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Chapter 10

Policy Issues and Options

Introduction

The central policy question that emerges
from OTA’S computerized manufacturing auto-
mation assessment is, “Should there be a na-
tional strategy for the development and use of
programmable automation (PA)?” Although
such a strategy could take many forms, the
fact that the opportunities and problems
posed by programmable automation are inter-
connected makes it appropriate to consider a
policy strategy combining actions in several
areas. PA may well become an important fac-
tor in national productivity growth and im-
provement in economic performance, but the
spread of this technology can aggravate ex-
isting social and economic problems as well as
create new ones for individual regions and for
the Nation as a whole. While the potential for
PA to benefit industry and the economy coun-
teracts arguments for slowing its spread, the
risks inherent in rapid diffusion raise ques-
tions about whether, and how, the spread of
PA should be accelerated. Among the prin-
cipal motivations for policy are:

The immaturity of PA technology and
limited experience with its application.
Although current technology is applicable
in many situations, further development
and applications experience are needed
before its potential for improving produc-
tivity, work environment, and product
quality can be fully realized.
The competitive environment in which
PA development and use are taking place.
Governments in countries that are or may
become U.S. trading partners are encour-
aging the development and use of PA
abroad, while markets for many goods
and services, including PA equipment and
systems, are becoming increasingly inter-
national. Both situations militate against
complacency.

●

●

●

The risk of growth in unemployment. In
the absence of growth in production lev-
els, PA maybe associated with unemploy-
ment, especially in the East North Cen-
tral, Middle Atlantic, and other areas
where PA use is expected to be heavy, and
where local economies are vulnerable to
import competition and other economic
factors.
The risk of adverse effects on the psycho-
logical aspects of the work environment.
These effects, arising from the combined
influences of new technology and job de-
sign, may not only diminish productivity
gains from PA, but may constitute new
health problems. Collective bargaining
will allow only a fraction of the labor force
to resolve these problems on their own.
Because PA and structural changes in the
economy will limit the number and range
of manufacturing jobs available, many
workers will become less able to move out
of disagreeable situations.
The ramifications for education, training,
and retraining at all levels. The appropri-
ateness of the mix of skills within the la-
bor force governs both the rate at which
PA can be developed and used, and the
extent of adjustment (through retraining
or relocation) that maybe necessary given
changing skill requirements. The chal-
lenges posed by PA and other new tech-
nologies come at a time when the capaci-
ties and resources of the instructional
system are particularly strained.

As the above list indicates, there are factors
that motivate policy promoting PA (techno-
logical immaturity and international com-
petition) and factors that militate against
accelerating PA adoption or that support com-
plementary policy in other areas (the risks of

367



368 ● Computerized Manufacturing Automation: Employment, Education, and the Workplace
. — — ——— ——

worsening unemployment and work environ-
ments and the need to assure appropriate
instructional capacities). Furthermore, con-
cerns raised by PA are also aspects of larger
policy problems. Competitiveness and unem-
ployment, for example, reflect many circum-
stances, not just use of new technology. As-
suaging these concerns, in particular, requires
a healthy economy—something that PA can
influence but not guarantee.

The remaining portions of this chapter will
identify key groups of people with an interest
in the use and impacts of PA and define ex-
isting and potential Federal roles. The chapter
next adresses overall strategy for policy re-
garding PA. Then, current programs in the
areas of technology development and use,
work environment, employment, and educa-
tion and training are outlined, and options for
new policy are presented. The final four sec-
tions illustrate the types of policy that have
emerged from more or less independent policy-
making in each area, and they relate to exist-
ing legislation those options that could be
combined into integrated strategies.

Stakeholders

Not surprisingly, the broad set of issues sur-
rounding the spread of PA has aroused con-
cern among a diverse group of stakeholders.
Solving the problems associated with PA and
realizing its potential benefits to the Nation
will involve balancing the interests of the vari-
ous players. Six principal groups are con-
cerned about the shape of policy relating to
programmable automation.

First, there are the developers and producers
of PA, including the research community in
both the public and private sectors and the
manufacturers and vendors of PA equipment
and systems. Engineers, computer scientists,
and others in industry, academia, research in-
stitutions, and government are involved in de
veloping, refining, and applying PA. As a
group, they are concerned principally with the
technical performance attributes of PA tech-
nologies; they tend to treat effects on the use
of labor or the work environment as conse-

quences rather than initial considerations. PA
developers and producers are interested in the
adequacy of funding and facilities for their
work. They are also interested in the sources
of funding and goals of R&D. PA manufactur-
ers and vendors seek business climates that
support the sale and effective use of PA.

Second, there are the purchasers and users
of PA. Managers of manufacturing firms
make decisions about research activity and the
nature and type of equipment used in produc-
tion. Concern with their ability to compete
with other companies, especially foreign firms,
translates into concerns for production effi-
ciency, costs for labor and capital, product de
sign, production processes, whether to make
or buy components, and where to locate pro-
duction. They consider a broad range of hu-
man resource issues, from job descriptions,
hiring, promotion, and layoffs; to the scope
and quality of education and training in local
communities and the extent of training their
firms offer; to labor-management relations and
the scope of managerial control. As a group,
they resist (and protest) Government interven-
tion in production and personnel areas, while
they call for better business climates.

Third, there are the current and future
members of the labor force. These individuals
care about whether they can get and keep jobs,
and what kinds of jobs are open to them—by
occupation and industry, by compensation
level, and by degree of job security. They also
care about the work environment implications
of PA utilization, the type and location of PA
applications, and trends in job design. And,
they care about the amount, cost, quality, and
sources of education and training available.
Some labor force concerns are articulated by
labor organizations (including unions), which
are concerned in part with the potential for
new technology to diminish their membership
by reducing job opportunities in manufactur-
ing or shifting them away from unionized in-
dustries. Unions have already begun to ad-
dress various workplace concerns through
collective bargaining and other activities.
However, only about a fifth of the labor force
currently can influence job design, job secu-



Ch. 10—Policy Issues and Options ● 369
—

rity, and training through collective bargain-
ing. Hence, much of the current and future la-
bor force lacks focused representation of their
concerns, and this group may be the least well
represented in private or public debates over
PA and relevant policy.

Fourth, there are communities and state
and local governments. These groups are par-
ticularly concerned about economic devel-
opment and maintaining their employment
bases. Because some communities depend on
manufacturing for employment, and because
they administer and fund education and train-
ing activities at least at lower levels, commu-
nities care about the rate and extent of PA
production and use, along with associated
changes in skill requirements, job mix, and in-
struction~ needs. Even though individual
companies may adjust their work forces with-
out layoffs (through attrition), decreases in
company hiring may cause or aggravate em-
ployment and business problems for the local
economy. Declines in employment and busi-
ness levels may in turn give rise to a variety
of problems for communities that range from
increased health disorders to diminished tax
revenues.

Fifth, there are educators and trainers. Peo-
ple who teach children and adolescents base
curricula in part on expectations about em-
ployment opportunities and job design. Peo-
ple who teach adults also care about changes
in skill requirements and industry hiring pat-
terns; their planning and activities are espe-
cially sensitive to the rate of change, because
the number of adult students is more subject
to change than the number of younger stu-
dents. Educators and trainers of all types are
concerned about the funding, equipment, and
facilities available to them. Currently, their
concerns are likely to be heightened by the bar-
rage of potentially confecting demands and
criticisms from numerous sources.

Sixth and f inally,  there is  the Federal
Government. Existing Federal programs sug-
gest that the Government has broad interests
in the development and use of PA. On the
military side, the Government is concerned

with the implications of PA development and
use for national security and for reducing costs
for defense products. On the civilian side, the
Government has several concerns: It is con-
cerned about levels of productivity, industrial
well-being, and economic growth, which influ-
ence the standard of living of U.S. citizens; it
is concerned about employment levels, which
influence the income distribution, tax reve-
nues, and expenditures for aid to individuals
and regions; and it is concerned about equity
issues, from occupational safety and health to
the balance of power between labor and mana-
gement. The Federal Government thus rep-
resents the interests of the Nation as a whole.

The Reasons for a Federal Role

Existing Federal programs reveal ample
precedent for Federal involvement in the de-
velopment and use of PA. In particular (and
as described in more detail below), the U.S.
Government already has a major role in fund-
ing PA research and development, and it of-
fers tax incentives for capital investment that
may motivate adoption of PA and other equip-
ment. Moreover, it is involved in study and
regulation of occupational safety and health
impacts generally; it measures employment
trends and relates them in limited degree to
technological and economic developments; and
it funds and shapes education, training, and
retraining activities.

Both the nature of existing programs, and
the fact that some of the benefits and costs
of PA will accrue to the Nation as a whole, also
suggest that the Federal Government has a
stake in the diffusion of PA. The level of activ-
ity in PA production, for example, is a national
issue. There is a limit to the amount of PA pro-
duction the U.S. economy will support (even
with low levels of imports and substantial ex-
ports). While policy at the State level foster-
ing “high-tech” industrial activity may in-
volve competition for a limited number of
facilities, only Federal policy can affect the
level of PA production nationwide. Also, in-
ternational technological leadership, and its
implications for national security, is a Federal
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concern; at issue are goals and conditions that
transcend the interests and resources of in-
dividual companies, researchers, employees,
and States.

Furthermore, there are equity issues which
the Federal Government is best suited to ad-
dress. First, adjustment assistance-whether
in the form of extended unemployment com-
pensation payments and other types of income
maintenance, retraining, or relocation assist-
ance-has long been a Federal responsibilit y.
If PA or other influences, such as rising im-
port levels, have adverse employment effects,
the Federal Government will eventually pay
to take care of individuals unable on their own
to adjust to changing job opportunities. Sec-
ond, work environment impacts seem to be
social costs, like pollution, which market activ-
ity on its own  not control.* The labor
market may be particularly ill-suited to han-
dle both employment and work environment
problems arising from PA in coming years for
several reasons. In particular, the relatively
slow rates of net job-growth that economists
expect will reduce the numbers of choices
available to jobseekers. Also, fear of dis-— . —

According to Ruth Ruttenberg, former OSHA ecnomist,
“Occupational safety and health has become a public policy
issue precisely because the economic system has failed to
achieve an adequate solution  the problem of workplace haz-
ards. ” “Regulation and the Economist,”The New York ‘Times,
NOV. 20, 1983.

**while the economy will experience post-recessionary job
growth, strong import competition a high Federal deficit, slow
population growth, and other factors are expected to constrain

placement and limited union representation
will diminish opportunities for workers to ne-
gotiate with management about working con-
ditions or to seek other employment if dissa-
tisfied. If industry does not move to alleviate
adverse effects on the work environment, the
Federal Government is in the best position to.
do SO.

Finally, only the Federal Government is in
a position to coordinate policy initiatives
across a broad range of areas. The problem of
coordination is not-trivial. Current-programs,
which lack formal coordination, implicitly fa-
vor some interests over others by virtue of the
allocation of funds and the breadth of partici-
pation in developing program objectives. Spe-
cifically, present programs (described in detail
below) appear to favor the interests of PA de
velopers-fid producers, and to a lesser extent,
the users and their employees. For example,
one Federal official involved with new-technol-
ogy programs remarked to an OTA staff mem-
ber, “I’m putting people out of work. Am I
supposed to worry-about that?” While pres-
ent policy allows programs to remain separate
and parochial, only the Federal Government
is empowered to ‘assure that programs de-
signed to address one area of national interest
do not conflict with other national interests.

economic growth. See, for example: Alfred L. Malabre, Jr.,
“Some Economists Fear Room for Expansion is Less Than It
Appears;” and Alan Murray, “Growing U.S. Trade Gap is
Linked to Slowdown in Economic Growth. ” Both in The Wall
Street Journal, Feb. 17, 1984.

The Challenge of New Policy

The diversity of issues and interested par-
ties surrounding policy related to program-
mable automation suggests that Congress
consider action in a variety of areas. However,
in developing new policy, it is important to
consider the context for actions in different
arenas.

