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PREFACE

This report analyzes Western European responses to the pew, computer-
',aged technologies. Two of its major findings are that many technology-
related issues cross national boundaries, and that governmental and private
sector responses to similar issues often vary. Differing national percep-
tions of how the equipment will affect the labor market, and differing
attitudes toward change in general and technological change in particular,
influence the nature and scope of national policies and programs.

The author, Louis Mellon Blair, is a consultant to the Organisation for
Economic Cooperation and Development (OECD) in Paris. He was, therefore,
extremely well-placed to meet with governmental and nongovernmental organi-
zations in the three countries examined in detail in this report (Great
Britain, Sweden and Federal Republic of Germany) as well as to collect and
summarize material on other Western European countries.

The international perspective of this report complements an earlier
Commission-sponsored study by Professor John James, which lends an his-
torical perspective to the Commission's project on the employment effects
of computers. Other Research Reports resulting from this project examine
how computers are integrated into specific occupations and how they are
likely to affect the number and types of jobs that still exist over the next
ten years, the extent to which youth and adults are likely to have the
necessary education and training that must accompany the widespread intro-
duction of computers into the workplace, and the uses of computers in
public schools.

The project and its series of reports were, designed by Carol Juseniils
Romero, Sara B. Toye, and Stephen E. Baldwin of the Commission staff, who
are also supervising all aspects of the project. This team worked closely
with the auth r in the development of this report. It should be empha-
sized, however, that theinformation presented, and the issues discussed,
are solely the responsibility of Mr. Blair and do not necessarily reflect
the views of the Commission or its staff.

The Commission expresses its appreciation to Mr. 'Blair for his work in
collecting and organizing a broad array of information and for his thorough
examination of the issues.
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EX1CUTIVE SUMMARY

There is widespread concern among Western European governments and some
international organizations over the impacts of technological change on
employment. There is also concern about appropriate policies and programs to
facilitate labor market adjustment to technological change. In short, there is
concern about what is frequently referred to as the issue of technology and
employment. Technological change is generally thought to be associated with
the widespread application of microelectronics and computer-based technol-
ogies, especially in the manufacturing sector.

The concern appears to be particularly strong because of several
conditions which seem more prevalent in Western EUrope than in the United
States: generally high unemployment rates (10.7% for the European Economic
Community compared to 7.1% for the U.S. at the end of 1984), a high degree of
social concern for the welfare of the labor force, and the extensive political
influence of organized labor.

The governments of Belgium, France, the Federal Republic of Germany,
Great Britain, Italy, Spain and Sweden are actively involved in assessing the
impacts of technological change on employment and in developing policies to
respond to these impacts. Denmark and Finland have conducted substantial
exercises in recent years to develop government policies to deal with the
impacts of technological change on the labor market.

A number of international organizations in Zarope have examined the
issue in detail. The Commission of the EUropean Communities has conducted
several stlies over the years on the topic through its Forecasting and
Assessment in Science and Technology (FAST) program and is currently in the
middle of an extensive four-year effort to examine the issue.

The Organisation for Economic Cooperation and Development (OECD) is
examining many aspects of the issue and has rccently completed a synthesis of
findings from studies conducted by twelve member countries and by, several
international organizations. The OECD synthesis concluded that the new
technologies, although not yet widely applied, have had a wall positive
effect on overall employment. In the manufacturing sector, there has been a
relatively slight decline in employment. In the services sector, the new
technologies have led to an expansion of jobs, offsetting the number of job
losses in the manufacturing sector, though a number of other factors have
contributed to this job growth.

The issue has been a popular topic for Ministerial level meetings. In
1984, the OECD sponsored a Conference on Employment Growth in the Context of
Structural Change, examining technological advancement as one element !
structural change. In April 1985, the Italian Government hosted a Ministerial -
level conference on Technology and EMployment with participation from the U.S.
Secretary of Commerce and the Science and Technology Adviser to the President
and high ranking representatives from other OECD Member countries. In January
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1986, the Spanish government, with secretarial support from the Council of
Europe, will host the Third Conference of European Ministers of Labour. Oneof the three main themes of the Conference will be "Scientific and TechnicalDevelopments and Their Effects on Employment and Working Conditions." TheseMinisterial-level conferences seem to heighten the interest in, and attentionto, the issue in each of the participating European countries.

Sweden, Great Britain, and the Federal Republic of Germany (Germany)were visited to determine how these three countries view the issue of tech-nology and employment, the extent to which they have assessed current andfuture employment impacts of technology, and the major ways in which they areresponding to the issue. These three countries were selected because they haveexamined the issue extensively, because they provide a broad spectrum ofpolitical and social attitudes to technology and employment, and because theyare responding in a variety of innovative ways.

Technological change has caused some direct job loss in those indus-tries applying it, but the countries have found it extremely difficult toisolate the extent of job loss due to the introduction of ne, technologiesfrom those due to structural change, general economic weakness throughout muchof Europe, and changing market conditions and competitive relationships.Recent surveys suggest that, .at least in Germany and Great Britain, the extentof loss in the manufacturing sector due to the application of microelectronicstechnologies has been relatively slight, compared to losses associated withother factors. Job losses occurred most frequently in mechanical engineering,metal goods, chemicals and vehicle construction.
Technological change hassignificantly affected job requirements and demands for semi - skilled and lowlevel clerical workers in the three countries.

The present extent of utilization of the new techno34i:s is consideredto be small, compared to its potential applications and the expected
continuing rapid rate of technological advancement. The impacts are expectedto grow as the technologies become more broadly diffused and deployed in amuch wider range of ways. The net employment impacts throughout these
economies appear almost impossible to predict reliably.

The extent of job loss and the impacts on employment levels, skilldemands and the nature of work are believed to be significantly influenced bythe ways in which management trains its labor force for the new technologiesand introduces and utilizes those tecinologies. Technological change need notautomatically result either in lowering the level'of skill required or insubstantial job loss in those industries, though much of the workforce willhave to develop new skills to meet changing job demands.

There was general agreement that a rapid rate of adoption and diffusionof the new technologies was essential for supporting economic growth and forsecuring employment for a substantial proportion of the workforce. "You haveto play the game of adopting technology rapidly, even if it results in somedirect job loss." None of these countries has taken actions intentionallydesigned to impede or moderate the rate of diffusion of new technologies.



national strategies for addressing employment-related problems arising
from technological change varied:

Sweden appears to devote the most attention to minimizing adverse
labor impacts of technological change, exhibiting a high
degree of cooperation among government, labor and industry on
assessing the likely impacts of technology, on developing policies
and programs to promote a smooth transition to an economy heavily
reliant on computer-based equipment and processes, and on efforts to
assure that virtually all.of the population has some computer
skills.

Great Britain, although making some noteworthy efforts to monitor
pacts and some specific efforts to promote technology diffusion
does not appear to have a major national strategy for preparing the
skilled, semi-skilled and unskilled portion of the workforce for
technological change -- although it does have a high-level
commission developing recommendations to assure that there be no
shortage of managers and engineers to impede the diffusion of
computer-based technologies.

Germany's strategy centers on substantial national government
programs to promote the diffusion of microelectronics and computer
and communications technologies and to monitor impacts. The
government relies heavily on industrial apprenticeship programs to
train the emerging labor force to use and cope with the new
technologies and has adopted legislation providing for early
retirement or a shorter workweek to cope with some of the problems
associated with employment-displacing effects of technologies.

Ail three countries have innovative programs for dealing with
technological change, either to assist labor market adjustment or to promote
technological diffusion, in part as a means of securing employment. Programs
of potential interest to the United States are:

Sweden: Extensive efforts to train the workforce and the population
at arge on the uses and applications of computers; two experimental
programs providing government funds for industry and labor to
attempt innovative approaches for training.the workforce to use the
new technologies and for introducing the technologies with minimum
adverse impacts; and the Renewal Fund in which 10% of the 1984
profits of individual companies have been set aside for labor and
management to decide jointly how the funds will &e used for research
or.training to enhance corporate performance and to promote more
secure employment of the company's workforce. The Parliament was
considering an extensive array of programs recontonded by a
commission that spent six years examining the issle of the impacts
of computers on loyment and society; oue of the proposals would
reserve special public funds for education and training of persons
currently employed in industries judged by the National Labour
Market Board as likely to contract.
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Great Britain: The Government's Microelectronics Application Project
to encourage widespread industrial applications of microelectronics
and to provide a wide variety of training courses for engineers and
technicians; the Information Technology Skills Shortage Committee,
which s trying to develop a joint educational- community-industry
program to rivet industry's professional and technical manpower needs
in computers and information technologies; a periodic surveying
activity to track the rate of industrial diffusion of computer-based
technology and the direct employment impacts of the adoption of
computer-based manufacturing technologies on jobs in the
manufacturing sector; the Work Research Unit which conducts research
on a variety of labor management aspects of technology, especially
those related to the introduction of.new technologies

Germany: An extensive national program to promote information
technology that calls for widespread computer-related education of
the emerging workforce and pilot projects to develop vocational
retraining mechanisms for the existing workforce; development of a
methodology for assessing the impacts of technology; jobs-
qualification study to determine the impacts of technology on skill
demands; the Humanization of Work program to conduct research and
support pilot projects to reduce the adverse impacts of the
introduction of new technologies in the workplace.

