has been one 
adopted by some organisations of working people where they 
have perceived that their interests are likely to be perma
nently damaged as a result of changes. In societies which 

offer little in terms of compensation to groups affected, 

such a reaction may be understandable in terms of self 

interest. Groups of workers may be expected to pay the full 

cost of changes for which society as a whole benefits. As 

pointed out in the section on the "Impact of Technological 

Change on Employment", Ricardo, writing on the effect of 
industrialisation in the early 19th century on industrial 
workers in Britain, commented that their opposition to change 
was "conformable to the correct principles of political economy"

283



In some developing countries the debate is still raging over 

the desirability or otherwise of introducing computer tech

nology as a process innovation in services such as banking.

In India, for example, a furious dispute has taken place between 
different banking unions, notably the National Organisation of 
Bank Workers and the All Indian Bank Employees Association, 
over the latters' agreeing to the computerisation proposals 
put forward by the Indian Bankers Association.

However, the strategy of outright opposition to technological 

change is unlikely to succeed in protecting jobs in the medium 
or long term. In the United States the typographers' union in 
the newspaper industry, the ITU, resisted the introduction of 
computerised type-setting in the late 1960s and early 1970s.

This was due to the loss of employment opportunity and status 
that computerisation threatened for its highly skilled members. 
Ultimately, however, the union found that the bargaining position 
of its members was undermined by new technology, as disastrous 

strikes at the Washington Post and New York Times showed.

Even if total resistance to change was a feasible strategy, 
it would normally mean that incomes in general would remain 
lower than would otherwise be the case and so not be regarded 
as desirable. Few unions in industrialised countries are 
advocating outright opposition to technological change, and 

surveys suggest that union resistance, although varying widely 
between countries, is not a major fact on restricting change 
in practice. One comparative study of the introduction of 
microelectronics in industry in Britain, Germany and France 

found that "opposition from the shopfloor or trade unions has 
been a major difficulty for 16 per cent of the user establishments 
in the samples in France and 14 per cent in Germany, but for 
only 7 per cent in Britain. In Germany it is a problem 
experienced mainly in the longest establishments and in the 
mechanical engineering industry; in Britain most often in the 
printing industry".(1)

(1) Policy Studies Institute: "Microelectronics in Industry",
1985 .
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The other extreme union approach to change can be called 

'enthusiastlic acceptance’. Some unions have undoubtedly 

enthusiastically accepted the introduction of new technology 
as a way of increasing the competitiveness of their industry 
and hopefully preventing jobs going abroad or attracting new 

jobs. In those developing countries where growth has been 
focused on the export sector, trade unions have often actively

supported the rapid introduction of product and process inno
vation, coupled with the expansion of training to raise skill 

levels. In Singapore, for example, the trade union movement has 
acted as a pressure on management to innovate as quickly as 

possible and raise skill levels in line with government policy. 

In the Republic of Ireland, which has also faced the problem 

of how best to achieve industrialisation from a predominantly 
rural base, the Irish Transport and General Workers Union has 
actively encouraged the introduction of new technology in 

firms.

Clearly such a strategy from a national trade union reflects 

the development strategy for the country as a whole. As 
was clear from earlier sections in this report however, whilst 
such an approach may be possible for an individual country or 

industry, it cannot be applicable to all. Indeed against the 

current background of virtually no overall growth in jobs, gains 

in one country tend to be at the expense of those elsewhere.

The third union approach to change, and probably the one which 
is the norm in most industrialised countries, could be called 
conditional acceptance of new technology 'after the fact' of 
its introduction. For example the Canadian National Union of 
Provincial Government Employees is quoted in a government 
report as saying "Our union is not naive enough to think that 

it can stop the revolution, nor do we want to. To the contrary, 

we want to be part of it " (1). Unions have sought to extract 

from management the best safeguards and best terms and con

ditions for their members that are feasible. The exact terms 
of agreements on technology have varied according to the

(1) Labour Canada :"In the Chips: opportunities, people,
partnerships", 1982.
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relative strengths of management and unions and the tools 

available to them through legislation or other means. Typical 

issues covered have been: the avoidance of redundancies and

the handling of job displacement through natural wastage and 
retraining; income guarantees for displaced workers; the 
changes in pay systems and demarcation rules to cope with 
change; reduced working hours; and health and safety questions.