OTA’S analysis suggests that the area where
PA itself may motivate the greatest departure
from past Federal policy is work environment.
Because PA will eventually affect the work en-
vironment of most manufacturing personnel,
especially in metalworking industries, and
because it poses new problems pertaining to
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the psychological aspects of the work environ-
ment, the technology raises questions about
the adequacy of existing mechanisms for stud-
ying, monitoring, and regulating conditions in
the work environment. While this report only
considers effects on the manufacturing work
environment, the growing use of computer
technologies across the economy may triggel
similar concerns in other sectors.

By contrast, while OTA’S analysis suggests
new directions for Federal policy in employment
and training it it suggest that PA-motivatd
initiatives be related to broader forces for
change in those areas. In the area of education,
training, and retraining OTA found that only
some of the ramifications of PA could be iso-
lated from the effects of increased use of new
information and communication technologies
generally across the economy. New technolo-
gies will affect goals for instruction at all
levels, raising fundamental questions about
educational objectives and the structure of the
educational system. At the same time, shifts
in the employment capacities of different in-
dustries (not necessarily due to new tech-
nology) may pose problems of obsolescent
skills for specific occupational groups or local
labor forces. These individuals, concentrated
among production occupations, have special
instructional needs largely unmet by the in-
structional system. Meanwhile, to minimize
the risk of skills obsolescence in the future, it
may be necessary to make fundamental changes
in educational curricula and institutions,
changes that better prepare individuals for la-
bor market contingencies.

In considering employment policy, the prin-
cipal problem associated with PA is how to
minimize unemployment due to labor-saving
technology and cope with employment adjust-
ment without going so far as to postpone eco-
nomic change and bring on problems far worse
than might otherwise have occurred. Unfor-
tunately, this cannot easily be achieved by
shifting people from jobs among PA users to
jobs among PA producers. PA producer jobs
will continue to be fewer and much more

“white collar” than typical manufacturing
jobs have been. Moreover, because unemploy-
ment cannot generally be attributed to specific
technologies, the “PA employment problem”
is really the broader employment problem
faced by the country as many factors, includ-
ing growing import competition, are altering
the employment potentials of different in-
dustries.

OTA’S analysis also suggests that issues per-
taining to PA development and use reflect broad
policy concerns for technology development and
transfer. PA provides tools for improving man-
ufacturing processes and competitive strate-
gies, but thorough evaluation of manufactur-
ing processes, organization, and management,
as well as more attention to competitive con-
duct (including product designs, pricing, and
responsiveness to consumers), are necessary
if companies are to make the most effective
choice and use of any technology. There are
many aspects of PA that require further de-
velopment, but OTA found little evidence of
critical research areas left unexplored, or that
manufacturers were hindered from adopting
PA because of insufficient technological devel-
opment. Of greater immediate concern is the
application of the technology. Timing is an im-
portant consideration for PA adoption because
productivity improvement and other benefits
of more efficient equipment and systems tend
to lag their installation.

Federal Policy Strategies

The orchestration of policy initiatives in dif-
ferent areas may be considered a policy strat-
egy. If the Federal Government chooses to co-
ordinate activities in the areas of technology
development and use, employment, work envi-
ronment, and instruction, it can pursue one of
four basic strategies: 1) laissez-faire, or a con-
tinuation of current activities; 2) technol-
ogy-oriented, or emphasis on PA development
and application; 3) human resource-oriented,
or upfront attention to education and train-
ing, work environment, and job creation; or 4)
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both technology- and human resource-ori-
ented. In each case, adjustment assistance
may be required some time after the adoption
of PA, though to varying degrees.*

The outcomes of Federal action can be eval-
uated accordirg to likely effects on industrial
output, employment, work environment, and
change in adjustment assistance programs.
The principal uncertainties that cloud projec-
tions of change are: 1) the rate of advance of
the technology, i.e., the likelihood that the
state of the art will advance far beyond what
is currently expected during this decade; and
2) the relative success of efforts abroad to
develop or apply PA and to increase sales
penetration in domestic and foreign markets.
Another major uncertainty is economic growth.
A stagnant economy creates numerous prob-
lems which are best addressed directly, rather
than through “PA policy, ” although initia-
tives discussed in this chapter may support
a healthy economy. Federal action can in-
fluence all of these uncertainties.

The success of other countries in competing
with U.S. firms (whether due to PA or not) can
be a principal cause of lower industrial output
and employment for the country. A strategy
with at least some orientation to new technol-
ogy development and use can reduce that risk,
because it can contribute to improvements in
productivity and competitiveness. However,
a strategy that is strictly technology-oriented
will probably increase the incidence of labor
market problems associated with shifting em-
ployment demands, aggravating needs for re-
training and other adjustment services. Even
if greater use of PA were to make U.S. firms
decisively more competitive, some firms may
never hire to prior levels; some areas may

*The need for adjustment assistance is Ongoing it will never
disappear totally in a dynamic economy, where economic and
technological change continually create dislocations. That need
normally varies in level, by geographic region, and over time.

depend primarily on such firms; and some
individuals may have difficulty adapting to
changing skill demands. Also, a strictly tech-
nologyaiented strategy is likely to aggravate
potential work environment problems. In sum,
a strictly technology-oriented strategy would
entail upfront costs for technology develop-
ment and use, but it would also entail other,
postponed costs such as increased adjustment
assistance spending.

A human resource-oriented strategy would
involve investments in evaluating skill require
ments; tailoring education, training. and re-
training activities; and assisting in the match-
ing of people with jobs. Ideally, it should avoid
growth in adjustment assistance spending due
to extended unemployment that might occur
in the wake of PA, and it may even diminish
such spending. Human resource development
does not preclude and may well facilitate the
use of PA and otherwise improve productivity.
However, its effects on industrial output levels
may not be as measurable as the effects of
technology-oriented policy. Although human
resource and technology initiatives may com-
plement each other in influencing output and
employment, explicit human resource efforts
may be needed to address work environment
concerns, regardless of whether initiatives are
taken to accelerate PA application.

A combined technology- and human re-
source-oriented strategy could draw on the
complementarily of equipment and humans in
production, assuring technology development
without compromising work environment con-
cerns. Also, it lends itself to long-term job
creation initiatives. Thus, a combined technol-
ogy- and human resource-oriented strategy
could assure that human impacts are explicitly
considered in the processes of PA development
and use. While this type of strategy is the
most comprehensive and balanced, it may be
the most difficult to design and implement
because it explicitly affects the broadest range
of interests.
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Existing Federal Policy and Options for New Initiatives

The remaining portions of this chapter out-
line existing Federal policy in the areas of tech-
nology development and use, employment,
work environment, and education and train-
ing. Each discussion of existing programs is
followed by a set of options for possible poli-
cymaking in each area. These options could be
combined to develop one of the strategies
outlined above.

Existing Federal Policy for
Technology Development and Use

Federal policy toward manufacturing tech-
nology for new products or production proc-
esses is piecemeal at best. Relevant programs
principally address research and development,
although both macroeconomic policies and
more specific programs, such as tax credits,
may indirectly stimulate technology change
in manufacturing by encouraging capital in-
vestment. Only in the area of defense procure
ment does the Federal Government actively
coordinate product and process technology
development and application.*

As described in detail in chapter 8, Federal
involvement in PA research and development
comprises the efforts of four primary govern-
ment agencies with distinctly different man-
dates. The work of the Department of Defense
(DOD) and the National Aeronautics and
Space Administration is heavily mission-
oriented, although it may have significant
spinoffs for the commercial sector. However,
by and large the commercial markets for new
manufacturing technologies tend to trail the
Government (principally military) markets.
The National Science Foundation (NSF) funds
work of a more generic nature, and the Na-
tional Bureau of Standards (NBS) performs
significant generic work in its own labora-
tories. NBS performs research in many areas

*Note that defense procurement technology programs de-
scribed in ch. 8 are also complemented by the provisions of the
Buy America Act of 1933, which stimulates domestic produc-
tion by promoting procurement of domestically made goods by
the Government.

relevant to PA, including standardization in
languages and in interfaces between com-
puterized tools. In addition, NBS’ Automated
Manufacturing Research Facility, being con-
structed with DOD funding assistance, is one
of the few full-scale test beds for computer-in-
tegrated manufacturing concepts.

The Federal Government is also involved in
standard-setting. Standards in the United
States are generally developed on a voluntary
basis by vendors and consumers of specific
products. The U.S. system of voluntary com-
pliance with these standards contrasts with
the government-enforced standards of many
other countries. The role of the Federal
Government, through NBS, is largely to follow
and facilitate standards efforts, and in some
cases perform supporting research.

Recent Legislative Proposals

Legislation has been proposed during the
first session of the 98th Congress to provide
direct support to the manufacturing sector in
the United States. Many of these proposals
include mechanisms for promoting greater
cooperation between business, labor, and
government for achieving national economic
goals; a common theme is creation of a new
institution. Such proposals include:

●

●

●

The establishment of some type of Na-
tional Technology Foundation or Board
that would be charged with determining
priorities for industrial development in
the United States. It would assess the
competitive capabilities of U.S. industries
in order to direct national resources into
those areas which would improve U.S. in-
dustrial performance.
Some type of National Development
Bank to finance the long-term develop-
ment of targeted industries.
The formation of a National Robot and
Automated Manufacturing Leasing Cor-
poration, which would facilitate the leas-
ing of PA equipment.



374 . Computerized Manufacturing Automation: Employment, Education, and the Workplace

. A National Center for Industrial Technol-
ogy, promoting dissemination of manu-
facturing technology information.

● Special tax incentives for purchases of
automated equipment.

Options for Technology Development
and Diffusion Policy

Research and Development

Drawing on the existing set of institutions,
Congress could act to increase PA R&D by in-
fluencing both the overall level of funding and
the distribution of funding to various agencies
and research topics. R&D contributes to the
scope and level of technology available to the
private and public sectors, and it contributes
to the position of the country as a technologi-
cal leader.

However, the degree of technological leader-
ship to which we have become accustomed in
the post-war era may not be sustainable. As
one analyst notes:

Thus, our present situation is that in many
fields, America’s earlier lonely eminence at
numerous technological frontiers has given
way to a world in which other industrial na-
tions have attained positions close to, or at,
these same frontiers. In many ways all this
should be cause for rejoicing We are no longer
living in the readily-identifiable aftermath of
the most destructive war in history. Although
we are, perhaps understandably, preoccupied
with the more purely competitive aspects of
the situation, we need to be reminded that
companionship at the technological frontier
offers some considerable benefits as well as
costs. *

Congress could act to maximize technolog-
ical leadership in part by influencing both the
overall level of Federal R&D funding and the
distribution of funding to various agencies and
research topics. The current environment for
automation R&D is relatively healthy. How-

*N.  Rosenberg, Stanford University, “U.S. Technological
Leadership and Foreign Competition, ‘De te fabula narrator’?”
November 1981, mimeo, National Academy of Sciences.

ever funding for more long-term, generic re-
search in nonmilitary application areas is rel-
atively thin. Congress may wish to raise
funding specifically for generic research, pri-
marily through the National Science Founda-
tion and National Bureau of Standards. Sev-
eral of the measures currently under
consideration in Congress which increase Fed-
eral funding for engineering research, overall
or for automation in particular, could serve as
a vehicle for such an increase in nonmilitary
PA research. The advantage of such a measure
is that it could fill a gap in generic engineer-
ing research which has usually been too ap-
plied for major NSF funding and too basic for
substantial industry attention. On the other
hand, some would argue that such manufac-
turing-related R&D is the responsibility of in-
dustry.

Congress may also wish to increase the fund-
ing of specific areas of R&D, such as stand-
ards and human factors, which could facilitate
the application of PA technologies. While a de
tailed assessment of funding allocations
among the various topics of R&D is not within
the scope of this OTA report, other studies
have begun to address this issue.;

Standards

Standards are a means of increasing the ease
of use of the technologies and encouraging
their application. The principal disadvantage
of standards proliferation is the risk that more
rapid adoption of standards may provide
short-term benefits for users but hinder future
technological innovations which could be in-
consistent with the standards. However, it is
often the case that the products of a dominant
vendor become de facto standards in the mar-
ket. An increased Federal role may lead to a
more reasoned choice of standard. Congress
could stimulate standard-setting activities in

‘See, for example: Research Agenda for Increasing the Use
of Computers in Design and Manufacturing, Panel on Com-
puters in Design and Manufacturing, Manufacturing Studies
Board, National Academy of Engineering, October, 1983; “Rec-
ommendations for CAD/CAM Research Directions in the U.S., ”
Richard F. Riesenfeld, Department of Computer Science,
University of Utah, prepared for the National Science Founda-
tion, July 23, 1982.
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the Federal Government by increasing or re-
structuring the funding of NBS, the agency
which administers Federal standards efforts.