There were common problems faced by the three countries which appear
similar to those perceived in the United States and where cooperative research
and sharing of experiences would seem appropriate.

Ni&career blue collar workers threatened with dislocation: How to
provide training to persons in industries or corporations likely to
shrink and where there is no corporate/industry incentive or ability
to retrain the workers;

uter-related trainin: of the future workforce: All three'
countries recognize t t su stalitia m..1 ications are needed in the
upper and lower secondary education systems for _tudents receiving
general training and vocational training, but no consensus has as
yet appeared on the types of training needed;

Gap between uneTployed and unfilled positions: Some of the persons
interviewed anticipate increases in tothIrrhumber of persons
unemployed and the ramber of vacant jobs because of a shortage of
people with appropriate skills;

I

Ways to introduce new technologies to minimize their labor market
impacts. Industries have used a variety of approaches to minimize
the impacts of the introduction of new technologies. Interest was
expressed in an identification and evaluation of these programs;
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Training of the managerial workforce. The labor market impacts of
new technologies as well as their corporate success depend heavily
upon the skills of the management force in industry. There might be
incentives or support that governments can provide to upgrade
management training/retraining.

Methodological roblems in monitoring impacts: There are substantial
pro ems o in terms of ow to assess the impacts to date of the
technology on employment and job qualifications. Projections to help
anticipate problems are even more difficult.



AN OVERVIEW OF WESTERN EUROPE

There is widespread concern among Western European governments and some
international organizations over the impacts of technological change on
employment. There is also concern about appropriate policies and programs to
facilitate labor market adjustment to technological change. In short, there
is concern about what is frequently referred to as the issue of technology and
employment. Technological change is generally thought to be associated with
the widespeead application of microelectronics and computer-based technolo-
gies, especially in the manufacturing sector. It is also considered to
involve biotechnology and new materials, but the short- and medium-term
employment impacts of these technologies are expected to be relatively small
in comparison to those others.

This concern about the employment impacts of technological change
appears to be particularly strong because of several conditions which seem
more prevalent in Western Europe than in the United States: a high degree of
social concern for the welfare of the labor force, the extensive political
influence of organi ?ed labor, and generally high unemployment rates. At the
end of 1984 the standardized unemployment rate in the European Economic
Community was 10.7% compared to 7.1% for the U.S.(1).

The governments of many Western European countries are actively
examining or have completed recent examinations of the effect on employment of
technological change. Sweden, Great Britain and the Federal Republic of
Germany (Germany), among the most active countries in examining the issue and
developing programs to respond to it, are discussed in succeeding chapters.
This chapter briefly summarizes activities of some other countries and of
several of the international, organizations which are examining the issue.

In March 1985, the Belgian government established a high-level
interdepartmental task force to examine employment effects of technological
change and to make recommendations on Government responses to aid labor market
adjustment to technological change. At the time this report was prepared, the
Task Force had not decided on its specific activities.

In France, the Ministry of Industry and Research is examining effects
of technological change on employment through its Programme Mobilisation
Technologie Emploie (essentially a program to promote employment through
technology) and through the Center for Planning and Evaluation. France
participated in a survey of industries to estimate the direct employment
impacts that the adoption of computer-based technologies had on manufacturing.
Between 1981 and 1983, these technologies are estimated to have resulted in
the creation of 13,000 new jobs and the loss of 25,000 jobs for a net loss in
all factories in France of 12,000 jobs. The most severe job losses occurred in
textiles, food and drink, and metal goods (2).

At the 1984 London Economic Summit Meeting of the Major Industrialized
Western Countries, the member countries accepted an invitation from the
Italian Government for a Ministerial-level conference to be held in April 1985
in Venice on the subject of technological innovation and the creation of new
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jobs. The conference concentrated on four subjects: the effects of technologi-
cal change on employment and the creation of new jobs; policies for supporting
technological innovation; social measures to reduce the costs of transition;
and the formation of human capital (3). The Secretary of Commerce and the
Science and Technology Adviser to the President represented the U.S. at the
Conference.

In Finland, the Council of State established the Finnish Technology
Committee in 1979 to review the state of technological development and
especially automation, to estimate its probable effects on competitiveness of
Finnish industry and on employment and working environments, and to prepare
proposals to diminish the detrimental effects of automation technology. In its
final report, the Committee voposed that the fundamentals of the new
computer-based technologies be taught to all, age groups, beginning in
secondary schools, and that efforts be increased for research and technology
transfer in this field (4).

The Government of Denmark established a commission to examine the
impacts of technological change on various sectors of the economy, including
agriculture. Reports were published in 1983 and 1984. Unfortunately for the
author of this paper, they were in Danish.

In January 1986, the Government of Spain will host the Third Conference
of European Ministers of Labour (last meeting in 1983) where one of the three
main themes is to be "Scientific and Technical Developments and Their Effects
on Employment and Working Conditions." The Council of EUrope (CE), an
international organization based in Strasbourg, France and representing 21
democratic countries of Western Europe, is serving as the secretariat for the
meeting, aided by a committee of senior officials from member countries. The
issues to be discussed have not been finalized but are likely to center on
adaptive measures to assist governments in responding to the
employment-related impacts of technological change.

In conjunction with the preparation for this Ministerial meeting, the
CE commissioned the preparation of a paper on the effects of scientific and
technological developments on employment and working conditions M. The paper
examined the effects of new technologies, especially the computer-based ones,
on the level of employment, on women's employment, on skills and occupations,
on working conditions, and on implications for industrial relations. The paper

concluded that technology will be a major cause of,job dislocation and that 30
to 40 percent of all economic activity will be affected; that the education
and training system will have to be changed to stress the transmission of
communications skills, problem-solving abilities and familiarity with
computers and related equipment; that governments and industry will have to
take active measures to assure that women have access to training programs to
enter new sectors of economic activity; and that the countries that move most
rapidly to apply the new technologies will gain a competitive advantage in
international markets and will be able to protect employment opportunities
better than countries that lag in their adoption.

The Commission of the European Communities (CEC) in Brussells a part
of the now twelve-member European Economic Community, has operated the



Forecasting and Assessment in Science and Technology (FAST) program since the
early 1980's. FAST has supported research and published more than twenty
research reports dealing with the issue of technology and employment (6). The
FAST work program for 1984-87 is examining in detail the relationships among
technology, work, and employment and is carrying out research in nine
activities including the "brainworkers" and robots and production systems (7).

The CEC prepared a summary paper on technological change and social
adjustment (8). The paper noted that in Europe, computer-based equipment could
result in the direct loss of 160,000 to 400,000 jobs in the metalworking and
mechanical engineering industry by 1995 and that many other sectors of the
economy such as chemicals, textiles and clothing, and pharmaceuticals could
also suffer employment declines. It also noted.that new technologies could
lead to the development of new products and services resulting in anywhere
from four to five million new jobs by 1995. The report highlighted the
employment problems of the more disadvantaged groups: young people and women,
especially those with few qualifications; migrant workers; and older workers.
The report stated that the social change brought about by technological
progress calls for a fundamental rethinking of the place and nature of both
initial and continuous training of the workforce without specifying what
should be the new types of training.

The Organisation for Economic Cooperation and Development (OECD) has
devoted considerable attention to the issue of technology and employment. In
1984 OECD held the Ministerial Level Conference on EMployment Growth in the
Context of Structural Change, examining in one session technological
advancement as an element of structural change (9). On-going and recently
completed work within OECD relating to technology and employment has been
summarized in a background paper for the Italian Ministerial conference
mentioned above (10).

