_EDMUND F. BYRNE

MICROELECTRONICS AND WORKERS’ RIGHTS

ABSTRACT. A description of how microelectronics and robotics are tending to increase
unemployment, followed by comparisons between the social policies of Western European
countries and the United States with regard to this problem. A conclusion points out the
need for a social philosophy of technology that acknowledges workers’ rights.

The developed world is moving rapidly into what is generally referred to
as amicroelectronics revolution, one major consequence of which will be
the demise of many traditional jobs and job skills. But not in comparable
numbers. The transition is being eased, in some countries more than
others, by so-called new technology agreements that protect workers
presently employed. But little is being done, outside of Scandinavia, to
develop jobs for people who will be seeking them in the future. What
jobs there will be, especially for the unskilled or inappropriately skilled,
may not provide enough income to support those who are thus em-
ployed. In a word, neither the proverbial sweat on one’s brow nor even
the knowledge stored behind will be sufficient conditions for earning
one’s bread. What, then, is to be the value of work in the age of the micro-
chip; and what value shall we assign to those whose skills are merely
quaint in such a high-technology driven economy?

Atissue is a faundamental question of human dignity and social respon-
sibility which until recently has been sidestepped as moot by most
theoreticians, perhaps including even Marx, because of the extreme un-
likelihood of an economy not based on human toil.! The twentieth cen-
tury has seen the development of various systems of unemployment com-
pensation and welfare maintenance. But in spite of this social cushion,
the new technology is worrisome nonetheless to the extent that it in-
volves what some have cailed “the collapse of work.””* The methodology
of futuristics in this regard as in any other is unreliable. But careful prog-
nostication on the basis of recent developments and discernibie trends
does suggest that we face quite radical changes in our patterns of work.

Microelectronic technology will probably render entire industries,
e.g., the postal service, obsolete. It has already transformed various
work processes, e.g., tool and die manufacturing, printing and pub-
lishing, retail sales, banking, insurance, and clerical work, to a point at
which in these sectors comparatively few jobs need to be done by hu-
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mans. Many traditionally valued skills are being rendered obsolete, and
fewer new skills are likely to be needed in the sectors affected.?
Consider just a few examples of what has already happened. Between
1969 and 1978 eight manufacturers of business equipment, as surveyed
by Olivetti, reduced their employment by 20%. In three years, from 1975
to 1978, Ericsson, a Swedish manufacturer of telecommunications equip-
ment, reduced its production workforce from 15000 to 10000. Between
1972 and 1979 in West Germany 35000 employees in the printing indus-
try lost their jobs, usually to a visual display unit (VDU). Similar changes
have been documented in insurance, banking, and now clerical work.*
Even employment in the once labor-intensive production of computers
declined by 50% from 1963 to 1965.°
In the production of machine tools, once requiring high-grade human
skills, humans now do little more than monitor and feed information.
Skills still needed are based more on analytic and logical ability than on
workplace acquired experience. Clerical skills, which often include a
range of administrative responsibilities, are now being dissipated by the
word processor, which, not coincidentally, impacts inordinately upon
womnen in the workforce.® Electronic components of an earlier genera-
tion were produced by a workforce made up mainly (70-80%) of semi-
skilled workers. New electronic components (large-scale integrated cir-
cuits) are produced by a workforce almost equally divided into thirds
among trained engineers and technicians, semi-skilied workers, and un-
skilled workers.” So in the area of microelectronics production we arc
witnessing an ¢xacerbation of the division of labor first espoused by
Adam Smith, encouraged by Charles Babbage, and implemented in the
mechanical age by Frederick Taylor.®
There is no obvious limit to the range and variety of sectors that may be
similarly affected. Yet it is more than mere coincidence that the sector
first affected is decidedly blue collar. Repetitive work that requires
minimal skills, e.g., in assembling, joining and handling, has been ripe
for the arrival of the robot.? A robot may be defined as a programmable,
self-correcting manipulator of versatile automation components.'®
According to one estimate, there are already some 15000 robots instal-
led around the world, about half of them in Japan and a fourth in the
United States’’ There are some 6-7000 units in the Soviet Union, but
most of these are technically limited on only 34 axes of movement.'? By
1986 the Russians hope to have added 40000 additional units, and during
the five years thereafter they will be installing sensory robots (see
below).'® One hundred and fifty companies in Japan (five times as many
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as in the United States) produced robots at a level of $400 million in 1980,
and expect to be producing at a level of $2.2 billion in 1985, $4.5 billion in
1990."% In the United States, robot production was at a level of $50
million/year in 1981, but may expand to $250 billion by the turn of the
century. '’