Congress might also consider legislation
which would clarify the legal position of stand-
ards-making groups. Currently, groups which
help coordinate and oversee the intricate proc-
ess of developing standards, such as profes-
sional and trade associations, can be held
responsible for antitrust violations which spe
cific standards may pose. A recent Supreme
Court decision finding against a professional
association appears to have significantly
cooled private sector standards-making ef-
forts, and it has helped make the process more
tinwconsuming than usual.2 While it is impor-
tant that standards be devised so as to mini-
mize potential anticompetitive effects, it may
be possible to clarify the laws to reduce the
amount of time involved in establishing stand-
ards.

In addition, Congress could consider pro-
viding a more active role for the Federal Gov-
ernment in standards development. Congress
could direct NBS to increase its current efforts
to facilitate, coordinate, and otherwise pro-
mote standard-setting efforts. A potential
disadvantage of this option is that it would
increase the Federal role in PA markets.

Diffusion

The appropriate rate for adoption of PA
within and between industries is a subject of
contention. It depends on the rates of adop-
tion among U.S. trading partners, the extent
of delay between invention and adoption of
new technology, and the ability of the labor
force and industries to adjust. In the past,
adoption of individual PA technologies was
slow, while it now appears to be accelerating.
Thus, there is great danger in extrapolating
from past conditions. In this context, there is
probably a degree to which PA adoption can
be facilitated without incurring excess costs.
Beyond some indefinite point, however, en-
couragement of the use of PA may lead to ill-

‘Amen”can Society of Mecharu”cal  Engineers, Inc. v. Hydro-
level Corp., 456 U.S. 556, reh ‘g denied, 102 S. Ct. 3502 (1982).

considered applications and excessive prob-
lems for employees and communities.

Congress could facilitate the adoption of PA
by removing some of the barriers to applica-
tion that have been cited by industry analysts
and spokesmen. At the most general level,
these barriers are the problems that industries
traditionally cite as a hindrance to doing busi-
ness, such as high interest rates and (high)
taxes. Of course, such steps are not easy to
take, and they may have side effects, including
the creation of problems elsewhere due to the
short-run loss of tax revenues. *

More specifically, Congress could consider
legislation that would help to make relevant
information available to businesses and com-
munities. In particular, information about the
nature of PA technologies and how their costs
and benefits differ from those of other equip-
ment would be particularly useful. Traditional
modes of financial analysis are more suited to
conventional equipment than to PA, and in
consequence some firms have had difficulty
justifying investments in PA.** Moreover,
while trade and professional associations and
journals do provide such information, that in-
formation tends to be incomplete. Congress
could either empower a Federal agency such
as the Department of Commerce to increase
its efforts to collect and disseminate such in-
formation (e.g., through the National Techni-
cal Information Service (NTIS)), ardor foster
cooperative arrangements between Federal
agencies and relevant trade and professional
associations. By complementing existing as-
sociation activities with R Federal role, Con-
gress could assure broader participation of

—
xove~~--~–onotic  ~ficy in recent years has M at improv-

ing the performance of the U.S. manufacturing sector. Such
policies have included increasing depreciation allowances for
business investment in plant and equipment. The Economic Re-
covery Tax Act of 1981 (ERTA) provided generous allowances
which were reduced somewhat in the Tax Equity and Fiscal
Responsibility Act of 1982 (TEFRA). Despite these tax incen-
tives, some analysts maintain that the large Federal deficit will
continue to sustain high costs for capital.

** Convention~ analyses often fail to capture changes in in-
direct costs, which tend to be invariant for alternative forms
of conventional equipment. PA equipment may not only affect
direct labor costs, but indirect labor, materials, and other costs
as well.
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interested parties, including employees and
communities.

Also, Congress could consider sponsoring
demonstration programs, providing examples
of best practice in the areas of technology and
work environment. While PA installations in
several companies are already well-publicized
showcases, a Federal role would increase the
likelihood that work environment and employ-
ment issues are clearly addressed and linked
to the technology. On the other hand, the tech-
nology in any given installation can only rep-
resent the state of the art for a limited time
in the context of relatively rapid change in PA
costs, applications experience, and sophistica-
tion. Further, the investment and risk associ-
ated with a typical, retrofit installation of PA
is far less than that associated with, for ex-
ample, a synthetic fuels plant.3 Thus, a demon-
stration program for these technologies may
be less cost effective than for such technolo-
gies as synthetic fuels production. This gap
may narrow, however, for large-scale experi-
ments in computer-integrated manufacturing,
which are far more costly and risky than
“islands of automation. ”

Adoption of PA is only a partial solution to
problems faced by the manufacturing sector.
A longer term solution involves redressing the
historical inattention, both of industry and
government, to manufacturing processes, or-
ganization, and management. There is some
evidence that this is happening already in the
private sector, where international competi-
tion appears to have generated a new aware-
ness of U.S. weaknesses. To assure that this
awareness translates into effective actions,
Congress could direct funding and effort
toward the development of engineering curric-
ula in universities which combine manufactur-
ing, design, and human resource management
activities, as well as research in manufactur-
ing engineering topics.

‘See,  for example, llner~ l%m  Biological Processes (Wash-
ington, D. C.: U.S. Congress, Office of Technology Assessment,
OTA-E-124, July 1980). Synfuel  plants have been estimated to
cost in the $2 billion to $3 billion range, while highly automated
plants in discretemanufacturing metalworking industries tend
to cost under $1 billion. Levels of both technological and finan-
cial risk are very high for synfuel  plants.

Another approach with nearer term benefits
would be for Congress to foster the creation
of some form of “manufacturing institute, ”
perhaps building on the research centers al-
ready at NBS or at universities to provide a
focus for manufacturing technology, organizat-
ion, and management issues. Such an insti-
tute could serve as an information clearing-
house. The National Academy of Sciences, for
example, recently recommended establish-
ment of at least one joint DOD-U.S. machine
tool industry research center to improve flows
of information supporting defense technology
needs.4 Yet, many observers believe that the
need for improvement in technology transfer
is greater in the civilian than in the defense
sector. An institute could serve as a think tank
serving all industries, with rotating fellow-
ships bringing in people from throughout the
manufacturing sector. *

The advantages of a manufacturing insti-
tute would depend on its structure and man-
date. A potential disadvantage of an institute
would be that it could become just another
layer in a complex network of Federal and
private organizations. Also, the designation
of formal coordination requirements could
freeze the extensive networking that already
occurs informally. However, a Federal pres-
ence could assure broader participation in the
networking process.

Existing Federal Employment Policy
(Excluding Training)

The United States already has a variety of
Federal employment programs and legislation.
Most of the key pieces of legislation emerged
during the Depression era. Excluding educa-

4Manufacturing  Studies Board, Committee on the Machine
Tool Industry, The U.S. Machine Tool Industry  and the Dc+
fense  1ndustn”al  Base, National Academy Press, 1983-84.

*The Natio~ Science Foundation has proposed a new pr@
gram for 1985 to create five to ten centers for interdisciplinary
engineering reeearch.  While these centers are in some ways sim-
ilar to manufacturing “institutes,” the relatively modest level
of funding ($10 million for all five h ten centers), and the fact
that they will not necessarily address topics related to manu-
facturing, indicates that they will not be likely to substantially
change the historical U.S. inattention to manufacturing engi-
neering.
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tion and training programs, which are de-
scribed later in this chapter, existing Federal
employment policy covers four broad catego-
ries: 1) the development and distribution of
labor-market information, 2) income mainte-
nance for the unemployed, 3) labor standards,
and 4) job creation.

Most Federal employment programs are ori-
ented toward unemployment of relatively
short duration, generally what is referred to
as cyclical unemployment. Also, over the past
two decades, Federal employment policy has
come to focus on aiding disadvantaged groups
of people (defined as low-income, or chronically
un- or under-employed). Consequently, current
programs are not designed to accommodate
the more enduring unemployment that may
befall individuals and communities given wide
spread technological change, growing import
competition, and long-term shifts in consumer
buying patterns-unemployment generally re
ferred to as structural unemployment.

Compared to most European countries and
Japan, labor market policy in the United
States is reactive and uncoordinated, and it
is not linked to other, industry-oriented pro-
grams for structural adjustment in the na-
tional economy. Since several recent reports
by the Congressional Budget Office (CBO) and
the Congressional Research Service (CRS) ex-
amine Federal employment policy in detail,
this assessment will address key features and
refer the reader to other analyses for more
information.

Legislation

Major employment policy in general evolved
from the following pieces of legislation: The
Wagner Peyser Act of 1933 established a free,
public U.S. Employment Service (USES).
USES (now called the Job Service in some
States) comprises a StateFederal network of
job listing and placement services. Unlike its
foreign counterparts, however, USES does not
have legal monopoly on job referrals, power
to regulate competing private employment
agencies, or power to compel its use by em-
ployers (except for Federal contractors).

Because of these limitations, during the post-
World War II era, USES became an outlet for
relatively low-skilled, disadvantaged individu-
als. This occurred through the proliferation
of specialized, private employment agencies
which tended to serve relatively high-skilled
personnel; the combined burdens of budget
cuts and labor force growth; and the effects
of a policy shift in the late 1960’s which em-
phasized disadvantaged workers and which re
quired USES and Unemployment Insurance
(see below) officials to assist in the adminis-
tration of public assistance programs. Since
the 1960’s, employers and employees have as-
sociated USES with welfare programs. Private
employers consequently tend not to list open-
ings with USES, except for lower skill, high
turnover jobs. Thus, despite reforms and the
development of computerized job banks, the
USES has continued to play a marginal role
in the labor market. b

The Soaal Security Act of 1935 established
the Unemployment Insurance (UI) system. It
is a program administered by a Federal-State
network of agencies which now covers most
of the labor force. UI provides eligible persons
with funds that replace up to 50 to 70 percent
of their wages for 26 weeks. Associated ex-
tended benefits (EB) and Federal supplemen-
tal compensation (FSC) programs provide ad-
ditional money over longer periods of time.
Funds are generated by employer and employ-
ee contributions and disbursed through State
agencies, with emergency allocations awarded
on occasion by Congress. Labor-market an-
alysts generally consider these and other
payroll taxes incentives for employers to lay
off personnel if business declines; the availa-
bility of unemployment compensation, togeth-
er with the customary rehiring of laid-off
personnel as business conditions improve, is
generally considered to retard job-search ef-
forts among the unemployed. However, the
U.S. program has significantly lower wage-re-

5The role of the USES and contrasts with its counterparts
abroad are discussed in a monograph by Mike Podgursky of
the University of Massachusetts (Amherst), entitled “Labor
Market Policy and Structural Adjustment, ” Apr. 1, 1983.
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placement rates than Japan, Germany, France,
and Sweden.” *

Some countries provide public assistance
to the long-term unemployed who have ex-
hausted their UI benefits, and many European
countries provide “short-time” (part-time or
pro-rated) benefits to allow worksharing
among firms and industries with reduced labor
requirements. Some States, such as California,
have recently begun similar worksharing pro-
grams. The Tax Equity and Fiscal Responsi-
bility Act of 1982 called for the Department
of Labor to develop model worksharing legis-
lation for States.

The Fair Labor Standards Act of 1938
(FLSA) provides specific standards for wages
(including a minimum wage and overtime
rates) and hours of work. It also prohibits child
labor. FLSA covers primarily non-professional
and managerial personnel. While collective
bargaining in unionized settings provides a
means of assuring that wages and working
conditions are adequate, FLSA provides pro-
tections in the form of minimum standards for
wages and hours for all workers.** It was in-
tended, in part, to prevent individual State
economies from profiting in trade with other
States through lower labor costs obtained by
low pay a.dor long hours. According to ob-
servers, however, monitoring and enforcement
of labor standards in nonunion workplaces
tends to be limited. FLSA is complemented
by other pieces of legislation governing wages
and hours of personnel employed by compa-
nies doing business with the Federal Govern-
ment. Those include the Walsh-Healy Act, the
Service Contract Act, the Davis-Bacon Act,
and the Federal Work Hours Act (which set
the 8-day, 40-hour week as standard).