Probably the most relevant work by OECD on the issue was conducted for
its Working Party on the Assessment of Societal Impacts of Technology. The
Secretariat synthesized the findings of studies of this subject carried' out by
twelve OECD member countries as well as by OECD itself, CEC, and the
International Labour Organization (11). The synthesis concluded that the
application of the new technologies appears to have had a small positive
effect on overall employment. In the manufacturing sector, new technologies
have contributed to a relatively slight decline in employment which has been
more than offs.t by the contributions of technology to job growth in the
services sector and in high technology industries. The synthesis noted that
new technologies affect occupational and skill structures cif the labor force
by increasing wh;:, collar worker demand relative to blue collar workers and
the growth in profe!sional, technical and higher management occupations
relative to clerical and sales workers.

As for the future, the synthesis pointed out that country studies have
developed forecasts which range from little net impact on total employment to
potentially large losses of jobs amounting to ten per cent of the workforce.
The largest job losses are projected for basic metals, machinery, printing and
publishing, and motor vehicles. Industries providing technology-intensive
goods and services are projected to increase employment, but not enough to .

reverse the long-term trend toward declining manufacturing employment.
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TECHNOLOGICAL CHANGE AND EMPLOYMENT IN SWEDEN

Overview on Sweden:

Sweden, with a population of about 8.3 million and a workforce of about
4.4 million, of which 30% are employed in the industrial sector compared to
28% for the U.S., is one of the smallest industrialized European countries.

Yet Sweden is of particular interest for a number of reasons: it has given a
high degree of political attention to the issue of technology and employment
and has probably devoted more resources to facilitating labor market
adjustment to technological change than any other country in Europe.

Sweden has experienced a high degree of penetration of technology. Data
from the OECD show that in 1983 Sweden had the highest rate among Member
countries in the use of industrial robots, 2.0 per thousand manufacturing
employees compared to 1.46 per thousand for Japan, 0.63 per thousand for the
Federal Republic of Germany, 0.43 per thousand for the United States, and 0.32
per thousand for Great Britain (12). Swedish industry has experienced a
considerable amount of restructuring, with employment in sectors such as
shipbuilding and steel production down to roughly one quarter of the level of
20 years ago. Sweden has a highly favorable reputation in Europe for producing
and using advanced technologies such as robots, new telecommunications
systems, and precision machining systems among such companies as Volvo and
Saab in transportation; ASEA, Electrolux and Ericsson in electronics and
telecommunications; and a number of wood product companies.

Finally, the societal attitudes and government approaches for
addressing the issue in Sweden are considered to be representative of those
throughout Scandinavia.

Special aspects of Sweden:

There are some special, per)aps unique; aspects of the Swedish economy,
culture and labor-management relations which appear to contribute to the
Swedes' general receptivity to new technologies, even those with labor
displacing characteristics. -.A. primary goal of iwedish policymaking since
World War II has been the achievement of full employment. The 1985-86 Swedish
Budget states that "the restorati'n of full employment is the primary target
for the Government's economic policy. Everyone who wishes to shall be
entitled to a meaningful job." The Government has expanded public sector
employment to offset job losses in the manufacturing sector. Over the past
deca _mployment growth has been due almost entirely to expansion of the
public sector.

A :striking aspect of Sweden is the widespread acceptance by the public
and by the labor force of the need for the new technologies and the
willingness and ability of the labor market to shift to accommodate the
changes. One person interviewed attributed this positive attitude to the 40
years of socialism in Sweden, the confidence the workers have in the
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Government's and society's ability to care for them in the event of job loss,
and the priority given to achieving consensus and building a strong
partnership among labor, management and government for any restructuring.

An unemployment rate of 3%, generous unemployment benefits, and
extensive paid re-training programs for the unemployed (who are not counted in
the unemployment statistics when in.such programs) assures the workforce an
adequate income (13).

There is a high per capita income -- $14,000 per year, the highest
among OECD member countries -- and, according to persons interviewed, a
relatively small difference in income between blue collar and managerial
workers. This fact contributes to good labor-management relationships and
apparently removes any perceived economic threats that workers might be
displaced by new technologies to substantially lower-paying jobs requiring
fewer skills. There appear to be relatively non-adverserial labor-management
relationships. Most of the negotiations between labor and management are
centralized, with one industry association representing 85% of Swedish
industry and two confederations of labor organizations 'representing over 80%
of the workforce. The groups negotiate annually on salaries, wages, working
conditions, training, and so forth. The introduction of technology and the
effects of technology on employment, working conditions and jobs are important
aspects of these negotiations.

Sweden has strong cultural traditions of worker involvement in
determining the if.wes that affect him. Laws have been enacted and agreements
made between organized labor and industry on the ways in which technology is
to be introduced into the workplace. Two of partiCular relevance are:

Law of Co-determination of 1977, which requires employers to
consult with their workers before making and implementing
significant changes in the workplace, including the introduction
of new technologies, and to share information with the workforce
(Laws of co-determination exist in other European countries, for
example Germany); and

Development Agreement of 1982, an agreement between the
Bargaining association representing industry and the two union
confederations (representing the white'collar and blue collar
workers) (14). It provides guidelines for negotiations between
employers and the labor force on the ways in which technologies
are to be introduced. The employer is required to describe the
considerations underlying adoption of the new technology and the
anticipated technical, financial and economic, work environment
and employment consequences resulting from implementation of the
new technology. The employer is encouraged to set up employer-
worker project groups to assist the introduction of new
technologies in the workplace. Employers acknowledged the need to
train workers at company expense for the new positions.

14



Attention to the issue of technology and employment:

There are or have been several substantial efforts to examine the
effects of computer-based technologies on employment and the workplace,
including:

Commission on the Effects of Coiputerization on Emnylo yment and Working
Environment, appointed by the Minister of Labour in 1978 to investigate
and analyze the effects of information and computer technology on
employment and on the working environment. It also investigated the
education needs resulting from the broad diffusion of computers. It was
composed of a broad spectrum of representatives from industry, labor
and the major political parties. By the time the final report was

published in 1984, the Commission had issued 20 publications (15).

Major recommendations being specifically addressed by the Swedish
Parliament in 1985 include:

Labor market training with special funds reserved for the education
and training of established employees facing structural change due
to the introduction of new technologies. The National Labour Market
Board should identify sectors of the economy likely to be affected
by extensive structural change and the ways in which employers
should provide training. For the emerging labor force still in
schools, courses in computer sciences should be stressed,
supplemented by vocational training in the application of computer
technology;

Special programs directed toward women.' The Commission suggested the
program contain information diffusion, education activities
including local computer training centers exclusively for women, and
research about the women's labor market in connection with
computerization;

A development program aimed at making computer technology accessible
to disabled people;

Regional programs to provide information, advisory services and the
exchange of experiences regarding computers and computer
applications to potential users; and

"Centers for Administrative Computer Development" to create a high
levelof quality in the computer services and equipment offered to
small companies and businesses.

The Data Policy Committee is a permanent study committee within the
government that examines technology and employment issues, analyzes
reports prepared by various advisory groups, and provides guidance to
the government on a wide range of issues associated with technology.
This Committee has taken the findings from the Commission discussed
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above, reviewed them, and sent a proposal for actions to implement them
to the Parliament. The Committee expects to complete an analysis in the
summer of 1985 on the most appropriate methods for educating young
people in school to prepare them for a computer-oriented workplace and
society.

The Swedish Center for Working Life, an independent research
organization with approximately 56 professionals and supported by the
Government and labor, has examined various aspects of the impact of
technology on the workplace but not specifically the impacts on overall
employment. A number of its reports have been translated into English.