The robots of the future will have “sensory” capability, in varying de-
grees depending on the task, both in regard to “touch” and in regard to
“‘vision,” and both are now becoming technically and economically feasi-
ble. A Mitsubishi robot, for example, “knows” when it has reached the
correct object ona work-bench. A Hitachi robot is so touch-sensitive that
it can insert a piston into a cylinder with a clearance of 20 y in three
seconds.'® Selective choice and evaluation of parts will be coming soon.
Still in the future is a “‘thinking” robot that when shown what to do will
determine the most efficient way to do it.!” -

The impact of robotization on the workforce is only gradually becom-
ing apparent, but it clearly results in unemployment at least indirectly.
General Electric, already a user and intending to become a producer of
robots, will have a significant effect on both its own and others’ payrolls.
So far, GE has limited its workforce reduction to attrition. '® But it plans
to robotize as many as half of its 30000 assembly-line jobs to achieve
6%/year improvement in productivity. GE’s U.S. competitor, Westing-
house, has established a Robotics Division and given it a mandate to
robotize “any and all manufacturing areas.”” The PUMA (programm-
able universal machine for assembly), a 520000 robot arm developed by
General Motors and Unimation, is expected to displace half of GM’s
assembly line workers by 1990.%° Robogate, an assembly line robot de-
veloped and installed by Fiat, has not yet displaced many workers. But
once sensory robots are installed the Italian manufacturer could, it is esti-
mated, cut manpower 90% before 1990.%

In Japan, MITI, the quasi-governmental research arm of Japanese in-
dustry, is investing $140 mitlion over a seven-year period to achieve com-
pletely robotized assembly of a product, such as an automobile, the de-
sign of which could be changed simply by changing the system’s software.
Hitachi hopes to have smart robots doing 60% of its assembly work by
1985.%* This company has already opened a $60 million prototype of a
flexible manufacturing complex (FMC) that involves five fully automatic
manufacturing operations, all interconnected and controlled by a hierar-
chy of computers, with humans on hand only as safety overseers of lasers
used for treating and machining. It is expected that 20% of Japan’s total
factory output will be FMC’d by 1985.?°> Meanwhile, Fujitsu Fanuc Ltd.
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has opened a $38 million plant to produce other robots and computerized
tools automatically, using robots, numerically controlled machine tools,
and only one shift of 100 human workers to assemble robot-made parts.

If these developments in particular industries are expanded into
larger-scale projections, the likely impact on the blue collar workforce
takes on alarming proportions. According to one projection, in the last
decade of this century robots will be producing half of all manufactured
goods; and, as a result, up to one-quarter of the factory workforce may be
dislodged.** Another estimate has it that increased use of robots and
other electronic devices in U.S. industry will lead to a 30% decrease in
use of workers, commonly by introducing an unmanned third shift: what
the Germans call “die Geisterschicht.”* According to yet another
techno-seer, ‘‘smart robots could displace 65% or more of today’s fac-
tory work foree.”?°

In the face of this rather sudden transformation of the means of pro-
duction, even sushin koyo, the vaunted job security system of Japanese
tactory workers, has become vulnerable. The manufacturing workforce
in Japan dropped from 14.4 million in 1973 to 13.7 million in 1980. The
conclusion of a government study that the impact of microelectronics on
employment would not be serious was heavily criticized, and the hereto-
fore acquiescent unions have begun to worry.?” One result: the Federa-
tion of Japan Automobile Workers’ Unions has entered into an agree-
ment with Nissan that protects the jobs of those presently employed
against lay-off or downgrading due to the introduction of robots and
mic1'ir‘32f;~lectronic:s.28 But the government is doing little to create new
jobs.