The Employment Act of 1946 established a
Federal interest in the adequacy of employ-

‘ibid. Also, note that research by James Jondrow of the Cen-
kr for Naval Analyses suggests that nonremunerative person-
nel costs (about half of which are fixed, mostly federally man-
dated or training-related) may account for about 23 percent of
manufacturing employment costs.

*FOr more information on UI, see the mdytis by cBO en-
titled “Unemployment Insurance: Financial Condition and Op-
tions for Change, ” June 1983.

XXFLSA di~courage9 , but does not pro~bit,, overtime.

ment opportunities. The Full Employment
Act of 1978 expanded on the principles of the
1946 act, requiring that the President develop
economic policy consistent with the achieve
ment of full employment. Despite these legis-
lative efforts to promote planning for the
medium and long k-m, most employment poli-
cy and economic policy (fiscal and monetary)
has focused on short-term objectives.*

Additional Programs

The legislation described above provides the
framework for Federal labor market policy.
Additional Federal programs aim at creating
jobs, developing labor market information,
and providing adjustment assistance beyond
the UI income support program.

Job Creation. -Federal job creation activi-
ties fall into two categories. First, various
macroeconomic policies aim to improve em-
ployment opportunities by stimulating aggre
gate demand (buying of various goods and
services by all types of consumers) and produc-
tion activity. The effect of such policies is in-
direct; relevant measures target interest rates,
inflation, money supply, and disposable per-
sonal income, which in turn affect production
and consumption activities by lowering costs
and increasing budgets. While fiscal and
monetary policy can aim for long-term eco-
nomic growth, steps tend to be taken to im-
prove short-term prospects as the business
cycle changes. Macroeconomic policy is some
times complemented by specific, short-term
programs, such as the Public Service Employ-
ment Program of the late 1970’s and various
public works initiatives. Public works initia-
tives are recurrent themes in jobs legislation
because of their countercyclical employment
potential as well as their obvious appeal to
constituents in affected areas. The Emergency
Supplemental Appropriations for Jobs Act of
1983, for example, provided funds for a vari-
ety of public works projects. Public works pro-
grams can be designed to employ relatively

*The development and aftermath of these laws are descri~
in detail in a recent CRS analysis, “The Employment Act of
1946, as Amended, and the Opportunity for Economic Plan-
ning: The Federal Government’s Response, ’ Feb. 4, 1982.
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high- or low-skilled personnel, although con-
struction projects tend to employ relatively
high-skilled personnel.

A more focused program is the Targeted
Jobs Tax Credit program. This program, ini-
tiated in 1978,* and amended by the Economic
Recovery Tax Act of 1981 and the Tax Equity
and Fiscal Responsibility Act of 1982, aims
at job creation for economically disadvantaged
groups. It provides employers with a percent
of the earnings of a new hire in the form of a
tax credit. The program has two principal
shortcomings: First, there is a risk that em-
ployers will be paid for jobs that they would
have created anyway. Recent modifications to
the program are believed to have lessened this
risk. Second, the program only applies to those
firms that have tax liabilities, because the
credit is nonrefundable.**

Labor-Market Information. –Various pro-
grams aim to generate labor-market informa-
tion (LMI), although the Federal role in this
area has been decreasing. The Department of
Labor aWsters the Federal-State LMI pro-
gram through the Employment and Training
Administration, the Bureau of Labor Statis-
tics (BLS), and the State Employment Secu-
rity Agency (SESA) LMI units. The National
Occupational Information Coordinating Com-
mittee (NOICC) and the related State commit-
tee (SOICC) network provide coordination,
cooperation, and communication in develop-
ing occupational information. BLS, in particu-
lar, provides information on aggregate, indus-
try, and occupational employment and wage
patterns.

Because BLS has experienced sharp budget
cuts during the current administration, it has
cut back on the volume and precision of the
information it publishes. For example, because
the sample size for the Current Population Sta-
tistics survey has been reduced, results for
small areas (including the smallest States) and

‘–*it sud~ the NeW Jobs Tax Credit enacted in May 1977.
**TheW cr~t9 we diSCUSS ed in a recent analysis by CRS,

entitled “Jobs Legislation in the 98th Congress” (Issue Brief
IB83059).

minority groups are less accurate;* the elimi-
nation of the labor turnover survey means the
loss of a leading indicator of manufacturing
expansion and contraction; the elimination of
the multiple jobholder supplement survey
means the loss of a measure of the income ade
quacy of certain types of jobs; the elimination
of the Family Budget program means the loss
of a measure of economic conditions; and the
cutbacks in the economic growth, productivi-
ty, and occupational outlook programs mean
the loss of detailed insights into the changing
deployment of labor in the economy.**

Adjustment Assistance. -Fina.Uy, in addi-
tion to the general employment programs
listed above, the United States also has more
focused adjustment programs. Prominent
among them is the Trade Adjustment Assist-
ance (TAA) program, launched by the Trade
Expansion Act of 1962 and modified on sev-
eral occasions, which has been the principal
source of aid for displaced workers. The United
States is unique among developed countries
in distinguishing import-based displacement
from other sources; European and Japanese
programs encompass persons displaced by a
variety of factors, such as new technology.
Eligibility for TAA is limited to those who can
demonstrate that they were displaced as a re-
sult of imports, although the strictness of the
test has varied.

Due to strict eligibility criteria, TAA dis-
bursements were negligible until the act was
amended in 1974. During the 1970’s, critics
faulted the program for delays in providing
assistance, for emphasizing compensation
over active adjustment assistance, for funding
people who eventually returned to their origi-
nal employer, and for narrowly designating
who was affected by imports (e.g., prime man-
ufacturers but not firms whose principal busi-

———
xs~pling ~d inferenCe9 for minority grOuPS have ~WaYS

been suspect; the =ent cutbacka aggravate a nonoptimal
situation.

XXTh e natwe ~d r~fication~ of the9e Cutbackg me ~~
scribed in a detailed analysis of Federal statistical programs
prepti by CRS, entitled “~cent Changes in the Statistical
Activity of the Federal Government, ” June 2, 1982.
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ness was supplying them). For example, the
General Accounting Office found that relative
ly few TAA participants used the relocation
assistance feature, principally because partic-
ipants were either unaware of the program
or uninterested in it. The 1981 amendments
(through the Omnibus Budget Reconciliation
Act) again revised the eligibility test, making
imports a “substantial cause” of job loss,
while the 1982 amendments specified that im-
ports should have “contributed importantly”
to job loss. The 1982 legislation provided very
little funding, and the simple 2-year extension
of the program enacted in October 1983 pro-
vided no funding. * 7

There have been several Federal programs
legislated to provide compensation and\or
other assistance to select groups of people in
the event of job loss resulting from Federal
actions. These include the Redwoods Act of
1978 (compensating for job loss associated
with the expansion of the Redwoods National
Park), the Rail Passenger Services Act of 1970
and the Rational Rail Reorganization Act of
1978 (compensating for job loss associated
with the rationalization of the national railroad
system following the financial collapse of sev-
eral railroads), the Airline Deregulation Act
of 1978 (compensating for job loss associated
with the deregulation of passenger airlines),
and the Department of Defense’s Economic
Adjustment Program (compensating for job
loss associated with changing defense spend-
ing and siting decisions). Some analysts might
also add such Federal efforts as the loan to the
Lockheed Corp. and the loan guarantees to the
Chrysler Corp. during the 1970’s as special
programs aimed at averting massive unem-
ployment (among other goals). And, there are
various efforts providing preferential
assistance to veterans (whose career devel-

● several recent CRS and CBO publications address TAA, See,
for example, the CRS paper, “Unemployment Compensation
and Trade Adjustment Assistance: Changes Made by the 97th
Congress, ” NOV. 23, 1982.

‘see “Current National Development%” Employment and
Traim”ng Repcr@,  Oct. 5, 1983; and “New Law Qualifies More
for ‘TAA’, ‘UI’, ” Employment and 7’rm”nzhg Reporter, Nov. 3,
1982.

opment is at least interrupted by military
service).

There are also programs targeted toward
specific areas, such as the Defense Manpower
Policy #4, which encourages defense contracts
to be awarded to labor-surplus areas. The Area
Redevelopment Act and its progeny also stim-
ulated economic activity in specific areas, in
part to promote employment. Current interest
in enterprise zones, favored by the Reagan ad-
ministration, also focuses on area development
to stimulate employment.

Recent Legislative Proposals

A variety of employment bills were intro
duced during the first session of the 98th Con-
gress. The number and content of the bills re-
flect the strong concern about high levels of
unemployment, and uncertainty as to the du-
ration of those levels. One bill (S. 1286, the
Manufacturing Sciences and Technology Re-
search and Development Act of 1983) appears
to have linked the development of new tech-
nology with work force adjustment. That bill
directed the Secretary of Labor to devise ex-
perimental programs for retraining “displaced
workers” to facilitate the utilization of ad-
vanced manufacturing technology. Other re-
cent legislative proposals regarding employ-
ment include:

●

●

●

●

●

●

establishment of a system of tax credits
for employers who hire individuals eligi-
ble for FSC payments, or provide tax
credits for people hiring for businesses in
enterprise zones;
establishment of public works programs
of either specified or indeterminate
duration;
activities to stimulate employment of
specific groups, including senior citizens,
railroad employees, and employees of rela-
tively small defense contractors;
reform of immigration laws and proce-
dures, which would influence the supply
of labor to U.S. jobs;
establishment of plant-closing notifica-
tion and consultation procedures; and
establishment of a youth minimum wage.



Ch. 70—Policy Issues and Options ● 3 8 1

Options for Employment Policy

Options for employment policy range from
continuing current programs (the status quo)
to adopting new measures in one of three
general areas: job creation, collection and
dissemination of relevant information, and ad-
justment assistance.

Status Quo

The programs outlined above (together with
the education and training programs described
elsewhere) constitute the status quo. As a
package, these programs provide relatively
limited Federal involvement in long-term
employment change. They principally aim for
maintenance of income for individual members
of the labor force who become unemployed, or
for employment of disadvantaged groups who
tend to have difficulty obtaining jobs from the
outset. Also, they allow U.S. companies to rely
on quick and massive layoffs (sometimes with
plant closings) when business declines. Com-
panies can achieve relatively quick, largescale
movements of capital to more productive uses
by closing unprofitable plants and building or
acquiring more productive facilities. However,
this practice causes employees and communi-
ties to bear most of the costs of economic ad-
justment. In contrast, companies abroad (e.g.,
large Japanese manufacturing firms) tend to
adjust their work forces more slowly and
through a wider range of measures.8 That con-
duct involves slower movement of (and poten-
tially lower returns on) capital resources, but
distributes the adjustment burden more even-
ly among employees, managers, and investors.

Existing Federal labor market programs
and institutions are ill-equipped to deal with
long-term shifts in labor demand arising from
technological and economic changes, and
growing uncertainty in skill requirements.
These factors may contribute to growth in
long-term unemployment, including extended
unemployment among groups other than the

—
8Jarnes A. Orr, Haruo Shimada  and Atsushi Seike,  “U. S.-

Japan Comparative %udy of Employment Adjustment, draft,
U.S. Department of Labor and Japan Ministry of Labor, Nov.
9, 1982.

disadvantaged. Similarly, they are not de-
signed to deal with large regional disparities
in unemployment. This is a concern since at
least the near-term employment effects of PA
will be concentrated regionally. Under the
status quo, the employee would bear most of
the burden of employment change associated
with PA; various levels of government bear,
both directly and indirectly, some of the costs
of unemployment that might occur.

Job Creation

While retraining prepares a work force for
transition, job creation assures that people
have work to do. It is appropriate to consider
a Federal role in job creation, because job crea-
tion programs at the State level may merely
sharpen interstate competition for a given
number of jobs, shifting the location of job op
portunities rather than generating new jobs
overall. Since most job openings occur to re-
place departing personnel, past and proposed
Federal programs for job creation aim to gen-
erate new jobs that represent growth in eco-
nomic activity. The principal problem in
developing a program to stimulate job crea-
tion is to avoid paying for jobs that employers
would have created anyway, and to avoid
shifting employment from one industry to
another, either of which would diminish net
job growth.* These problems have chronically
plagued past public-service employment and
job-creation incentive programs.