Effects of technology on employment and work:

There was little in the way of quantitative data in Sweden on the
specific impacts of technology on the levels of employment because of the
methodological difficulties in separating the effects of technology from
others such as economically-induced structural change, changing markets, and
so forth. However, there was general agreement among government and labor
officials interviewed on the following two points:

Technology has had a positive effect on employment throughout the
economy, but it has been accompanied by a loss of employment in the
manufacturing sectors. Automation and other technological advances in
manufacturing processes have caused job losses in some industrial sectors such
as steel production and electronic components assembly and contributed to
"jobless growth" in other sectors, particularly in wood products and pulp and
paper. But, in the view of the persons interviewed, this has been more than
compensated for by a strengthened economy, by demand in other sectors for
employment, and by improved competitiveness of Swedish industries as a result
of having the new tools of technology. Manufacturing employment was reported
to have declined by about 50% over the past 20 years, but the decline yas
attributed more to structural changes in the economy and decisions by the
government to allow such sectors as steel production and shipbuilding to
decline;

Technology has had a disproportionately large employment impact on some
groups of workers, especially on semi-skilled and unskilled blue collar
workers in the mechanical engineering trades (e.g., assemblers and material
handlers) and on lower level clerical jobs. Though statistics were not
provided to document it, a representative of the umbrellatrade organization
for blue colla horkers said that a substantial shift in employment has
resulted in a large mother of blue collar workers taking on white collar jobs
and then changing labor organization membership.
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Attitudes toward technological change:

The positive attitude toward and acceptance of technological changeamong organized labor in Sweden was particularly striking. As a representativefrom the Data Policy Committee put it, "There is no longer a question ofwhether to have technical change, but rather questions of how, who willparticipate, what will be the quality of the jobs." According to arepresentative of the Swedish Confederation of Trade Unions, the attitude oforganized labor abruptly shifted in.1981 from reluctance to adopttechnological change that had substantial
job-displacing characteristics tosupport for such change. She attributed this change in attitude to theworkforce's realization of the need for technological advancement to attainhigh levels of industrial performance and economic growth and to provide forsecure employment and good working conditions. She went on to say, asgovernment officials repeated in separate interviews, that the workers supportchange because they feel secure that even if technology does lead to theabolition of their positions, there will be employment opportunities elsewhereand adequate state assistance for transitional unemployment periods.

Swedish responses to technological change:

In early 1985 the Swedish Parliament was considering therecommendations discussed above of the Commission on the Effects ofComputerization as forwarded by the Data Policy Committee. According to arepresentative of the Department of Labour, Parliament was likely to actfavorably on many, if not all, of the
recommendations. If enacted, these newprograms would.supplement the following programs already in existence.

Education and retraining: Sweden has a considerable array of retrainingand education programs to prepare the non-employed portion of the workforceand the emerging workforce for an era of extensive reliance on computer-basedequipment. Highlighted programs were:

Adult education "leisure time" programs. These programs are paid forby the government and can be designed to meet the demands of theclients in terms of content, location and meeting time. They arenormally held outside regular working hours. They are open to thepublic throughout Sweden. The thrust of these programs is to educatethe public on the use of computers. About S% of the adult populationhas participated in these programs.

Labor .market trainin centers. The Government operates these centerst roug out we en. proximately 90% of the clients are unemployedat the time of entry and most of the rest were reported to beemployed persons threatened with unemployment due to structuralchange. The clients are largely youths trying to gain employment orimmigrants to Sweden. Approximately 125,000 received training in1984, with training stressing the use and application of computers.These centers appear to serve roughly one third to one half of the
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unemployed seeking employment. (The bulk of the responsibility for
re-training and for assuring that currently- employed workers have
the new skills required for the new technologies is vested in the
employer. There was no information available on the scope, quality,
and magnitude of these efforts.)

Pilot program to upgrade low-level clerical workers. In 1984 the
Government initiated a 317E program to design and test methods to
up-grade 5,000 lower-level clerical workers. Experiments were
conducted in four of Sweden's 24 counties on different methods to
train clerical workers and to introduce computer systems into the
workplace. The experiments were conducted by industry in
consultation with organized labor and-were to be evaluated in the
spring of 1985.

Exerimental ro ram for the introduction of new technolo ies. In

19:2 t e vernment installed a itty-mil ion onar a out six
million dollars) program, spread over five years, to sponsor
experiments in industry to develop good methods and practices for
managing the introduction and integration of new technologies into
the workplace and determining the best mechanisms for worker
retraining to accommodate the changes. Volvo is participating in the
program.

There has been substantial concern about computer training in the
school systems throughout Sweden. In January 1985, the Government of Stockholm
(population less than one million) was considering the purchase of 30,000
computer terminals so that each child in prima ry school could have his own
terminal to learn to use, program and work on the computer with fellow
students (16).

Labor market information dissemination/Enhancing the mobility of the
workforce: The government has a network of computer terminals throughout
the country, tied to a common data bank, listing the unfilled jobs registered
throughout the country. The Government provides funds for workforce
relocation, paying all moving expenses and a resettlement/start up payment of
15,000 Swedish kroner (about $1600) to help families relocate. According to
persons interviewed, the majority of the unemployed portion of the workforce
-- especially those where another member of the family is already employed --
has been reluctant to move. (A high proportion of the workforce is composed
of working couples; 80% of Swedish women of working age are in the workforce.)

Reduction in the workweek and earl retirement as res onses to 'ob
displacement: is is consi er a de ensive measure or a sort of ast
resort in Sweden and has not been undertaken as a response to technological
change. However, the retirement age has been reduced recently from 67 to 65 as
a benefit for the older portion of the workforce.

18
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The Renewal Fund: On January 1, 1985, Sweden began conducting a trial
program for one year to upgrade the research base of individual companies and
to enhance the skills of their workforce. 10% of the corporate profits from
1984 -- or up to 500,000 Kronar ($55,000) -- from each profitable company has
been set aside for the purposes of re-training the workforce within the
company or for R&D to develop new processes and products. It is hoped that
this fund will lead to improved corporate performance and to increased
employment and job security. Management and its labor force jointly decide on
the expenditure of the funds.

Im rovin: the working environment in the li ht of technolo ical chain :e:
In 1978 the wels Government enacte the ^or a v ronment t, emp .siz ng
that the working environment should be satisfactory. The Act goes beyond the
U.S. concept of occupational safety and health and stipulates that workers be
able to influence their work situations. (For example, to make changes to
reduce strain and boredom and to be integrated with and not isolated from the
rest of the workforce.) As part of this Act, the Work Environment Fund was
created to promote research and education on workplace problems. Supported by
a tax of 0.096% of all salaries and wages earned, the Fund gmerates about $70
million per year and is used in part to finance the Swedish :enter for Working
Life.

Technology diffusion: Sweden has not given high priority to
governmental programs targeted at the promotion and rapid diffusion of
technology as have Great Britain and Germany. Each of the 24 counties of
Sweden has regional development authorities with funds to spend on the
promotion of regional development. Some of these funds are used to promote
technology as a means of promoting employment growth and economic development.
The National Government has made funds available to small concerns to hire
consultants to aid them in the process of selecting new technologies,
especially data processing/computer systems.

Concluding Observations:

Of the three countries visited, Sweden seems to be the most concerned
with the employment effects of technological change and has the most extensive
array of programs for aiding labor force adjustment to technological change.
If many of the proposals of the Commission on the Effects of Computerization
on Employment and Working Environment are adopted, as seems likely, Sweden
will probably be by far the world leader in Government efforts to aid labor
market adjustment. The high degree of attention paid to technological change
and the willingness of the workforce to accept it appear due in large part to
the welfare-state political philosophy which has existed in Sweden for the
past forty years and the close partnership among industry, labor, and
government.
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TECHNOLOGICAL CHANGE AND EMPLOYMENT IN GREAT BRITAIN

Overview of Great Britain:

Great Britain, with a population of 56 million and a workforce of 26
million, of which 50% belong to employee unions, has the second largest labor
force in Western Europe, only 200,000 less than the Federal Republic of
Germany. One third of its workforce is employed in the industrial sector,
primarily in manufacturing, but other areas include construction, mining, and
electricity, gas and water production and distribution.

Great Britain was selected for examination for several reasons. Its
political philosophies about the appropriate roles for government intervention
in the labor market and in policies for supporting industrial growth appear
closer to those of the United States than of any other Western European
country. It has a high unemployment rate (13%, far higher than Germany's of 8%
or Sweden's of 3%) and a declining manufacturing sector (some 600,000 to
700,000 jobs reported lost between 1981 and 1983); this would seem to
politicize the issue of the impacts of technology on employment. There is a
widely expressed view, confirmed by many persons interviewed, that Great
Britain needs new technologyto modernize and upgrade industrial performance.
Great Britain has a good data base on the quantitative impacts of technology
on employment in the manufacturing sector.