In the Federal Republic of Germany, for example, agreements 

at national level have been concluded across all major sectors 
affected by the introduction of new technology. In general, 
these have been defensive in nature. They have sought to 
protect workers from the negative effects of rationalisation 

and technological change, in particular against redundancy 

and downgrading. At work council level, trade unions have 
sought to use legal rights to information, consultation and 
regulation to influence new technology before it is intro
duced. Other rights which are relevant to the introduction 
of new technology are given in the health and safety legis
lation.

In the UK attempts to extend joint regulation of new techno
logy have focused on the extension of collective bargaining 

through the conclusion of new technology agreements (NTAs).
More than one hundred agreements have been surveyed, the majo

rity of them concluded at company level.

However, for manual workers at least, the NTA represents the 

exception rather than the normal means by which the introduc
tion of new technology is regulated. For white collar 
workers the NTA has been an important means for seeking 
regulation, in part because many of these groups are currently 
being affected directly by new technology for the first time.
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It should be pointed out that whilst the bulk of NTAs con

cluded in Britain have been of an essentially defensive nature, 

they have been concluded over a short period and in a time 
of decreasing employment and falling production.

Similarly, in Australia the Australian Council of Trade Unions 
have recognised that in practice much technology is handled 
after the fact' by trade unions. In their 1983 Congress 

statement on technological change policy, the ACTU said "The 
failure of Governments and employers over a period of years, 
to give other than lip service to the need for planning the 
introduction of beneficial new technology, or for the social 

consequences that flow, particularly in the current economic 

circumstances, can only be interpreted as a rejection of the 
trade union movement's appeal for, and willingness to parti
cipate in, the planned introduction of new technology".

Whilst such approaches are necessary and in many cases valuable, 
unions have recognised that they still amount to defensive and 
reactive responses to changes proposed by management. This 
has led unions in some cases to try and develop the fourth 
strategy referred to earlier, namely to attempt to influence 

technological change 'before the fact' of its introduction.

For example, achieving effective technical control against the 

background of computer technology is not just a question of 
laying down procedures or regulations for handling machinery 

or the computer hardware. It requires an influence over the 
design of the systems of which individual jobs and individual 
pieces of equipment form a part. For trade unions this process
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of influencing systems design means getting access to manage
ment at a much earlier stage, as soon as, or indeed before, 
change is contemplated. It means harnessing the knowledge 

and demands of work groups concerning the production pro

cess and harnessing outside expertise to demystify the 
technology. It requires a greater emphasis on union educa
tion and research programmes as well as obtaining rights to 
information from management. But at the end of the day it 
also means maintaining the unions' bargaining power and right 
to veto changes. Such 'before the fact' strategies are in
evitably more difficult and deal with issues that are less 
tangible than straightforward responses to change. But they 
offer the best real hope of influencing change.

Procedures in industrialised countries

The 'best practice' approach is therefore one in which manage
ment and union jointly agree and decide upon technological 
change at the planning stage and before the change is introduced. 

The actual procedures for ensuring that this occurs are likely 
to vary according to the industrial relations practices of a 
country.

The Table below summarises the way in which technological 
change is regulated at the workplace in some indus
trialised countries. As can be seen,in some countries legis
lation has laid down basic trade union rights in coping with 

change, such as the work environment and codetermination laws 

in Sweden. Elsewhere custom and practice or general framework 

agreements have laid down rights, such as in Norway and Denmark.
In some sectors, including printing, sectoral agreements are 

the norm, whilst in others company level or local agreements 
covering technology have become increasingly widespread (e.g.