At the most general level, expansionary
macroeconomic policy—including changes in
the supply of money, interest rates, and tax
rates-can lead to job creation by stimulating
economic activity, although job development
is not restricted to specific industries or
locales. Also, macroeconomic policies that
strengthen the dollar may make imports ef-
fectively less expensive than domestic prod-
ucts, discouraging growth in U.S. production.

*For exmple, a 5C per gallon Federal SUrtL1.X  on K~o~e ‘as
enacted through the Highway Impmvement  Act of 1982 to fund
a countercyclical public works program. When the legislation
was proposed critics charged that the added cost of surface
transportation would result in job losses elsewhere in the econ-
omy, including jobs associated with the distribution of goods
by trucks.
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At a less general level, Congress can foster
and shape job creation primarily by legislating
specific measures to stimulate hiring. In ad-
dition to tax credit programs such as the one
already in effect, such measures include incen-
tives for domestic production and, in the event
of persistent labor surpluses, legislation for
change in average work hours and increased
production of so-called public goods and serv-
ices. These measures are discussed below in
general terms.

Congress can stimulate job creation by leg-
islating financial incentives (or legislating an
end to disincentives) for companies to produce
(and buy supplies) within the United States,
instead of overseas. The rationale for such in-
centives is that local production entails local
employment. Harrison and Bluestone, for ex-
ample, estimated that over 30 million jobs
were lost during the 1970’s to plant closings
overall, including the relocation of production
to overseas locations. Other analysts have
come to similar conclusions.g The risk of such
incentives is that they can encourage ineffi-
cient production practices and lead to higher
prices by sheltering domestic producers from
competition from foreign firms. Economic
theory holds that where domestic production
is less efficient than production abroad, U.S.
consumers will pay more for domestically pro-
duced goods; also, they will pay more for for-
eign-produced goods whose availability is ar-
tificially depressed. Consequently, producers
and consumers will have fewer resources avail-
able to them to put to other uses. Employment
may be sheltered in the short term but fore-
gone in the long term. This argument is fre-
quently raised by economists against import
restrictions such as tariffs and quotas. *

‘Mary Jane Belle, “Plant Closings and Business Relocations, ”
CRS Issue Brief IB83152, Sept. 27, 1983.

*No~ that there may  be noneconomic arguments fOr shelter-
ing a domestic industry. Usually, those arguments center on na-
tional security-on claims that there is a national interest in
assuring domestic knowhow and production capability for cer-
tain products, usually involving defens+reiated  technology. The
tist of national intmwst is a difficult one to make as evidenced
by the controversy over recent Houda.ille and NMTBA peti-
tions for restrictions on machine tool imports.

Two types of jobcreation programs might
be considered in the face of persistent labor
surpluses. The first is legislation to reduce
average working hours (either tied to FLSA
or as independent legislation, perhaps de
signed so that reductions in work hours are
triggered by certain economic conditions), and
the second would be legislation stimulating
production of so+called public goods and serv-
ices. Products like defense or perhaps child-
care, for which there is recognized public de
mand which the private market is ill-suited or
unable to meet, fall into this realm.

The chief benefit of reducing average work
hours is that it would allow a given amount
of work to be shared among a larger group of
people. The number of jobs available is a func-
tion of the (average) number of hours per job,
as is the amount of leisure time available to
citizens. The tradeoff between jobs and hours
is not a new policy concept; one of the goals
of FLSA was to increase employment by dis-
couraging employers from resorting to over-
time work by requiring them to pay more for
longer hours. Both economic hardship (due to
low pay and unemployment) and technolog-
ical displacement were concerns during the
Depression era, when FLSA was enacted.10

Another argument, first raised during the late
1970’s, is that reducing work hours offers a
way to avoid disproportionate job loss among
female and minority employees, who often
have relatively low levels of seniority.

Reducing the average hours of work is not
necessarily the same as “work-sharing,” which
tends to involve the redistribution of existing
work. The difference is important in contem-
plating income effects. A major perceived dis-
advantage of programs that reduce work hours
is that individual employees may experience
real wage losses (see ch. 4). This is especially
likely for work-sharing. Broader distribution
of work without growth in total wages will not
lead to the same generation of new jobs that
can result from growth in wages and spending.

——————
‘“Irving Bernstein, The Lean Years (Boston: Houghton Mif-

flin Co., 1960).
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Some people, however, will willingly trade re-
duced work-hours and lower pay for increased
leisure time.11

Changes in work hours may also cause busi-
nesses to incur additional costs for changing
their operations and procedures to deal with
greater numbers of personnel and for increased
spending on fringe benefits. Firms may also
lose efficiency, if the workers “picked up”
through work-sharing are not appropriately
qualified.* On the other hand, companies may
face lower UI tax liabilities, which often rise
for companies that lay off personnel. Also,
work-sharing may encourage greater reduc-
tions in force where there are administrative
benefits to doing so. For example, while a 10-
percent cutback might satisfy a company’s fi-
nancial needs, a 20-percent reduction tied to
a move to a 4-day work week may be easier
to administer.

The actual costs and benefits of reducing
work hours depend on how a program is struc-
tured—how funded, how phased in, etc. The
current UI system, for example, implies that
higher wage personnel would lose more than
lower wage personnel because UI replaces less
of their wages. Also, the experiencerating sys-
tem, under which employers with worse rat-
ings bear more of the cost of UI than others,
implies that low-rated employers might effec-
tively shift their work-sharing costs to higher
cost firms.

Already, several States have provided for
temporary reductions in work hours as a
means of preserving unemployment during
slack periods. These programs typically in-
volve a reduction in work week for participat-
ing companies and pro-rated UI benefits for
nonworked days. While employees in declin-
ing industries and areas may benefit in the
short term, longer term gains would require
a program with broad coverage that could help
shift people into stronger industries. This, in

11”20 Million Opt for Shorter Work Week, ” 13rnpfoyment and
Trm”m”ng  Reporter, Nov. 16, 1983.

*However, unqu~ified workers may be less able to benefit
from or afford work-sharing, insofar as employers resist hir-
ing them, or because the full time wages for their work are
already low.

turn, would shift adjustment costs to a broad-
er range of industries and individuals and
away from communities and governments. For
even distribution of costs and benefits, a na-
tionwide, Federal program may be necessary.
In the near term, Congress might at least con-
sider further encouragement of temporary
hours-reductions and work-sharing, including
facilitating necessary adjustments in UI and
other programs to allow for altered terms of
unemployment. 12

Stimulating production of so-called public
goods and services would also create jobs. It
is not a make-work option: The production of
public goods and services does not have to be
met by expanded public sector employment;
as in the case of defense procurement, public
investment can stimulate private sector em-
ployment. If the economy is incapable of employ-
ing available labor resources in the production
of private goods and services-a condition
that has not yet ban established conclusive-
ly–it is possible to increase production of
public goods without reducing production of
private goods. As employment grows, demand
for private goods may grow in turn, shifting
the balance between production of private and
public goods and services. An often unrecog-
nized advantage is that public goods spending
may raise productivity in private goods pro-
duction. For example, highway building and
improvement can lower trucking costs and
thereby reduce costs to the consumer, while
child-care services can freeup parents for emp-
loyment (as well as lower transfer payments
for unemployed, child-rearing parents).

The principal disadvantage of public goods
programs historically has been the risk of
diverting productive resources from private
goods production. This charge has been lev-
eled against defense programs, for example,
which support a handful of industries and tend
to employ relatively high-skill personnel. It
was also raised during the 1982 debate over
funding public works projects with an increase

1’Judith Cummings, “Novel Ways Being Used to Save Jobs,. ”
The New York Times, Jan. 28, 1983. Also, as noted above,
TEFRA mandated study of work-sharing by the Department
of Labor.
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in the Federal gasoline tax, which was ex-
pected to reduce economic activity among a
broad range of concerns depending on truck
transportation and other heavy users of gaso-
line.

Labor-Market Information

Because programmable automation offers
the prospect of radical and ongoing changes
in the deployment of labor, expanded collec-
tion and analysis of occupational employment
data would provide a means of measuring the
rate, extent, and direction of change within
and between occupational groups. At present,
it is not possible to compare detailed occupa-
tional data over short periods of time (e.g., 1
to 3 years). Also, official analyses of the effects
of technology change on employment levels
and staffing patterns are few and far between.
Better data collection by the Department of
Labor and the Bureau of the Census would im-
prove the modeling exercises (using input-out-
put analysis) already undertaken by those
Federal agencies to describe and forecast em-
ployment trends, and it would improve the in-
formation disseminated to educators, counsel-
ors, and individuals by the Department of
Labor through the Occupational Outlook Pro
gram and the Dictionary of Occupational
Titles. It would also provide data for measur-
ing “best practice” among firms in deploying
labor, information that would be useful to
managers, labor organizations, and educators.

As Federal statistics programs have been
cut back during the past few years, debate
over the appropriate Federal role in the gather-
ing and disseminating of various forms of data
has grown. The minimalists hold that Federal
efforts should be confined to meeting the spe
cific needs and priorities of government agen-
cies. Their arguments are rooted in broader
interests in deregulation and reducing gover-
nment paperwork required of businesses. Sup-
porters, by contrast, argue that agency needs
and priorities change and are hard to predict
or circumscribe; that private sources lack the
wherewithal and authority of the Federal Gov-
ernment for collecting data: that there is a
need for statistics that describe overall social

and economic conditions across the Nation;
and that there is a need for the Federal Gov-
ernment to provide citizens with information.13

Limited funding for Federal statistics pro-
grams forces Federal agencies to channel re-
sources to those activities of most immediate
use by the Government, such as statistics de-
scribing overall employment and economic
performance characteristics. This practice
serves short-term information needs, but
raises questions about the effectiveness of
even the favored programs in the long term,
because the most-used aggregate statistics de
penal on more detailed data-gathering, analy-
sis, and modeling.

Adjustment Assistance (Excluding Training)

Public attention to Federal activity in ad-
justment assistance is growing because many
States are affected; States are competing for
jobs; and growing numbers of potentially af-
fected workers are not covered by collective
bargaining. Because those displaced by pro-

grammable automation are likely to have been
at risk of displacement from other factors such
as rising imports, expansion of overseas pro-
duction, and plant closings generally, any Fed-
eral program of adjustment assistance would
best be provided as part of a broader program
to assist the long-term displaced; as experience
with the Trade Adjustment Assistance pro-
gram shows, it is difficult in practice to isolate
single causes of displacement for determining
eligibility for program participation. *

‘sDaniel Melnick,  “Recent Changes in the Coordination of Fed-
eral Statistical Data Collection., ” Congressional Research Serv-
ice, Sept. 15, 1982.