Special aspects of Great Britain:

There are some special aspects of Great Britain's economy and society
which appear to affect concern for, and responses to, the issue of technology
and employment. In general, the Conservative government has a "hands-off"
attitude towards government intervention in the private sector and a strong
desire to extricate itself from nationalized industrial operations. There are
stringent economic conditions, not only because of the historically low value
of the pound vis -a -vis the dollar and high interest rates, but also a high
unemployment rate and generally sluggish economic growth in recent years.
Labor-management relationships appear to be strained, and are probably
exacerbated by the fact that the Labour party Is in the opposition and does
not have control of Parliament and strongly disagrees with the Conservative
government on the best approaches for dealing with the problems of an aging
industrial stock and high unemployment rates.

Attention to the issue of the impacts of technology on employment:

The issue of the impacts of technology on employment does not seem to
be of as much concern in Great Britain as in Sweden and Germany. A repre-
sentative of the umbrella trade union federation considered technological
change about the tenth most important labor management relations issue after
such others as pay, benefits, job security and the like. Still, the Government
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and some private groups have given significant attention to monitoring the
issue and the best set of quantitative data on impacts was found in Great
Britain.

One of the most interesting and extensive efforts to study the issue in
any of the European countries with which the author is familiar is being
conducted by the Policy Studies Institute (PSI), a private policy research
institution. PSI has developed a survey questionnaire for interviewing
manufacturing companies to determine the extent of corporate use of
microelectronics in production processes and the extent of job loss or job
gain directly associated with the application of microelectronics. With
support from the Department of Trade and Industry and from private sources,
PSI has been able to conduct two surveys, one in 1981 and one in 1983 (17).
For each survey, 1,200 firms were interviewed by telephone. PSI is conducting
a third survey in 1985 with published results likely before the end of the
year.. PSI has recently completed an extensive report entitled "Micro-

-

electronics and Industry: An International Comparison: Britain, Germany,
France" in which the degree of diffusion and the estimated employment impacts
of such diffusion have been estimated from interviews in more than 3,800
factories in the three countries (18). (The In4ustry Committee of the OECD
has initiated a project in which PSI or some other organization using a
similar instrument is likely, to be making comparable surveys in other
countries, providing some of the best data on the direct effects of technologyon employment).

The Science Policy Research Unit (SPRU) of the University of Sussex has
a long-standing program on technical change and employment. The group is
looking at such issues as the future of eTployment in the scrvices sector, the
monitoring of'computer-based new technology and its employment and skill
implications, the impacts on women, and the social implications of information
technologies. SPRU has conducted studies for the Commission of European
Communities and The Organisation for Economic Cooperation and Development as
well as for the U.K. Government. In 1982 SPRU prepared for the Manpower
Services Commission a report entitled New Technology and DWOotat 'which
estimated employment impacts of new technologies in a wide variety of sectors
(19).

The Technology MonitOring Project at the University of Aston receives
government support, reportedly to track all studies and reports on the impacts
of technology on'employment.

The Manpower Intelligence Group on New Technologies is an unstaffed
committee within the Government's Manpower Services Commission (45C) which
meets periodically to review the research that has been conducted in Great
Britain on the impacts of technology on employment and to recommend additional
research to be supported by the MCS.

change:
Effects of technology on emloyment and attitudes towards technological

Based on the information provided and the views of the persons
interviewed, it appears that:
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Technological change has had a slight negative effect on employment,
especially in the manufacturing sector and has altered job skills, especially
in the blue collar sector. Initially the losses occured in the semi-skilled
portion of the workforce but are now occurring in the skilled crafts area. Tice
groups considered to be especially at risk include women, who tend to be
concentrated in relatively unskilled production work, and craftsmen whose
skills and experience are not geared to changing job requirements (20). The
1983 survey by the Policy Studies Institute found a net direct loss of 34,000
jobs associated with the use of microelectronics in the British manufacturing
industry; there were factories with an estimated increase of 20,000 new jobs
and other factories with a decrease or loss of 54,000 jobs (21). This net loss
of 34,000 jobs constituted about 5% cf the total job loss in manufacturing
employment from 1981 to 1983. The greatest decreases were in the mechanical
engineering, vehicles, chemical and metals industries.

Technological change is expected to continue to have a direct negative
effect on manufacturin: lo ent, but this should be offset b rains in
other sectors o t e ecori. .re u y he ge pre ict ons n a 19: st 'y by
the Department of Trade adIndustry are that some 200,000 to 330,000
manufacturing jobs are likely to be displaced because of microelectronics from
1983 to the end of 1990 (22). These losses are expected to be compensated for
by demand for new employment throughout the economy due to the application of
the technologies. The concern was expressed that the labor force will suffer,
the presumption being that labor is generally less mobile in Britain than in
other countries. Thus many persons displaced might not gain employment through
growth in other sectors of the economy. As Great Britain is currently not
producing enough engineers and technicians to meet demands of the new
information technology related jobs, many of the new positions might not be
filled in the future, which would lead to a net loss in employment.

Failure to adopt new technologies rapidly has been considered a major
factor in economic declim and unemployment: Many of the people interviewed
Believe that the main reason for job loss has.been a decline in the a5ility of
British industry to remain competitive and that rapid adoption of new
computer-based production technology is necessary. Thus there appears to be a.
widespread perception that technological change is needed, but there is no
consensus on the conditions for achieving it. In general, the way to stimulate
technological change does not appear to be a particularly significant issue,
although economic regeneration is indeed a major concern.

British responses to technological change:

Current British governmental policies are geared to producing greater
profits for industry and to enhancing competitiveness and not especially to
promoting employment. The Government's attitude seems to be the one reported
in the Employment Gazette: "in the long term, the market winners will be those
firms which adopt the best available practice and in many cases this will
entail adopting the new technologies. Consequently any changes in the pattern
of employment associated with the adoption of new technology must to some
extent be regarded as unavoidable if markets are to be kept and expanded" (23).
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Compared to Sweden, Great Britain devotes relatively little attention
to preparing the existing blue-collar workforce, especially semi-skilled and
unskilled workers, for changes in the workplace due to technological change.
However, as discussed below, it has made some significant efforts to assure an
adequate supply of managerial and scientific personnel to use the new
technologies.

The Microelectronics Application Program (MAP). In 1978 the Government
established MAP to encourage U.K. industry to make use of microelectronics.
Approximately 85 million pounds (about $100 million) were made available, to
be spent over a six-year period for three types of activity: industrial
awareness and manpower training to alert management to the potential or
microelectronics and to assist in retraining staff to enable them to adapt to
the technology; feasibilit studies and consultancy su rt to assist
industrial firms in hiring consultants to suggest hays in which corporate
performance might be improved through the application of microelectronics; and
microelectronics applications support, in which an eligible firm can receive a
government grant paying up to 25% of the costs for corporate applications of
microelectronics.

To date the Government has spent 15 million pounds (about $19 million)
on the awareness and training program. Support is provided in a variety of
ways. Grants covering up to 50% of development costs are made to colleges,
universities, industry and professional associations, and private firms to
develop courses on microelectronics primarily for practicing industrial
engineers. Most courses do not exceed ten days in duration and are advanced
and specialized. Many clients attend different courses at six- to
twelve-month intervals (24).

Videotaped packaged learning courses have been developed for managers
and engineers. MAP funds have been used by the Trade Union Congress to
produce training and education programs fcr trade union officers and
representatives. An interactive video project has been developed to retrain
electricians in microelectronics.

Approximately 30,000 people a year -- less than 0.5% of the industrial
workforce -- receive training under MAP- supported activities. For the most
part the training appears oriented more toward professional and scientific
personnel than to the skilled and semi-skilled workers whose jobs appear most
threatened by technological change.

The Information Technology (IT) Skill Shortage Compittee has been
established by Parliament to determine demand for IT manpower at professional
and technician levels over the next ten years and to estimate the extent to
which the education and training system, as presently directed and funded, it
likely to meet these needs (25). The Government is hoping to form a new
partnership between industry and the educational community to help secure the
expansion in manpower supply which industry is projected to require. The plan
recommends that industry supply key executives as lecturers and university
professors; enhance consultancy and employment opportunities for persons in
universities to work temporarily in industry; increase loans and gifts of
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equipment to educational institutions; provide increased financial aid forstudents; and enter into training partnerships with academic bodies. At thetime of the visit, the recommendations had not been put into a form requiringgovernment action or suggesting
government incentives to help establish thisnew partnership.