FRG and UK).
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In Canada technological, change has led a Government 'task- 

force' to recommend substantial changes in labour legis
lation. They have argued that: "The legislative scheme 

which we envisage would require all employers of 50 or more 

employees to engage in ongoing discussion and consultation 

with employees or their representatives, in anticipation of 
technological c h a n g e .T h e  task-force went on to recom
mend the establishment of Joint Technology Committees bet
ween manangement and unions and to introduce arbitration in 
cases of disputes over the introduction of new technology.

In Australia the Government have published for discussion 

a national technology strategy which proposes a range of 
actions in the area of industrial relations including:- the 
establishment of principles of good management practice; 

the establishment of minimum standards in federal awards 

regarding unfair dismissal; consultation on the introduction 

of new technology; and the introduction of guidelines cover
ing union consultation on the introduction of technological 

change. The ACTU has demanded that in addition, the Govern
ment should establish a national office of technology assess
ment .

It is significant that in the United States in the 1970's, 
unlike the 1960's,there had been relatively little concern 
at the impact of new technology on workplace relations in 

general and employment in particular. Concern was also less 

in Japan. In part, this can be explained by the fact that 
this period was one of relatively rapid employment

(1) Labour Canada:"In the Chips" : Opportunities, people, 
partnerships", 1982.
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growth in each country. Both Japan and the U.S. gained from 
some of the shifts in the pattern of world production and 
employment that were taking place as a result of technological 
change and, against a background of relatively rapid growth, 
the traditional areas of highly organised labour were less 
seriously affected by job loss due to new technology. The 
less articulate groups on the periphery of the labour market 

in both countries were in a less favourable situation.

There is however, increasing activity in the field of negotia
tions over new technology in both the United States and Japan.
In the United States a survey of technological change clauses 
in collective bargaining agreements(1) has shown that such 
clauses had increased modestly in number during the 1970's, 
with a more marked increase in the non-manufacturing sector.
The clauses cover a wide variety of subjects but most exten
sively workforce reductions, then retraining and wage security. 
The most common procedural issue covered was the advance notice 
of technological change, accompanied by provisions for consulta

tion or negotiation.

In Japan, the trade unions have begun to raise the question of 

how to expand trade union influence in the introduction of new 
technology. In July 1982, one of the trade union national 
centres (SOHYO) published a report on trade unions and techno
logical renovation which argued that they should "enlarge the 
sphere of union's regulatory influence, so as to be able to 
cover the area of production and technology management and cope 
successfully with technological renovation". The report went

(1) Ken Murphy :"Technological change clauses in collective 
bargaining agreements", AFL-CIO, Washington, August 1981.
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on to argue that "if enterprise unions try to enlarge their 
influence individually without organising themselves, they are 
certain to be retaliated by a heavy market pressure resulting 
from inter-enterprise competition".(1)

The relevance for developing countries

The industrial relations background in industrialised countries 

covers a wide range of situations. Unionisation rates vary 
from 70-80 per cent of the labour force in some Scandinavian 
countries down to 20-30 per cent in the United States, Japan 

and France, with countries such as Australia, Britain, Germany 

and Italy falling mid-way in the range. Nevertheless, the 
establishment of joint procedures for handling technological 
change has become more and more a common feature of the differ
ing industrial relation systems.

The situation in developing countries is much more variable, 
reflecting very different political and economic structures. 

Partly due to the high proportion of agricultural employment 

and under-employment in the labour force, the unionisation rates 
tend to be low when measured at national level. However, the 

overall low unionisation rates obscure pockets of high and ef

fective organisation in certain economic sectors and geographic 

areas. For example in a country such as India, although the 
national unions claim a total membership of less than 8 million 
compared to a total labour force of some 250 million, the esti
mated unionisation rate in the economic sectors subject to 
unionisation is around 30 per cent. The pattern of unionisation 
in high technology sectors varies considerably between countries 

but probably reflects the general national norm for other indus
trial sectors.