Nor is the problem of displacement limited to developed countries.
Computer-controlled assembly in the United States and Japan is now
competitive with labor-intensive and increasingly expensive production
elsewhere (“outsourceing”™), and thus it is now less advantageous for
electronics manufacturers to depend upon developing Asian countries
for low-level assembly operations.**

In a word, knowledgeable observers of the robot industry debate not
the threat of workers displacement but only its magnitude. There is,
however, yet another dimension to the displacement which amounts to a
reversal of the thesis that the whole is greater than the sum of its parts. At
issue here is the diminution if not outright demise of unions organized
historically to protect workers in their jobs. The United Auto Workers
expects to lose 200 000 of its 1 million members between 1978 and 1990.
The International Association of Machinists (IAM) and the Internation-
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al Brotherhood of Electrical Workers (IBEW) will also be hard hit. But
microelectronics will eliminate white collar jobs as well. Employment in
the U.S. postal service has declined from 70 000 in 1970 to 667 000 in
1981.*' And as the great giant AT&T moved toward its 1983 break-up
into a long-distance service and five regional companies, the Com-
munications Workers of America (CWA) focused its concern in bargain-
ing a contract on the issue of job security.

What was of concern to employees of AT&T has been of no less con-
cern to government leaders in Western Europe. The so-called Nora Re-
port, submitted to the President of France Giscard d’Estaing in 1978, is
especially pessimistic. According to Nora, the revolutionary telecom-
munications system about to be introduced by IBM and its American
partners (Comsat and Aetna) is likely to undermine any claim to
sovereignty on the part of a smail nation state such as France.?2 Nora’s
warning that small nation states must accordingly develop a collective
policy in their own defense has in fact been translated into an agreement
between IBM and the EEC countries to standardize many of its compu-
ter components. 1t is unlikely, however, that contracts and agreements
such as these can prevent the technological unemployment that will im-
pact, proportionally. no less heavily on middle- and even upper-level
management rendered superfluous by the departure of those whom they
have been managing.

If technological unemployment does occur in the years ahead more or
less as here portrayed, it will so happen not because there are no alterna-
tives but because robots and other microelectronic devices are already
perceived as cost effective in the long run and hence a necessary condi-
tion for staying competitive in the industries affected.®® At least one wri-
ter would add, however, that it is only by eliminating humans that mi-
croelectronic automation can be cost effective, because the greatest ex-
pense in incurred in trying to accommodate man in the loop. Says
Lawrence B. Evans, an MIT chemical engineer:

The cost of complex electronic circuitry continues to decrease exponentially {by a factor of
about 1/2 each year) due to large-scale integration (LSI) semiconductor technology. . . .
The real cost of a system is in the hardware for communication between man and that sys-
tem (displays, keys. typewriters) and this cost is a function of the way the system is pack-
aged. Thus. automation functions and data processing become economic if they can be
done blindly, without the need for human communicarion.™

Estimates vary as to just how much less expensive it may be to use
robots rather than humans; but that there will be significant savings is
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widely assumed. As one writer puts it, a Japanese robot in automotive
production can do at $5.50/hr what a UAW worker does for $18.10/hr
(wages and fringes).*® An estimate of this sort is typically based on acom-
parison between costs incurred from labor and costs of procuring and
maintaining a robot. Robot providers claim that robot costs will be re-
couped within a three-year payback period from savings in labor alone.
Of course, assumptions with regard to the cost of money, the cost of in-
stallation, and the cost of power and maintenance of a robot need to be
adjusted up rather significantly in the present economy. But the initial
cost of producing the robot may well drop from $50000 in 1980 to just
$10:000; in 1990. So recent estimates are probably at least in the correct
order of magnitude. However, cost considerations have on occasion
given way to a desire for product quality improvement, e.g., in produc-
tion of Chrysler’s K-car at the Newark, Delaware, plant and of GM’s
Fleetwood in Detroit, where $8.5 million of robots save only $120 000/
yr. In such instances, of course, a more affluent market is targeted, and
cost is expected to be recouped through sales.>

What is more noteworthy about these cost-savings calculations from a
societal point of view is that only internal costs are being taken into
account, not the externai costs, direct and indirect, that spill over onto
society in the wake of technological upheaval.