Education and retraining: Preparation of the emerging labor force fornon-professional positions is the responsibility of the Manpower ServicesCommission (MSC). MSC operates the Youth Training Scheme which was launched in1983. The Scheme's objective is to provide everyone under the age of 18 withan opportunity to continue in full-time education or to enter a long-term
program of training and planned work experience, including a minimum of 13weeks of training away from the job site. Approximately 350,000 youths areparticipating. MSC also provides training for the unemployed, but not insubstantial numbers, meeting the needs of only a small number of those out ofwork: In 1983/84 only 70,000 persons, or about 2% of the unemployed workforce,participated in the program (26). No data were provided on the quality ofthese programs for helping youths and the unemployed cope with technologicalchange, but people interviewed implied that they were not high.

There is apparently no systematic effort to try to estimate the futureneeds of the workforce or totry to anticipate their training needs. Nor dothere appear to be any substantial efforts to reach middle-aged workersthreatened with displacement (before the displacement begins).

Training and labor market infrastructure: The MSC is focusing attentionon ways to speed responsiveness
of the training and education systems so thatthey can react more rapidly to changing labor market demands. Effort is nowbeing devoted to determining the obstacles slowing response and determininghow government resources can best be applied to provide training and manpowerdevelopment programs that meet the labor market needs.

Labor union responses: The responsiveness of the labor unions to. theissue varies. For example, the union representing electrical workers wasreported to be aggressive in providing re-training programs to help itsmembers respond to technological change as well as to recruit new membership..The umbrella organization for the trades unions has provided guidelines to itsmember organizations on the negotiation of technological agreements andreported that hundreds of agreements have been negotiated between labor andindividual companies. The negotiations with labor on the introduction of newtechnologies are complicated by the fact that, for the most part, the work-force is organized by skills rather than by industry. Thus'management in acompany will.likely have to negotiate with a number of unions on the
introduction of new technology.

Technolo Diffusion: In the last two to three years the Government hasinstitut some specific programs to diffuse technologies to promote improvedindustrial performance and, with it, more secure employment. These includeProject Alvey, a 350-million pound program spread over 5 years to develop asuper computer; the Innovations Program and the National Selective Assistance
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scheme which provides subsidies for industrial procurement of advanced
technologies; and Regional Development Grants and Regional Selective
Assistance Grants to enhance competitiveness and to preserve or create new
jobs.

The Work Research Unit (WRU) in the Department of EMployment: The WRU,
established in 1974, conducts research on ways to improve the introduction and
management of new technologies, thereby minimizing their adverse impacts on
employment and on labor management relations. The fourteen-member professional
staff carries out research on such issues as job satisfaction measurement,
human factors related to technological change, design of work and work
organization (27). It publishes bibliographies on various aspects of the issue
of technology and employment. The WRU provides free counselling services in
specific situations where a company and its. labor force are coping with some
aspects of the introduction of new technologies. (There are fifteen other
units with similar functions in other European countries, but this appears to
have the most comprehensive charter.)

The National Economic Development Council (NEC) is a tri-partite
commission with senior representatives from labor, industry and government
(ministerial level) which develops consensus approaches on how to encourage
industrial growth. There are approximately SO Committees, corresponding to
specific industrial sectors. Some of these committees are dealing with issues
of technology and employment and the ways to promote technological change.

Concluding Observations:

In Great Britain, the issue of technology and employment receives less
attention than in Sweden and Germany. And, compared with these two countries,
Great Britain appears to be doing very little to facilitate labor market
adjustment to it. The Microelectronics Application Program seems to provide a
variety of services helping management adapt to computer-based technologies
but has not yet reached a substantial portion of the skilled and semi-skilled
workforce. The periodic survey activities supported by the Government provide
an excellent data base for monitoring the rate of diffusion of computer-based
technology as well as the impacts of technology on employment.
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TECHNOLOGICAL CHANGE AND EMPLOYMENT IN THE FEDERAL REPUBLIC OF G

Overview of the Federal Republic of Germany:

The Federal Republic of Germany (Germany), with a population of 61
million, and a workforce of almost 27 million, is the largest country in
hestern Europe in terms of population and probably the strongest economically.
Of all the OECD Member countries, Germany has the highest proportion of its
workforce engaged in the industrial' sector where there is a high degree of
concern about the potentially disruptive effect, of computer-based
manufacturing methods: 42.7% compared to 28% for the U.S. (28). Approximately
35% of the total employed workforce, and 75% of the blue collar workforce,
belong to employee unions.

Germany was selected for several reasons. Germany has been extremely
active among European countries in promoting the diffusion of computer-based
technologies and there has been a high degree of penetration of micro-
electronic/computer-based technologies in German manufacturing companies (29).
Germany is a recognized world leader in some aspects of research and in the
application of computer controlled manufacturing methods. There is a high
level of political attention to the issue, brought about in part by a seven-
week strike in the engineering industries in 1984 where a key question wa; the
reduction of the workweek, due in part to technological progress. Eventually
the workweek was shortened from 40 hours to 38.5 hours.

V"

Special aspects of Germany:

The impacts of and responses to the issue of technology and employment
in Germany appear influenced substantially by several factors. In the last two
years there has been an unusually high rate of unemployment (about 8%) and
little growth of the economy. Unemployment has risen from 800,000 at the start
of 1980 to 2.2 million by the last quarter of 1984. There is extensive
reliance on industry-run apprenticeship training programs to prepare the
emerging non-professional workforce and relatively limited government
involvement in youth training programs. There is a tradition of employment
stability in industrial enterprises based also on national laws. Firms avoid
firing workers in the event of economic downturns or. when new technologies are
adopted and cause a portion of the workforce to become redundant.

Attention to the issue of technology and employment:

The issue has drawn a high degree of political attention and

substantial effort to determine the nature of the impacts of technology on
employment. The German government supports a number of activities to monitor
and assess the impacts of technology on employment. They include:
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Ministry of Science and Technology (B?FT) is initiating a major
study to develop and then apply a methodology for tracking the
impacts of technology o.n employment and to develop projections of
the future impacts. This will likely be, by far, the most
comprehensive analytical examination in any of the European
countries of the impacts of technology on employment. The
methodology is expected to be developed before 1987.

Economic Research Institutions: The Government supports five
independent research institutions (in Munich, Kiel, Hamburg, Berlin
and Essen) to conduct research and to provide independent economic
analysis and forecasting. Several have examined various aspects of
the issue of technology and employment over the years, but they have
come to conflicting conclusions about its impact.

Cabinet level studies: The Government has unaertaken a series of
studies every few years to assess among other things the macro-
economic effects of technology. Although there appears to be no
question that technology has contributed to economic growth, the
studies are not clear as to whether this growth has resulted in
direct employmentoss or direct employment gain.

The debate over the accuracy and validity of the studies to date is, in
part, a reason for the extensive examination being undertaken by the Ministry
of Science and Tet'..iology.

Effects of technology on employment:

There is substantial debate on whether the recent adoption of
computer-based technologies has led to a net loss or gain in employment
throughout the economy: The general view is that it is extremely difficult to
isolate the employment impacts of technology from those due to economically
induced structural change, general economic weakness, changing patterns of
competitiveness and the like. There have not been any widely well regarded
studies about the employment impacts of new technologies in Germany.
Government sources, quoting from various studies, contend that the
technological change has 'ed to increased employment throughout the economy.
Yet staff from some of the economic research institutes contend that the rate
of productivity growth in Germany, due in large part to the application of
microelectronics, has increased more rapidly than growthn total output,
resulting in employment losses and/or reduced work opportuni,ies. Several of
the persons interviewed suggested that differences in the resllts of the
analyses depended on the political persuasion and the general economic
philosophy of the organization conducting the analyses.

27



-24-

Technological change has had a slight negative effect on employment in
the manufacturing sector. No Government studies were discussed to indicate
whether there has been job loss or growth in this sector. However, results
from the recently released PSI/Anglo German Foundation survey of manufacturing
companies in Germany indicate that the appliCation of microelectronics and
computer-based technologies resulted in a gain of 17,000 new jobs and a loss
of 47,000 jobs for a net loss of 30,000 jobs (30). Approximately 19% of all
firms employing these new technologies experienced direct employment losses.
Industries with the most frequent losses in employment were paper and
printing, mechanical engineering and textiles.