(1) SOHYO : "Trade Unions and Technological Renovation",
Report No.1 - July 1982 .
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Even where trade unions have less organised strength than in 
industrialised countries they may have political influence due 

to close links with political parties. For example in Singapore 
the National Trades Union Congress (NTUC) has very close rela
tions with the major political party PAP. And besides organis

ing one third of the labour force, the NTUC also runs a wide 

range of corporations including supermarkets, insurance, child 
care centres and taxis. It is significant that the NTUC in 
Singapore works closely with the government in pursuing the 

development objective of raising skill and wage levels so as 
to influence the pattern of industrial development.

The importance of the state in tripartite procedures, as opposed to 

bipartite ones, can pose difficulties for trade unions in 
developing countries as well as advantages. In developing countries 
as a whole, the ability of trade unions to organise, their 
ability to take industrial action and the scope of negotiable 
issues is more closely restricted by the state than in industrialised 
countries. A crucial factor affecting the ability of trade unions 
to regulate new technology in some countries is therefore whether 

governments see this as desirable. Changes in government policy 

and in some cases legislation may therefore be necessary in order 
to facilitate the way for the negotiation of technological change.

In some countries it is also the case that the ability to 
establish independent trade unions and their ability to operate 
normally is restricted, either by government action or by the 
activities of employers. In these circumstances it is under
standable that the priority objective has been to establish free 

trade unions and basic trade union rights, rather than immediately 
to extend the negotiating remit into areas such as new 
technology.

The ratification and application of ILO conventions gives one 
benchmark by which to compare the application of what have come 
to be known as 'good labour standards' The Table below shows 
the extent to which basic conventions concerning trade union rights 
and labour conditions nave been ratified in two groups of countries, 
one of industrialised countries(EEC) and the other of developing 
countries (ASEAN).
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An equally important point has been the extent to which ILO 

conventions are applied in practice in developing countries, 
even when they have been ratified. The application of ILO 
conventions within Export Processing Zones (EPZs) has been 

one area of particular concern. The. ICFTU, for example, has
argued that workers in EPZs in practice face particular difficulties

in organising and operating( 1 ) . As a result of these concerns 
the ILO since 1981 has been surveying the effect of the creation 

of EPZs in various parts of the world on the application of 
ratified conventions. Its conclusions have been summarised
each year in its annual Report (see for example the 1984 report(2)). 

It has noted that in some countries (e.g. Pakistan) labour 
standards in EPZs have posed problems for the implementation of 
conventions. In others (e.g. Mauritius) EPZs have had lower labour 
standards, for example on holidays, overtime and night work 

for women, but this has mainly concerned conventions which have 
not been ratified by the countries concerned. In general, however, 

the ILO has noted that many of the countries possessing EPZs 
have not submitted information to them.

It is important to note that in some countries with export 

oriented industrialisation strategies the attitude of public 

authorities to trade union activities is changing. In Malaysia, 
for example, there was until 1983 a government ruling that workers 
in electronics sectors could not join the Electrical Industry 

Workers' Union (EIWU) on the grounds that it represented workers 
in a different industry. The Malaysian Trade Union Congress and 
the International Metal Workers' Federation lodged a complaint 

with the ILO in 1979 against this ruling. It was changed in 1983 
and organising activity has been carried out by workers at several 

plants with the help of the EIWU. In April 1983 the EIWU won 
recognition at an ITT subsidiary's plant based in one of the

(1) International Confederation of Free Trade Unions (ICFTU):
"New Technology and Womens' Employment", 1983.

(2) ILO Report of the Committee of Experts on the Application 
of Conventions and Recommendations, 70th Session, 1984.
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Malaysian EPZs. This followed a government ruling after 
the union had recruited 423 of the plant's 530 workers.

Even where trade unions are organised they may have considerably 
greater difficulties in handling the issues thrown up by new 
technology than trade unions in industrialised countries. Stra
tegies of trade unions in developing countries may therefore 
often reflect the 'outright rejection' or 'enthusiastic accep
tance' strategies described earlier in this section. They may 
find it more difficult to effectively influence change in a way 

that is both socially and economically desirable. One of the key 

issues affecting both trade unions and developing countries in 

general is the importance of education and training of the work
force and trade union representatives to enable them to handle 

issues of technological change.