In some important respects, Western European countries are far
ahead of the United States with programs in place to smooth the transi-
tions made necessary by industrial transformation. To be sure, there
have been some enlightened steps forward in various places in America.
But as a general rule neither the private nor the public sector seems really
prepared to deal with the technological unemployment that is already
becoming endemic in Western societies. :

That workers should lose their jobs is, of course, nothing new. Noris it
unprecedented that the installation of a new technology is the immediate
cause of losing one’s job. It is not even new that technology should im-
pact so heavily on one sector of the economy, since much the same sort of
transformation resulted from the mechanization of agriculture beginning
acentury ago. What is new is the wide range of specialized skills that the
new technology is rendering economically without value. But these skills
have served society well for many generations. They have been acquired
as a result, directly or indirectly, of socially supported priorities and
programs. It is, accordingly, only the unconscionable or perhaps amne-
stac society that would simply abandon the victims of its own devices.?’

European countries, at least in principle, have more lucrative unem-
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ployment benefits than is the case in North America. The percentage of
the labor force covered by such benefits is significantly higher in the
United States than in Europe, where smaller firms and agriculture tend to
be exempted from coverage. Nonetheless, there is substantial evidence
that European societies assume greater responsibility for workers displaced
by technology, especially but not only in Sweden and other Scandinavian
countries. 3 Job-securing new technology agreements, now fairly com-
mon in Europe, are not unknown to American unions, notably the UAW
andnow also the CWA; but Americans in general still have much to learn
in this regard.

What asociety chooses to do collectively, however, depends greatlyon
the theories it espouses as to what properly ought to be done and in what
manner. But theories about welfare given public support in the United
States do not extend to individuals the courtesies recently received bya
now resurgent Chrysler Corporation. Economists, resigned to the de-
mise of the balanced budget, debate whether there is such a thing as a
Phillips curve to account for unemployment and on occasion wonder if
perhaps technological revolution is a factor after all, as Kondratiev and
Schumpeter after him maintained early in this century.” Nor are econ-
omists alone in the at least tacit realization that the challenge we now face
surpassed the lore of their trade. As we contemplate the microelectronic
transformation of patterns of work, we find comparatively little in our
traditional values and institutions that will help us deal humanely with
the pervasive unemployment that it will engender. And this is especially
the case because of a belief attributed to the Judaeo-Christian tradition
that there is a conditional relationship between the means of subsistence
and work,

As noted in a wry Haitian proverb, “‘If work were a good thing, the rich
would have found a way of keeping it to themselves.” To the contrary, of
course, the rich are considered exempt, almost by definition, from the
requirement that one work in order to live. Others are often excused if

- they are in some way disabled, by virtue of age (either too young or too
old) or physical condition. In the absence, however, of some socially
acceptable excuse, one is led to believe that one’s value as a person is a
function of one’s utility as a worker. This utility, as Marx so well per-
ceived, is based primarily upon market conditions, but as mediated by
complex intervening structures due to social and political considerations.
In a socialist economy employment tends to be a given, even if absentee-
ism reduces the amount of work actually performed to a minimum. In a
capitalist system, the basic determinant of employment, even in an orga-
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- nized plant, is the needs of the employer, as defined, for the most part, by
the employer.

In Anglo-American law, the employer’s prerogative in this regard is
expressed in the time-honored doctrine of “employment at will,” that is
to say, that an employee has rights gua employee only so long as the em-
ployer sees fit to continue that relationship. The harsh reality of dismissal
may on occasion be obviated in a unionized work environment through a
grievance procedure the ostensible purpose of which is to assess the
propriety of the grounds for dismissal. But the grievance mechanism is
ordinarily activated only to determine whether one individual rather
than another ought to be employed at a particular job. If the employer
determines that there is not enough work to go around or enough money
to pay for the work, layoffs are taken to be inevitable, with only the terms
and conditions thereof subject to negotiation. Andif the employer, say, a
multinational corporation, determines that all the work done in a par-
ticular plant can be better (read: more cheaply) done elsewhere (via
“outsourceing”) or otherwise (via automation), then the entire local
workforce will be terminated.