A major question is whether continuing technological change will lead
to job losses or gains: The impacts will depend on how and where the
technologies are applied. The view was expressed that if the Government
promotes technological change primarily to protect existing markets, it will
inevitably lead to a substitution of capital for labor and a reduction in
employment (though likely with increased employment security for those able to
maintain their jobs in these sectors). If the Government promotes
technological change more broadly to encourage applications in new sectors, it
will be job-enhancing. A labor union representative expressed concern that the
impacts of microelectronics in the future would lead to subsequent significant
substitution of capital for labor with the likelihood that large numbers of
job losses would occur.

Technological change is expected to affect job qualifications
significantly: 40-50% of the jobs in the German economy are expected to change
substantially as a result cf the anticipated broad application by the year
2000 of new information-related technologies. This is expected to result in a

drop in demand for craftsmen and for semi-skilled and unskilled workers (in
such industrie:, as metalworking) and greater demands for geographic and
occupational flexibility of the workforce. A major effort, discussed briefly
later, is underway to examine job qualifications in the light of technical
advancements.

Attitudes toward the issue of technology and employment:

Technology and employment is considered a highly significant
political issue in Germany. Representatives Government, industry
associations and organized labor consider that no labor-management relation
issue is more significant than this one. Concern over the issue has probably
been heightened by the long strike of the metal workers union which had
substantial emomic impacts and in which technology was a related issue.

'Regardless of whether technology destroys some jobst_you have to play
the game (of adopting new technologies)": This view was expressed by a staff
member of one of the research organizations and expressed in different terms
in interviews with representatives of Government, labor and industry.
Industrial performance and economic growth depend on having a technological
advantage. There was no question about restraining the rate of adoption.
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Rather the questions raised were: how to promote diffusion and technological
change and how to share the benefits of technology with those who lose their
jobs or have their working hours and work opportunities constrained because of
technological advancement.

Com ensation of the workforce is seen as'a major issue: A strong
concern o t e German a or force is t .t to o ogica advancement will
diminish the level of skill required from much of the current skilled and
semi-skilled labor force. Consequently, there will be pressures for a
reduction in their wages or a substitution for lower skilled, lower paid
labor. In the long run, technological change is expected to reduce the level
of skills required from much of the blue-collar workforce as computer-aided
automated equipment takes on more and mtsre of the tasks now requiring

high-skill level production workers. But problems arise demanding high levels
of skills for short periods -- during the introduction of the new
technologies, programming of the new technologies, maintenance and operations
during malfunctioning. A question being raised is how to compensate the work-
force when high skill levels are needed for short periods, even though lower

. skill levels are generally in force than were tolerated with the old
technologies.

Major German Responses to Technological Change:

Education and Retrainin : Germany relies heavily on an extensive
apprenticeship program run by industry to train the emerging non-professional
workforce. Typically, a person enters the prograM at age 16 and spends up to
three years receiving training in the skills which the employer is seeking. As
the apprenticeship programs are run directly by industry, they appear capable
of changing rapidly to meeting existing or anticipated demands of industry. A
substantial change in training and job skills development as a result of
technical advancement has been reported in the metalworking area. There
appears to be very little government involvement in or monitoring of these
activities.

Promotion of microelectronics and computer-based and
information-related technologies: The German government has explicitly assumed
that the rapid development and industrial application of microelectronics and

computer-based and information-related technologies will be key factors in
determining its future competitive abilities and its employment prospects
(31). Within the past two years, the Ministry for Science.and Technology has
developed a broad strategy of direct and indirect measures to encourage the
diffusion of these technologies. The Government is placing a high priority on
upgrading education in these technologies in efforts to: develop and test
teaching programs leading to the integration of these technologies in the
syllabus for all pupils in lower and upper secondary schools; create
corresponding training and further education opportunities for teachers in
these schools; and provide these schools with appropriate equipment. The
Government is making available its facilities in major research institutions
and industry organizations and associations are offering equipment and
technical assistance. Expert conferences are being sponsored by the Federal
Government to define the needed improvements and to determine the ways to
achieve them. 29
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The program is stressing improvements in vocational education. In 1984,
the Federal Ministry for Education and Science initiated a pilot program with
DM 20-25 million ($6-8 million) to fund 20-25 experimental vocational
education activities. Recognizing that small and middle sized firms often have
difficulties in retraining their workforces, the Federal Ministry for
Education and Science intends to try out on an experimental basis new
facilities and forms for "vocational further training" including remote
learning training schemes and the development of modular training courses.

As part of the abovementioned scheme to promote microelectronics/
information technologies, the German government has established a Special
Programme on the Application of Microelectronics to speed the diffusion of
information technologies by supporting corporate purchase of key
microelectronic or computer components. A total of DM 450 million ($140
million) has been allocated for the program. The Federal Government provides a
Technological Advisory Service to assist small and medium sized firms; risk
capital for technological development; general investment allowances under a
"joint initiatives on jobs, growth, and stability program"; and grants to
support regional development, in part through increased applications of
technology

Effects of technological change on job qualifications. The Federal
Government has commissioned a number of studies concerning the changes in
qualifications brought about by the widespread use of microelectronics. After
review of study results by industry representatives, the Federal Minister for
Education and Science can incorporate appropriate amendments to qualification
requirements into the Federal training regulations. The Government Employment
Center at Nuremburg has a major effort underway to assess the impacts that the
application of new advanced technologies as well as conventional technologies
are having on job demand and job qualifications for white-collar workers.
Substantial political interest has been expressed in the study and results are
expected in 1985.

Humanization of Work Pro ram: During the last ten years, the Federal
Government as a resear program on the "Humanization of Work." The
program has occupational safety and health research functions similar to those
of the U.S. Occupational Safety and Health Administration. It also conducts
research on ways to increase acceptance and to reduce the adverse impacts of
new technologies in the workplace. Program expenditures for 1985 are expected
to be 90 million DM (about $25 million). The program funds pilot projects on
innovative approaches for introducing new technologies to minimize adverse
labor impacts. It has also supported research leading to the development of
training programs to upgrade tk-,' skills of operators so that they not only use
the new technologies but also perform maintenance and repair functions.
Priority areas relating to the issue of technology and employment include:
application of new technologies in accordance with human needs, organizational
change and development of new skills to reduce the impacts of office

automation, avoidance of adverse effects on jobs of the utilization 1 robots.
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Over the years the program has worked extensively with industry and with

trades unions to disseminate and help implement research findings (32).

The program has supported research on the introduction and use of new

technologies in industrial settings in Germany, France, and elsewhere.
Findings indicate that the way in which management introduces the new
technology and applies and integrates it with the workforce and other
corporate resources is perhaps the major factor in determining how the

technology affects skill demands as well as its impacts on employment, at
least to a certain degree. The conclusion reported by someone responsible for

much of the research is that a given technology does not arbitrarily impose a
given set of impacts on the mix of skills. Technological change can be
integrated within the existing labor market with minimal disruption (33).

Reduction in the Work Week/Early Retirement: To help combat the high rate of

unemployment and to help settle the previously mentioned labor dispute, the
Government recently adopted legislation facilitating early retirement and

. reduction in the workweek as a means of spreading jobs and as a partial
response to reductions in direct employment due to technological. change. The

legislation leaves to the company and its organized labor force the
negotiation of agreements for early retirement or for reductions in working

time.

Concluding Observations:

The monitoring and tracking system to quantify the impacts of
technological change on employment, findings from the on-going job
qualifications studies, and the pilot projects cn education, vocations;
training and "re-training" are likely to be appropriate or transferrable to
the United States. The U.S. might want to examine these developments in 1986.
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&MARY AND COMPARISON OF FINDINGS FROM THE THREE COUNTRIES

National attitudes towards the issue:

The extent of national concern and the commitment to respond to the
issue of technology and employment varies among the countries. Sweden has
shown the highest degree of concern about the societal impacts of .,'fie issue
and a high level of receptivity to anticipating technological change and
adopting programs to facilitate labor market adjustment before the event. The
Federal Government of Germany has a high degree of concern about the need to
promote technological change to maintain competitiveness and economic vitality
and has the most extensive programs to promote the diffusion of new
technologies. Great Britain has a high degree of recognition of the need for
broad adoption of the new technologies but a lesser degree of concern about
trying to anticipate impacts and prepare the labor force in advance to
minimize impacts.

All three countries consider a rapid rate of adoption and diffusion of
the new technologies essential for supporting economic growth and for securing
employment for a substantial proportion of the workforce. "You have to play
the game of adopting technology rapidly, even if it results in some direct job
loss." None of the countries appears to have adopted policies to moderate or
to impede the rate of diffusion of new technologies.