Despite the extra difficulties in developing countries 

concerning negotiating technological change, it is argued in 

this report that the approach of introducing change with 
agreement is the most desirable strategy in the long term.
The previous sections of this report have shown that by acting as a collec
tive voice, trade unions can have a positive impact on effi

ciency and productivity and the ultimate technological choice 

made at enterprise level. This is just as valid in developing 

countries when new technology is introduced as in industrialised 
countries. It is sometimes claimed that by raising wage costs 
in developing countries,  trade unions would reduce comparative 
advantage vis-a-vis the industrialised world. However, in 
reality trade unions are only likely to have a significant 
impact on wage levels when they are working with market forces 

rather than against them. Indeed when new technology is intro
duced, this can allow the goal of higher incomes to be met 
through higher productivity rather than higher prices. It 

should also be pointed out that trade union strategies for 

higher incomes are only likely to succeed when they coincide 
with government development objectives, as seen for example 

in Singapore.

Finally it is worth emphasising the link between political and 
industrial democracy. Independent trade unions represent an
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important pillar of democratic, pluralist societies. Develop
ing their capabilities and representativeness on issues such 
as technological change is an important factor in encouraging 
political democracy.

IV. A MODEL AGREEMENT

Despite differences in practical application therefore, the 

extension of negotiations on the introduction of new technology 
is regarded by this report as a desirable goal. The main 
features of 'best practice' approaches contained in agreements 
and legislation is summarised below(1):

Procedurally, the agreements typically specify :

the commitment of both management and trade unions to the intro
duction of new technology and the satisfactory management of 
change;

the provision of information by management to the trade 
unions on the introduction of new technology, at an 

early stage, before decisions are taken and when final 

choices can be influenced. The information should allow 
for transparency with regard to the effects of changes and 

the choices to be made;

the establishment of management/union bodies to discuss, 
monitor and negotiate change;

the opportunity for the election and training of trade 
union representatives with specific responsibilities for 
monitoring the introduction of new technology, but with 
close links to the membership;

the possibility of access by the union in a plant to out
side expertise, in some cases paid for by, although 
independent from, management;

the establishment of a procedure for monitoring and regu
lating the collection of personal data on individuals 
working in a plant and for regulating its use;

the inclusion of a ' status quo’ clause whereby the unions 
have the right to veto changes unless they are agreed.

(1) For a more extensive model agreement see that published 
by the International Federation of Commercial Clerical 
Professional and Technical Employees (FIET), Geneva, 1983 .
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In terms of the substantive issues regulated by these pro
cedures, agreements typically specify that:

there should be 'no redundancies' as a result of the intro
duction of new technology. In some cases, unions have even 
been able to ensure that there should be no reduction in 
the volume of employment;

staff whose jobs are changed or eliminated due to techno
logical change should be retrained and given jobs of com
parable status in the same enterprise. Downgrading should 
be limited;

for older workers, voluntary schemes of early retirement 
should be introduced and, in general, working time should 
be reduced to ease employment problems;

the introduction of new technology should not be used to 
increase the pace of work, control and supervision or to 

reduce job contact or lead to a higher incidence of shift 
working;

the health and safety aspect of working with computerised 

equipment and visual display units (VDUs) should be closely 

regulated; the design of the equipment and working place 

should conform to ergonomic standards; the amount of time 

spent working with VDUs should be limited; regular breaks 

away from the machine should be provided for; and regular 
medical check-ups made available;

the personal information collected on employees should be 

strictly limited to that relevant to the activities of 
the company;
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the pay levels of displaced workers should be guaranteed; 
new grading levels should be introduced for those operating 
new equipment, but it should not be used to increase pay 
differentials.

These points might be taken to represent a code of good 

practice in introducing new technology. It is clear that the 

particular institutional form of agreement or approach needs 
to be adapted to national circumstances. In developing countries, 
particular attention needs to be given to establishing and 
developing free trade unions in the first place and then to 
developing training and education to equip the workforce and 
its representatives with the expertise to handle the issues 
raised by technological change.
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