*A broad r~ge of options for adjustment a99i!3t~ce pro-
grams has been evaluated in detail in recent publications by
CBO, including “Dislocated Workers: Issues and Federal Op-
tions” (July 1982). As noted by CBO, a critical problem in struc-
turing adjustment assistance programs is defining the target
group. How eligibility for assistance is defined determines
whether a program covers all categories of affected personnel
(“vertical equity’ and/or all people affected within categories
(“horizontal equity”). Different criteria have different implica-
tions for client base size, cost, and coverage of people with vary-
ing capabilities for adjusting on their own. Table 74 shows the
CBO comparison of different approaches to targeting adjust-
ment assistance. Among the categories discussed in debates
over programs (excluding retraining) for displaced workers in-
clude older workers (age 40 and older), workers in so-called
declining industries, and workers in disadvantaged areas (in-
cluding new entrants to the labor force).
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Table 75.—Sensitivity of Estimated Numbers of Dislocated Workers in January 1983 to Alternative Eligibility
Standards and Economic Assumptions

Number of workers

Eligibil i ty criteria High trend a Middle trendb Low trend c

— —
Single criteria:
Declining industryd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,065 880 835
Multiple criteria:
Declining industry and other unemployed in declining areae . . . . . 2,165 1,785 1,700
Declining occupation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,360 1,150 1,095
Ten years or more of job tenure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 835 710 675
More than 45 years of age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,050 890 845
More than 26 weeks of unemployment . . . . . . . . . . . . . . . . . . . . . . . . 760 560 535
Declining industryd and ten years of job tenure . . . . . . . . . . . . . 275 225 215
45 or more years of age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 205 195
26 weeks of unemployment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 110 100
Declining industry including other unemployed in declining arease

and ten years of job tenure . . . . . . . . . . . . . . . . . . . 430 355 340
45 or more years of age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 490 395 375
26 weeks of unemployment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330 255 245

Declining occupation and f ten years of job tenure . . . . . . . . . . . . . . 235 195 185
45 or more years of age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335 280 265
26 weeks of unemployment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 120 105
‘~,gh ~rend ‘~~u~e~ ~OntinuatlOn  of MarCh 19B0 t. De~e~be~ 1962 ~r~~th ~’te~ ,“ the number o f  u n e m p l o y e d  workers In each calegOfy Speclflcally, t he  number

of workers unemployed from declln!ng  !ndustnes  Increased by 32 percent In this  period—a monthly average of 1 4 percent
bThe middle trend assumes that th e number of dislocated workers w)ll rema, n  c o n s t a n t  f r o m  D e c e m b e r  lg81 to January  1983  The  n u m b e r  o f  d i s l o c a t e d  w o r k e r s  I n

December 1981 IS estimated by adjusting March 1980 Current Population totals for changes in the level and compos!tlon  of unemployment through December 1981
cThe low trend assumes that the number of dl slocated  workers i n each category decreases proporf ionately  with the prolected  change I n the aggregate number of

unemployed workers between the first quarter of 1982 and the first quarter of 1983, a reduction of nearly 5 percent
d T he decljnlng lnd”stry Categov  includes  all 1Ob losers  from Industnes  with  decl!nlng  employment levels from 1978 to 1980 See Marc Bendlck!  Jr and Judith R’dlin+l

Devlne,  “Workers Dislocated by Econom!c  Change’ Is There A Need for Federal Employment and Training Assmtance?”
‘1 f a deci  I nl ng Industry was located I n an area defined as decllntng,  all other job  losers in the area were Included  Decll  n! ng areas are defl  ned as those ex perlenc  Ing
decllnes  In population from 1970 to 1980 or with an 85 or higher percent unemployment rate in March 1980

fThe decllnlng Occupation Categoy  includes ‘II job losers  from occupat ions wfth declining employment leVels from 1977 to 1980

SOURCE Congressional Budget Office,  based on tabulations from the March 198JI Current Population Survey and other sources noted above

While the debate over aid to displaced work-
ers overall tends to focus on external aid, such
as income maintenance or relocation assist-
ance, the spread of programmable automation
raises questions about the role of employers
in the adjustment process. Two employer ac-
tions in particular might be encouraged by leg-
islation. The first is advance notice of tech-
nological change and displacement, and the
second is incentives for replacement of person-
nel by employers.

Advance notice of technological change
allows workers to plan for change, evaluate
training needs, and seek new work before a re
duction in force is put into effect. It also allows
management, communities, and labor to work
together to ease the adjustment process.
Nevertheless, companies often resist provid-
ing advance notice as an extension of the view
that technological change is a management
prerogative. The University of South Florida,
for example, reports that its robotics experts

have been asked to perform robot feasibility
studies with the proviso that “under no cir-
cumstances are employees to find out. ”14 A
disadvantage borne by companies is that key
personnel will often be the first to leave,
possibly putting future operations in jeopardy.
This concern has been a central argument in
opposition to plant-closing legislation and to
voluntary resignation (buy-out) programs.

Encouraging employers through financial in-
centives to re-place personnel either within or
outside of the firm is another option. This op-
tion, like job creation, increases the adjust-
ment burden on companies relative to employ-
ees, communities, and local labor markets. It
may stimulate cooperative activities among
industry, local government, educators, and
labor, perhaps building on efforts associated
with the Jobs Training Partnership Act. On
the other hand, it is primarily feasible for large

“’’USF  Engineers Extending Robots’ Limited Capabilities, ”
Sue Stremmel, Oracle, June 15, 1983.
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employers, especially those with multiple fa-
cilities, broad product lines, and adequate
training facilities and funds.

Existing Federal Work
Environment Policies

The Federal Government already has polic-
ies that regulate the work environment, such
as legislation covering wages and hours and
occupational safety and health. These same
policies will apply to the introduction and use
of PA in manufacturing, although they may
not be adequate to meet new concerns.

Legislation

The principal safety statute relevant to pro
grammable automation is the Occupational

Safety and Health Act of 1970. It has as its
purpose to “assure so far as possible every
working man and woman in the nation safe
and healthful working conditions and to pre-
serve our human resources. ” Under the provi-
sions of the act, the Department of Labor is
responsible for promulgating and enforcing oc-
cupational safety and health standards. The
Occupational Safety and Health Administra-
tion (OSHA) was formed in April 1971 within
the Department of Labor to implement the
OSH Act. Additional legislation addresses
worker safety in mining and atomic power en-
vironments. Traditionally, safety and health
concerns in the workplace centered mainly on
safety and protection from the most obvious
exposures to toxic chemicals and other dan-
gerous substances. More recently, greater em-
phasis has been placed upon occupational
health, long-term exposure problems, job
stress, and toxicological problems.15

Other laws focus on how employees and
management may address work environment
concerns. The National Labor Relations Act
(NLRA) was passed in 1935 to encourage the
practice of collective bargaining. The act was
amended in 1947 (Taft-Hartley Act) and again
in 1959 (Landrum-Griffin Act). The NLRA and
—

“Steven Deutsch, “Extending Workplace Democracy: Strug-
gles to Come in Job Safety arid Health, ” Labor Stud-es  Jour-
nal, vol. 6, No. 1, Spring 1981, p.?

its regulations govern the conduct of collec-
tive bargaining in the United States. With re-
spect to the introduction of new technology,
rulings to date by NLRB suggest that it is bar-
gainable if the technology deprives employees
of jobs, work opportunities, or otherwise
causes a real change in working conditions.l”
Thus, the introduction of new technology may
be treated similarly to decisions on whether
to contract out work. Since the collective bar-
gaining process directly benefits only workers
in unionized settings, these protections may
be lacking for workers in nonunion plants. The
issue of coverage is important because, al-
though unionization is relatively high in the
metalworking industries, the use of program-
mable automation is increasing in a broad mix
of industries. With current estimates of union
membership in the United States totaling be
tween 20 and 25 percent of all workers at most,
there is a large segment of the population that
will not be protected by the process of collec-
tive bargaining.

The Department of Labor administers pro-
grams to encourage labor-management coop-
eration on a number of issues. These programs
take place in union and nonunion settings. Pro
visions are sometimes made in contracts for
joint labormanagement safety committes that
meet periodically to discuss safety problems,
to work out solutions, and to implement safety
programs in the plant.” Insofar as labor
organizations or workers perceive technology
as a health issue (e.g., if there is substantial
evidence to suggest that new forms of machine
monitoring and pacing of work are unhealthy)
labor representatives may push for measures
to protect workers against such hazards.

Other Programs

The Department of Health and Human
Services, through the National Institute for
Occupational Safety and Health (NIOSH), is

“SW Automation and the Workplace: SeJecti Labor, Educa-
tion, and Trainin g Issues (Washington, DC.: U.S. Congress, Of-
fice of Technology Assessment, OTA-TM-CIT-25, March 1983),
p. 55.

“Characteristics of Major Collective BargainibgAgreements,
Jan. 1, 1980.
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responsible for recommending new standards,
conducting research on which new standards
can be based, and implementing education and
training programs for producing an adequate
supply of manpower to carry out the purposes
of the act. In addition to Federal involvement
in the protection of workplace safety and
health, there are agencies responsible at both
the State and local levels as well.

Options for Work Environment Policy

Congressional policy considerations with re
spect to the effects of programmable auto-
mation on the work environment fall largely
in two areas. One is assuring that sufficient
data are available to make informed judg-
ments about current or prospective impacts
of PA on workers and the workplace. The sec-
ond area is determiningg whether current policy
is sufficient to cover the health and safety
aspects of the new technology. If Congress
decides to act in these areas, options that war-
rant consideration include: maintaining the
status quo, monitoring the workplace effects
of PA more closely, increasing support for
social impacts research, supporting new work-
place standards, and considering broader
workplace legislation.

No Increased Federal Role

Congress could choose to take no additional
action on the workplace effects of PA. Al-
though no single policy instrument specifically
addresses the impacts of PA on the work envi-
ronment, various mechanisms (including col-
lective bargaining, OSHA regulations, and
others) are already in place at the Federal,
State, and local levels that cover workplace
concerns in general, particularly in the areas
of health and safety. In addition, PA is being
introduced at a time when there is increasing
awareness of and sensitivity to the effects of
the introduction of new technology in all facets
of American life.

There are some efforts in both the public and
private sectors to plan for the workplace con-
sequences of new technology, sometimes in-

volving both management and labor. Such
cooperative efforts are often tied to broader
quality of work life programs and increased
worker participation in decisions that affect
their workplace. Two examples of joint efforts
include arrangements between AT&T and the
Communications Workers of America, and be
tween the United Auto Workers and Ford
Motor Co. Such programs are often restricted,
however, to large, unionized companies. Sim-
ilar opportunities may not be available to
workers in small shops or nonunionized envi-
ronments, primarily due to the requirements
for associated time, effort, and cost . In addi-
tion, it is often the case that the traditional,
adversarial postures of management and la-
bor limit increases in cooperation and worker
participation in decisions concerning increased
automation. Concern for the displacement ef-
fects of PA may make employees reluctant to
contribute to planning for PA.

The principal advantage of maintaining the
status quo rather than initiating additional
policy at this time is that congressional action
on the workplace effects of PA may be prema-
ture. The technology and its applications are
at an early stage of development, and the
speed of its diffusion is uncertain. It is also
difficult to know how many of the problems
encountered in the workplace are transitional
ones characteristic of any technological
change. Consequently, there is a lack of data
on the nature of the impacts of PA, especially
over the long term. The information that exists
is largely qualitative or anecdotal and often
cannot be generalized for industry- or sector-
wide responses.

Reliable information is critical if the OSH
Act is to serve as the basis for PA-related
work environment policy. The OSH Act is an
enforcement statute which is implemented
through investigations and measurements.
While physical safety and health conditions
tend to be relatively easy to measure objec-
tively, psychological conditions are often less
so. Broadening the scope of investigations
would require additional investigator skills
and procedures for which data on PA impacts
would provide a foundation.
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Additional Government action beyond the
status quo could create mechanisms to collect
data that would allow a more careful evalua-
tion of the impacts of PA on the work environ-
ment, thereby permitting better planning to
eliminate potentially serious problems. Both
reliable data and better planning would con-
tribute to a more focused development of pol-
icy initiatives over time, as appropriate. With-
out such Federal action, information on PA
and the work environment will continue to be
piecemeal and fragmentary, and anecdotal
rather than quantitative. If use of the tech-
nology spreads more rapidly than expected,
the United States may find itself reacting
to the workplace effects of PA, rather than
planning in advance to address its potential
impacts.

Increase Oversight and Monitoring

Congress could increase the emphasis placed
on the workplace effects of computerized man-
ufacturing automation through its oversight
and monitoring activities. Considerable atten-
tion has been given to these issues by a num-
ber of congressional committees over the past
several years, particularly in oversight hear-
ings. For example, in September 1981, the
Subcommittee on Science, Research, and Tech-
nology of the House Committee on Science
and Technology sponsored a series of hearings
on “The Human Factor in Innovation and Pro
ductivity” which focused on new technology
in the workplace. *

This type of activity increases the visibility
of the subject and provides a public forum for
information-sharing and presentation of di-
verse viewpoints. In addition to its own over-
sight activities, Congress could designate re-
sponsibilities for OSHA and NIOSH, such as
monitoring and assessing the effects of PA on
the work environment or evaluating the appli-
cability of existing OSHA standards to com-
puterized settings.