Within Sweden and Germany, there is a widely shared view that the
extent of job loss and the impacts on employment levels, skill demands and the
nature of work are greatly influenced by the ways in which management prepares
the labor force for the new technologies, introduces the technologies, and
applies the technologies. Technological change need not automatically result
in de-skilling o? substantial dislocation of the workforce. These two
countries have devoted substantial attention to working with industry in the
development of experimental approaches for introducing new technologies to
minimize their impacts on the labor force.

Organized labor recognizes the need for a rapid rate of adoption of the
new technologies, even though it will likely have some detrimental impacts on
a portion of its membership. It was particularly concerned about how to share
the benefits of technical change.

Monitoring and assessment efforts:

All three countries have significant assessment and monitoring
activities, though the thrusts of the efforts vary. Sweden's approach
emphasizes qualitative assessment using Government commissions with very broad
representation to estimate the impacts and to identify the implications for
government policies; the Federal Government of Germany supports a number of
efforts within a network of economic institutes as well as within the
government to assess the impacts; Great Britain supports direct surveys by a
private organization to determine direct job loss from the application of
microelectronics and computer-based equipment within the manufacturing sector.
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Impacts to date:

Technological change has caused some direct job loss in those
industries applying it, but the countries have found it extremely difficult to
isolate the extent of job loss due to the introduction of the new technr1..gies
from those due to structural change, general economic weakness throughout much
of Europe, and changing market conditions and competitive relationships.
Recent work suggests that at least in Germany and Great Britain the extent of
direct job loss in the manufacturing sector due to the application of
microelectronics technologies has been relatively slight, compared to losses
from other factors.

Technological change has contributed significantly to overall economic
growth, but there were differences in opinions among the countries as to
whether the change has resulted in increased employment throughout the
economy. In Great Britain, there is a widespread view that a substantial
amount of its industrial economic difficulties and employment losses have been
due to a failure to adopt technology readily in the recent past.

Technological change significantly affects certain skill groups and job
qualifications. Those most affected have been the semi-skilled blue collar
workers and lower level clerical workers. As the diffusion of the new
technologies becomes more extensive, the skilled crafts workers are expected
to be substantially affected. The group of greatest concern and the group seen
as having the greatest difficulties coping with technological change are the
mid-career blue collar workers, especially those in industries expected to
contract.

In Great Britain and Germany microelectronics and computer-based
equipment have caused employment losses most often in mechnanical engineering,
chemicals, vehicle construction and printing industries. Comparable data were
not available from Sweden.

Expected impacts:

The present extent of the use of the new technologies is considered to
be relatively small, compared to its potential applications and the expected
continuing rapid rate of advancement of the capabilities of the technologies.
The impacts are expected to grow as the technologies become more broadly
diffused and employed in a much wider range of ways. The net employment
impacts throughput these economies appear almost impossible to predict
reliably. Net impacts will be influenced by the extent to which the technology
is applied to upgrading existing manufacturing processes, which would tend to
reduce employment, and the extent to which technology is applied to creating
new services or products, which would tend to increase the number of jobs. The
consensus in all three countries seems to be that employment levels in
production positions in the manufacturing sector will shrink with the wider
use of the new technologies (though total industrial employment might not .

shrink because of offsetting growth in service-related jobs in this sector).
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Persons interviewed in all three countries expect continued growth both
in the number of persons unemployed due to technological change and in
unfilled jobs because of an insufficienz number of persons with the
appropriate skills to use the new technologies.

In all three countries there are strong feelings that continuing
technological rdvaacements and the inevitably more extensive application of
new technologies will increase demands for labor market flexibility. A large
portion of the workforce, estimated to range from 30% to perhaps 50%, will
have to change their skills and perhaps occupations one or more times during
their working careers.

Responses to technical change:

All three countries have innovative programs for dealing with
tfzhnological change, either to assist labor market adjustment or to promote
technological diffusion, in part as a means of securing employment. Programs
which may be of special interest to the United States are:

Sweden: Extensive efforts to train the workforce and the population
at RUFge on the uses and applications of computers; two experimental
programs providing government funds for industry and labor to
attempt innovative approaches for training the workforce to use the
new technologies and for introducing the technologies with minimum
adverse impacts; and the Renewal Fund in which 10% of the profits of
individual companies from 1984 have been set aside, with labor and
management to decide jointly how the funds will be used for research
or training to er:hance corporate performance and to promote more
secure employment of the company's workforce. The Parliament was
considering an extensive array of programs recommended by a
commission that spent six years examining the issue of the impacts
of computers on employment and society; one of the proposals would
provide funds for re-education and're-training of persons currently
employed in industries judged by the National Labour Market Board as
likely to contract.

Great Britain: The Government's Microelectronics Applications
Project to encourage widespread industrial applications of
microelectronics and to provide a wide variety of training courses
for engineers and technicians; the' nformation Technology Skills
Shortage Committee, which is trying to develop'a joint educational-
Community-industry program to meet industry's professional and
technical manpower needs in computers and information technologies;
a periodic surveying activity to track the rate of industrial
diffusion of computer-based technology and the direct employment
impacts of the adoption of computer-based manufacturing technologies
on jobs in the manufacturing sector; the Work Research Unit which
condtvls research on a variety of labor management aspects of
technology, especially those related to the introduction of new
technologies.

34
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Germany: An extensive national program to promote information
technology that calls for widespread computer-related education of
the emerging workforce and pilot projects to develop vocational
retraining mechanisms for the existing workforce; development of a
methodology for assessing the impacts of technology; jobs
qualification study to determine the impacts of technology on skill
demand-; the Humanization of Work program to conduct research and to
support pilot projects to reduce the adverse impacts of the
introduction of new technologies in the workplace.

The countries have programs to provide information on job opportunities
on a nationwide. basis and programs to facilitate relocation and geographic
mobility of the workforce. As only a relatively small portion of the
unemployed workforce takes part in these programs, they do not appear to be
especially effective major responses to unemployment, whether due to
technological change or to other causes.

Common Problems:

There were common problems faced by the three countries which appear
similar to those perceived in the United States and where cooperative research
and sharing of experiences would seem appropriate.

Mid-career blue collar workers threatened with dislocation: Hoer to
provide training to persons in in ustries or corporations likely to
shrink and where there is no corporate/industry incentive or ability
to retrain the workers.

Computer-related training of the future workforce: All three'
countries recognize that substantial modifications are needed in the
upper and lower secondary education systems for students receiving
general training and vocational training, but no consensus has as
yet appeared on the types of training needed.

.

Gap between unemployed and unfilled positions: Some of the persons
interviewed anticipate increases in both the number of persons
unemployed and the number of jobs that go unfilled because of a
shortage of people with appropriate skills.

Ways to introduce new technologies to minimize their labor market
impacts: n ustries ve use' a variety o approa es to minimize
the impacts of the introduction of new technologies. Interest was
expressed in an identification and evaluation of these programs.

Trainin of the mans erial workforce. The labor market impacts of
new to o ogles as wel as rnTE-E5rporate success depend heavily
upon the skills of the management force in industry. There might be
incentives or support that governments can provide to upgrade
management training /retraining.
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Methodological problems in monitoring impacts: There are substantial

problems both in terms of how to assess the impacts to date of the

technology on employment and of job qualifications. Projections for

the future to help anticipate problems are even more difficult.
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APPENDIX 1: ORGANIZATIONS VISITED

SWEDEN: January 14 and 15, 1985:

Swedish Trade Union Confederation, LO
Central Organization of Salaried Employees, TCO
Institute of Social Research
Swedish Employers Confederation, SAF
Data Policy Committee
Swedish Center for Working Life
Ministry of Labour
Ministry of Industry

Great Britain: January 24 and 25, 1985:

Manpower Services Commission
Department of Trade .and Industry
Department of Employment
Work Research Unit
National Economic Development Office
Trade Union Congress

Federal Republic of. Germany: January 28-30, 1985

IFO-Instituts fuer Wirtschaftsforschung, NUnich
Institut fuer Sozialwissenschaftliche Forschung, Munich
Bundesministef fuer Forschung and Technologie, Bonn
Bundesminister fuer Wirtschaft, Bonn-.Duisdorf
Bundesminister fuer Arbeit and Sozialordnung, Bonn-Duisdorf
Gespraeche mit Arbeitgeberorganisationen, Cologne
Gespraech Beim Duetschen Gewerkschaftsbund, Dusseldorf.