This management right of “employment at will” is subject to modifica-
tions in several ways, notably either by agreement between the parties or
by governmental intervention. In some countries, such as Italy and
Sweden, mass terminations simply are not tolerated. In others, labor-
management agreements at various levels assure employees access to in-
formation relative to contemplated technology changes (“‘data agree-
ments”) and/or opportunity in one way or another to limit the effects on
personnel of such changes (“new technology agreements™). These NTAs
may involve any aspect of a new technology, from safety in its operation
to planning how it should be designed and/or under what circumstances it
should be implemented.

Unrions in many European countries have negotiated agreements with
employers at plant, industry or national level to limit the impact of new
technology on the present workforce, albeit not on any successors there-
of. A common concern commonly the subject of agreement is the health
risk associated with use of visual display units (VDUs). In Norway and
Sweden in particular, both statutes and negotiated agreements assure
workers a significant voice in determining how computer-based tech-
nologies are to be introduced. Especially important to these programs
are (1) the establishment of workers representation in the decision-mak-
ing process and (2) a program to develop computer literacy among the
rank and file with the cooperation of academics. Similar but less progres-
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sive developments have taken place in West Germany and in the United
Kingdom.

Building a checklist of issues published by the Trades Union Congress
(TCU)in 1979, British unions have negotiated over one hundred NTAs,
mainly at company level or below and mainly for the benefit of white
collar (clerical and managerial) workers. About half of the West German
workforce is now covered by collective agreements that give special pro-
tection in the event of rationalization, e.g., in chemicals, leather and
footwear, paper, textiles, metalworking, and especially (a recent focus of
controversy) printing. As a matter of fact, it was primarily due to the
initiative of the metalworkers’ union in West Germany (IG Metall) that
that nation’s watch-making industry was finally prodded out of its com-
placency to switch from mechanical to quartz technoiogy.*

By contrast, only a comparatively small segment of the workforce in
North America has been able to protect itself against obsolescence in the
face of microelectronics. Two exceptions, the blue-collar UAW and the
more white-collar CWA, have been noted above. And Canadian work-
ers, it should be mentioned, were among the first to recognize and
attempt to deal with microelectronically created unemployment. That
U.S. labor unions are comparatively lethargic in the face of microelectro-
nics is ironic, since it is they who were most upset about the (premature)
threat of automation in the 1960’s. What unions are seeking to achieve
collectively in Europe, individuals have been achieving in the United
States through litigation. In coutrts in various jurisdictions managerial
personnel who have ost their jobs are convincing (similarly situated?)
Juries that they have endured “unfair dismissal” or “abusive discharge.”
These verdicts have resulted in damage awards typically in the $200-
300000 range; but they have gone as high as $4 million. The complaints
assert breach of express or implied contract (in the employee handbook),
breach of implied covenant of good faith and fair dealing, and/or public
policy (e.g., in the case of a “whistle blower”).*!

If such recognition of employee rights in the United States should ever
be extended beyond the management level to the workforce as a whole,
then public policy with regard to unemployment will have achieved
something like equilibrium across both oceans. And, as a matter of fact,
the agreement entered into between AT&T and the Communications
Workers of America contains most, if not all, of the kinds of rights with
regard to new technology which Europeans have been demanding for
over a decade.

Asnoted above, however, these NTAs protect at best only the present
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workforce of a company or industry. They do nothing directly for job-
seekers in the future who, in many instances, will find employment only,
if at all, in kinds of jobs that have not yet even been created. Whether
there will ever be enough new jobs to go around or whether working will

remain a condition for subsistence are questions still impossible to

answer. But in spite of the social inertia attributable to and instilled by
the traditional work ethic, the time has come to develop ways to distri-
bute wealth more equitably, e.g., by means of a negative income tax.
And this in turn suggests a need for the concerns of social philosophy to
be brought to bear upon our philosophy of technology. For, what the
Germans call “humanization of the workplace™ cannot advance without
some consensus about ethical priorities and how these ought to applyto a
society being transformed by microelectromics. These priorities, in turn,
might well be generated from the old but never more appropriate maxim:
TO EACH ACCORDING TONEED; FROM EACH ACCORDING
TO ABILITY. :
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