The advantage of this option is that it would
provide a Federal approach to monitoring and

—
*The Congressional  Research Service produced a committee

print analyzing the testimony and discussion.

assessing the impacts of PA on workers in all
types of manufacturing settings—unionized
and nonunionized, large and small. In addition,
it would help to assure that Congress is kept
aware of the most current thinking with re-
spect to the impacts of PA on the work force.
The principal disadvantage is that it could
potentially result in a piecemeal effort with lit-
tle or no coordination of activities or sharing
of information. Thus, designation of author-
ity, participation criteria, and accountability
would be necessary in the design of an over-
sight and monitoring initiative.

Increase Support for Work
Environment Research

Work environment ramifications of the use
of PA are central to both its effectiveness and
its other impacts. Congress could support re-
search addressing such areas as the long- and
short-term physical and psychological effects
of PA, management strategies and policies in
introducing and using PA, worker participa-
tion, identification of hazards and how to
control them, skill changes, changes in work
content and organization, and changes in or-
ganizational structure, among others. Wide
dissemination of the results would improve the
general level of understanding of practical
ways in which PA technologies can be used
to enhance the work environment. Research
efforts could also lead to the development of
models or guidelines for installations with fa-
vorable effects on the work environment which
could be used by those who are contemplating
or making changes. Demonstration projects,
seminars, and experiments would enhance
understanding of the effects of PA and the
extent to which it can be shaped to improve
the work environment.* Congress also could
assure that all parties involved—managers,
employees, educators, and equipment build-
ers—would have timely access to relevant in-
formation.

*Topics  cover might include successful implementation ef-
forts (and the other side of the coin—those that were not suc-
cessful and why), innovative ways to organize work, and suc-
cessful labor-management cooperative efforts.
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Current research into the impacts of PA on
the manufacturing work environment is mod-
est in scope and support; funds for this pur-
pose have been extremely limited. This situ-
ation has arisen in part because social science
research funding is particularly vulnerable to
reduction when funds are scarce. It has also
arisen because work environment issues have
traditionally not been major concerns to tech-
nology developers, industry, or even the social
science research communities. Relevant re-
search conducted by industry, universities,
unions, and Government agencies is often
piecemeal and short term. Human factors re-
search, for example, is often narrowly defined
to meet the performance needs of specific mil-
itary (or industry) projects. Not surprisingly,
therefore, there is no formal coordination of
technology and work environment research ef-
forts, nor evidence of a coherent plan or ap-
proach. By contrast, study of the impacts of
new technology on the workplace is more com-
mon in Japan and Western Europe, where the
subject has historically received more atten-
tion across sectors. In particular, many foreign
countries combine work environment analysis
with engineering research. To learn from their
efforts and experience, Congress could direct
an agency such as the Department of Labor
to both survey relevant foreign activities and,
in particular, to translate and disseminate
foreign reports. However, recent cutbacks
have already affected relevant research activ-
ities in the Employment and Training Admin-
istration and elsewhere in the Department of
Labor.

Additional or redirected funding could be
made available for activities administered by
the National Science Foundation, NIOSH, the
Department of Labor, or DOD to enable re-
searchers to conduct both qualitative and
quantitative research to determine the extent
of the impacts of PA on the workplace. NSF
would be in a position to extend the scope of
relevant engineering research to include the
social aspects of PA. It already funds separ-
ately relevant social science research. NIOSH
could provide a perspective that would link
and compare the safety and health aspects of

PA to other occupational safety and health
issues. The Department of Labor would be in
a position to link the impacts of PA to other
labor issues. DOD has already looked at some
human factors issues in their ManTech pro-
gram. In addition to individual agency efforts,
increased interagency coordination of research
efforts would have the advantage of combin-
ing the expertise of a variety of disciplines,
e.g., engineering, sociology, and management.

In contemplating the Federal research budg-
et, Congress may want to assure that work
environment research, in particular, involves
industry, labor, and academia together. Coop-
erative efforts provide academic researchers
with access to a valuable source of data for
analysis of long-term effects, while industry
and labor may benefit directly from the find-
ings in the short and long terms. Cooperative
programs for research carried out over a period
of time rather than accomplished in a onetime
visit would be particularly informative to pol-
icymakers. Such research might be supported
by any of the agencies listed above.

One disadvantage of increased funding for
social impact research is the potential burden
it might place on companies and individuals
to respond to requests for in-depth studies.
Some strategy for securing the cooperation of
both labor and management would be needed
to minimize potential burdens. The participa-
tion of professional and trade associations as
well as labor organizations in the pkuming and
execution of such research could help in over-
coming some of the difficulties that might
arise in gaining access to research sites.

New Standards

Both the framework and the mandate exist
in the OSH Act for safeguarding occupational
safety and health of Americans. If it were es-
tablished that PA creates new occupational
safety and health hazards that were not ade-
quately addressed by manufacturers and
users, new OSHA standards might be required.
The previous two options, monitoring and ad-
ditional research, are prerequisites to this op-
tion. Reliable information would be needed on
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the numbers of people at risk, on the nature
of the risks, and on the costs of establishing
new regulations.

Advance Notice

Congress may wish to propose legislation
that would require employers to give advance
notice of any technological change that will af-
fect the working conditions of its employees.
A number of union contracts include a clause
covering such notice, and such clauses are be-
coming more common. Legislation would espe
cially benefit and protect employees of firms
that are not unionized. Advance notice can
benefit employees by providing time for thea
to plan for the change (possibly in cooperation
with employers, communities, and educators)
and to update their skills if required; it pro-
vides employees with the means and the re-
sponsibility to plan for change. It also pro
vides the opportunity for employees to
participate in some of the decisionmaking that
directly affects their work, if employers wish
to involve them in this way. While advanced
notice of technological change might be as con-
troversial as advance notice of plant closings,
the potential costs for workers and managers
would likely be smaller. (See above discussion
under employment policy.)

Omnibus Work Environment Legislation

Although the United States already has a
statutory framework for protecting occupa-
tional safety and health, other aspects of the
introduction of new technology in the work-
place, such as the potential for monitoring and
surveillance and the need for advance notice
of technological change, suggest the desirabil-
ity of taking a broader approach to work envi-
ronment policy. In addition, a broader ap-
proach would ensure that the interests of all
workers would be protected, given the limited
coverage of collective bargaining.

A number of European countries have taken
an omnibus approach to workplace concerns.
In Norway and Sweden, for instance, work
environment legislation has been in effect
since 1977. One of the purposes of this legis-

lation is to protect workers’ mental as well as
physical health in the workplace, particularly
in the context of technology change, and to
give employees an opportunity to influence the
design of the work environment. Such legisla-
tion elevates these concerns to policy levels,
and provides a framework for more concrete
actions, such as those described below.

An American approach to legislation has
been proposed by the International Associa-
tion of Machinists, which has drafted a Tech-
nology Bill of Rights to “amend and redefine
official labor policy” (see table 52).18 In addi-
tion to advocating the use of new technology
to promote full employment, this proposed
measure includes such work environment safe
guards as prohibiting monitoring and surveil-
lance of workers, advance notice of technolog-
ical change, and requirements for training. The
Technology Bill of Rights has been made avail-
able by I AM to local unions for guidance in
collective bargaining. Because of its breadth,
however, if such a Bill of Rights were enacted
as an amendment to U.S. labor laws, enforce-
ment would be difficult.

Workplace legislation could establish a clear
institutional focus for work environment con-
cerns to enhance the general appreciation of
these issues and their contribution to the econ-
omy and society. One example of such an in-
stitution is the Swedish Work Environment
Fund, which provides funds for research and
development in the work environment, ad-
dressing aspects of both physical and mental
health. Its function is to collect and dissem-
inate information, and to coordinate relevant
program efforts. Financial support is provided
by a variety of sources, including the govern-
ment, employers, and workers. Such an insti-
tution might be considered for the United
States, which presently has only limited in-
stitutional involvement in the work environ-
ment area concentrated on protection of phys-
ical health and safety.

The principal advantage of an institution of
this kind is that it provides a coordinated

*a’’ Let’s Rebuild America, ” IAM, p. 195.
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focus for workplace research, and it establishes
the workplace as an area of national concern.
It would help to overcome much of the frag-
mentation of workplace research efforts cur-
rently evident in the United States by providing
a central thrust and source for dissemination
of information, demonstration projects, etc.

Existing Federal Education, Training,
and Retraining Policy

At present, instruction for PA is funded
through a variety of public and private sources.
Federal funding of education, training, and
retraining efforts of this type is authorized
under broad legislation designed to encourage
career awareness and occupation-related in-
struction on the elementary, secondary, and
postsecondary levels.

The Federal role in education has tradition-
ally been that of supplementing or enhancing
State and local activities. However, in recent
years, there has been a movement toward less-
ening direct Federal involvement with the
establishment of educational block grants to
States in place of categorical grants targeted
for use with particular population groups or
in specific types of programs. In spite of this
trend, there are still many Federal laws that
influence curriculum content and overall op-
erations of local school systems and institu-
tions of higher learning.

In contrast, the Federal role in training and
retraining efforts—particularly for the eco-
nomically disadvantaged-has been a domi-
nant force since the 1960’s. The enactment of
the Manpower Development and Training Act
(MDTA) and the establishment of a nation-
wide apprenticeship system did much to en-
hance the existing delivery system for train-
ing and retraining. In keeping with the trend
toward decentralization, the recently enacted
Job Training Partnership Act (Public Law 97-
300) assigns responsibility for administration
and regulation of federally funded training and
retraining activities to the States.

For the purposes of this report, this section
will briefly discuss in general terms selected

Federal laws and proposed legislation that are
present or potential sources of support for PA
instructional programs.

Legislation

Elementary, Secondary, and Vocational Ed-
ucation.—The Education Consolidation and
Improvement Act of 1981 (ECIA) called for
the creation of a block grant to States in lieu
of over 40 separate categorical grants to
elementary and secondary schools, many of
which were directed at special populations
such as the handicapped and the economically
disadvantaged. The intent of ECIA is to af-
ford greater flexibility to State agencies and
local school systems in how Federal funds will
be utilized in support of State and local pri-
orities. The major criticism of the Educational
Block Grant Program is that numerous State
and local educational priorities must compete
for the same funding pool. Funding authorized
under the Vocational Education Act of 1963—
legislation now being considered for reauthor-
ization beyond 1984—represents approximate
ly 10 percent of the resources. State and local
education agencies designate funds for second-
ary and postsecondary vocational education
and training.’g Funds made available under the
act are utilized by a variety of institutions, in-
cluding vocational\technical schools operated
by local school systems, Stakoperated skills
centers, and community colleges. Among the
typical expenditures allowable under State-
administered vocational education programs
are facilities maintenance and improvement,
equipment purchase, and curriculum devel-
opment.

Postsecondary Education. —The Higher Ed-
ucation Act of 1968 authorizes Federal funds
for use by public and private colleges and uni-
versities to supplement tuition proceeds, State
funds, and private donations or endowments.
Allowable expenditures under the act include
facilities maintenance and improvement,

‘gDaniel M. Saks, “Jobs and Training, ” Setting National
Prior i-ties: The 1984 Budget (Washington, D. C.: The Brookings
Institution, 1983), p. 165.
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equipment acquisition, and curriculum devel-
opment.

Since the 1960’s, the Federal Government
has operated Student Financial Assistance
Programs-among them the Guaranteed Stu-
dent Loan Program (GSL) and the Pen Grants.
The original intent of these programs was to
provide broader access to higher education for
individuals from low- and middle-income fam-
ilies. However, increased default rates and con-
cern for overall program expenditure levels
($3.1 billion in fiscal year 1983) led to recent
congressional action to tighten eligibility by
requiring all applicants to undergo financial
needs analysis, regardless of income. The Pen
Grants, the largest of the student financial
assistance programs, is also currently under-
going reevaluation. Both GSL and the Pen
Grants have been sources of financial assist-
ance to students enrolled in public and private
colleges and universities and postsecondary,
proprietary business, and technical schools.

Private Sector Training and Retraining-
The recently enacted ob Training Partner-
ship Act (JTPA) replaced as of October 1,
1983, the Comprehensive Employment and
Training Act (CETA) as the legislation
authorizing Federal involvement in occupa-
tional training and retraining. JTPA repre-
sents an expanded version of title VII of the
CETA Amendments of 1968, known as the
“Private Sector Initiative Program,” designed
to stimulate more direct business involvement
in training ,  r e t r a i n i n g employment of the
economically disadvantaged. While the target
audiences for programs designed and operated
under JTPA are economically disadvantaged
youth and adults who lack marketable job
skills, title III of the act authorizes the ex-
penditure of funds for retraining and related
services for displaced workers. JTPA is admin-
istered at the State level, and programs are
implemented through a network of local pri-
vate industry councils that assess local needs
and establish performance standards for train-
ing and retraining programs funded under the
program. Unlike CETA, JTPA does not stipu-
late that living allowances will be provided to

trainees under certain circumstances. Such
provisions are left to the discretion of State
legislatures.

Recent Legislative Proposals

Education, training, and retraining has been
high on the list of priorities for both the 97th
and 98th Congresses. This is due in part to
concern over current and potential future work
force effects of shifts in the industrial composi-
tion of the economy, and in part to the emerg-
ence of “excellence in education” as an issue
of national concern. In addition, the rising na-
tional debt and reduced State and local reve-
nues have generated considerable bipartisan
support for reexamining the Federal role in
education, training, and retraining. Recent
legislative proposals with a bearing on instruc-
tion for programmable automation include the
following

●

●

●

●

●

●

strengthening precollege science and
math education by increasing the supply
of qualified instructors and encouraging
curriculum development;
encouraging computer literacy through
teacher education, the creation of incen-
tives for placement of computer hard-
ware and software in local school systems,
curriculum development, research, and
other means;
stimulating improvement in adult
literacy;
providing assistance to the States to en-
sure that target populations such as the
economically disadvantaged, the handi-
capped, men and women entering nontra-
ditional occupations, veterans, and adults
requiring training and retraining are ade
quately served by vocational education
programs;
creating tuition tax credits, and individ-
ual education and training accounts to
stimulate greater individual participation
in instruction; and
creating tax incentives to encourage em-
ployers to provide additional training and
retraining to employees as needed.
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Options for Education, Training,
and Retraining Policy

There is considerable pressure on the U.S.
instructional system to be more responsive to
structural economic change. Economic and
technological change may well result in more
frequent shifts in work force skill require-
ments, and it may well require greater flexibil-
ity and mobility among work force partici-
pants than ever before. The ramifications of
PA for education and training area subset of
this larger issue. There may be a new mandate
for the U.S. instructional system as a whole
to gear education trainingp and retraining pro-
grams of all types more to long-range, struc-
tural changes in the labor market. This focus,
a change from the past orientation to relative
ly static occupational demands, will also re-
quire a heightened awareness of skills that are
common to a variety of occupations-skills
that, by their very nature, may provide indi-
viduals with greater occupational mobility.
New approaches to curriculum design, more
frequent review and modification of existing
curricula in keeping with substantive labor
market change, an increase in the supply of
qualified instructors in some disciplines, and
more attention to maintaining instructional fa-
cilities and using state-of-the-art equipment,
will be necessary.

While industry, labor unions, and educators
are all providers of PA-related training and
other types of instruction, they have limited
resources and sometimes hold different views
of the nature and scope of instruction required,
as well as the most appropriate modes of de-
livery. In light of these conditions, and the
roles being assumed by industry and labor, the
Federal role in education, training, and retrain-
ing needs to be reexamined. The following Fed-
eral policy options are proposed for consider-
ation by Congress.

No Increased Federal Role

Congress could choose not to modify Federal
involvement in education, training, and re-
training in light of instructional needs asso-
ciated with programmable automation. If this

option were pursued, PA-related instructional
requirements would compete with all others
for Federal dollars earmarked for elementary,
secondary, vocational, and higher education,
and for training and retraining. Producers and
vendors of PA equipment and systems would
provide, as they do now, the bulk of initial
training to employees of user firms.* Compa-
nies utilizing PA would or would not provide
additional in-house instruction based on avail-
able corporate resources and priorities.**
Community colleges and trade and technical
schools, based on their varying readings of
available labor market forecasts, student de-
mand, familiarity with local labor market
needs, and resources, would choose whether
or not to develop PA-related degree and non-
degree programs. Colleges and universities
would, with existing resources, choose whether
or not to adapt their engineering, computer
science, business administration, and career
guidance programs to the needs of automated
manufacturing environments, based on their
understanding of industry and/or student de-
mand. In elementary and secondary education,
creating an awareness of career opportunities
in automated manufacturing and providing in-
formation on skills requirements would be left
to the discretion of the school district, institu-
tion, or individual instructor.

The advantage of maintaining the existing
Federal role in PA instruction is that program-
mable automation is still in the earliest stages
of utilization. Little is known about how PA
will change or modify skill requirements, af-

—
*In the summer of 1982, OTA commissioned a survey of

views of education, training, and retraining requirement
associated with the use of programmable automation. Results
of telephone interviews with producers of PA equipment and
systems indicated that 93 percent of producer firms provide
instruction for their customers, but that the training is narrowly
focused and designed for use with a variety of occupational
groups.

**The OTA.commig9ioned survey of views of PA-related
education, training, and retraining requirements found that 40
percent of the representative manufacturing facilities contacted
utilized some form of PA, and of this number, only 22 percent
sponsored or conducted education and training for automated
manufacturing. Among the plants currently not offering instruc-
tion of this type, only 18 percent indicated any plans to imple-
ment programs in the future. The most common reason cited
was “low benefits relative to costs. ”
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feet job design, or trigger job loss, particularly
over the long term. Current labor market fore-
casts shed little light on possible new career
opportunities within automated manufactur-
ing on which to base instructional priorities.

The disadvantage of not modifying Federal
involvement in education, training and retrain-
ing for PA is that the Federal Government
would forego potential roles unlikely to be
assumed by other levels of government or the
private sector, such as assisting in the coor-
dination of instructional activities, ensuring
that adequate labor market forecasts are de-
veloped and that information derived from
such forecasts is actively disseminated to in-
dividuals, educators, and trainers. For exam-
ple, State governments are unlikely to encour-
age instruction that increases individual
mobility within the work force (and between
States), although increased mobility may fur-
ther national employment objectives. In ad-
dition, shortages of instructors, inadequate fa-
cilities and outdated equipment among
traditional deliverers of technical instruction
are national concerns. These conditions should
be considered in determiningg possible Federal
roles in instruction for programmable automa-
tion and in examining overall Federal involve
ment in education, training, and retraining.

Increase Support for Facilities, Equipment
and Qualified Instructors

Congress could choose to build on the exist-
ing Federal role in elementary, secondary, and
postsecondary education by targeting re-
sources for the purchase or lease of state-of-
the-art equipment and/or by making selected
facilities ready for use in future periods of in-
tense instructional demand. It could further
increase instructional capacity by creating tax
incentives that would encourage user firms to
purchase state-of-the-art equipment and sys-
tems for training purposes and to expand their
in-house instructional facilities. Congress is
currently considering proposals to strengthen
science and math instruction on the elemen-
tary, secondary, and postsecondary levels by
improving curricula and stimulating more in-

terest in teaching careers in these fields. It
could also consider methods to encourage in-
terest in careers in engineering education and
other forms of technical instruction.

The advantage of these congressional ac-
tions is that upgrading facilities and equip-
ment, as well as stimulating the supply of in-
structors, would remove the major barriers to
the establishment of relevant instructional
programs within the public and private sec-
tors. Such actions would serve to shorten the
time from the identification of new skill re-
quirements to the development of instruction-
al programs. Removing impediments to the
timely design of instruction would be particu-
larly valuable for displaced workers and others
seeking to develop new skills or enhance ex-
isting skills quickly.

The disadvantage of congressional actions
of this type is that they might stimulate too
much interest in PA-related instruction at the
expense of other types of education and train-
ing. Doing so would result in the establish-
ment of excess capacity for PA-related skills
development. In addition, there is the danger
that facilities improvements and equipment
purchases could overshadow attention given
to needs assessment, curriculum design, and
instructional program delivery.

Encourage Curriculum Development

Congress could choose to encourage the de-
velopment of curricula for various educational
levels and instructional programs geared to
the development of PA-related skills, perhaps
by fostering the development of voluntary
guidelines for PA-related curriculum content.
This could be accomplished by establishing a
program within the Department of Education
that would provide grants to educational
institutions to develop model curricula. Alter-
natively, funds for relevant curriculum devel-
opment could be designated within the exist-
ing program of Educational Block Grants to
States. By encouraging industry and labor
participation in curriculum development at all
levels, and by encouraging interjector coopera-
tion in defining instructional requirements and
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strategies generally, Congress could reinforce
ties between industry, labor, and the instruc-
tional community.

Such congressional actions would create an
environment for anew and coherent approach
to curriculum design. At present, many pro-
grams for PA-related skills development consist
simply of adding PA components to existing
curricula. For example, a number of robotics
maintenance and repair programs are based
on long-established curricula for electrome-
chanical technology or electronics. This ap-
proach to curriculum design is not necessarily
ineffective; it simply needs to be examined and
evaluated. However, curricula that are tied too
closely to specific occupations may not stand
the test of time, particularly Since present
skills requirements associated with PA may
represent only the first wave of change. En-
couraging comprehensive curriculum design
and the establishment of voluntary guidelines
for curriculum content would guarantee some
degree of standardization to both enrollees and
employers. Such standardization would foster
the development of common skills that would,
in turn, encourage more standardized ap-
proaches to job content and greater individual
mobility within the work force. This would en-
courage proactive education and training.

The disadvantage of such congressional ac-
tions is that, unless carefully devised, they
might stifle creative approaches to curriculum
design and content that are ongoing or that
might otherwise develop on the institutional
level. There is also a risk that the importance
of PA issues might be overemphasized in over-
all curriculum design.

Encourage Renewed Emphasis on Basic Skills
and Problem-Solving Skills

Congress could choose to encourage at all
levels of instruction a renewed emphasis on
strong, basic skills in reading, math, and
science. Special emphasis could be placed on
the development of individual problem-solving
skills, since these are important prerequisites

to training for careers in automated manufac-
turing, as well for nonmanufacturing occupa-
tions. Many individuals are unable to partici-
pate in PA-related instruction due to basic
skill deficiencies. Others have received tech-
nical instruction that was geared to the devel-
opment of manual skills and that provided
limited opportunities for the development of
more abstract problem-solving abilities. Some
have held jobs for long periods that did not
require use of conceptual skills that may be
more important for work in computerized set-
tings. Congress could emphasize the impor-
tance of both basic skills and problem-solving
skills at all levels of instruction, and take steps
to coordinate basic-education programs for
school-age youth and adults. This could be
accomplished by strengthening the coordina-
tion function now performed by the Depart-
ment of Education for elementary, secondary,
vocational, technical, and higher education.
Currently, the Department sponsors research
on alternative approaches to basic skills and
problem-solving skills development for dif-
ferent levels of education and for students of
different age groups.

There are a number of advantages in pursu-
ing this option. First, it can make the labor
supply more resilient in the long-term by rais-
ing the overall skill level. Second, it creates
a common foundation of skills that could be
enhanced over time (as needed) through the de
velopment of job-related skills, including those
associated with PA. Third, this approach does
not feed the process of “skills obsolescence”
by tying individual instruction too closely to
specific technologies.

The disadvantage of this course of action is
that it risks overemphasis of the basic skills
to the neglect of broader educational experi-
ences and the stimulation of career interests.
In addition, it represents only part of a long-
term solution, and it does not address the need
for the development of specific, PA-related
skills needed in the short-term, such as main-
tenance, repair, and programing.
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Intensify Efforts to Gather and Broadly
Disseminate Labor-Market Information

In order to adequately prepare for participa-
tion in the work force, individuals need access
to current, reliable information on labor mar-
ket trends, especially trends for occupational
employment. Educational and career guidance
personnel at all instructional levels, as well as
individuals who provide job counseling and
placement assistance to adults, also need ac-
cess to current, reliable information. Congress
could choose to strengthen the national
database for labor-market information and en-
courage the development of strong links to
State and local databases, where they exist.
It could also encourage more systematic dis-
semination of labor market information, in
cooperation with the private sector, by modi-
fying the responsibilities of the Bureau of La-
bor Statistics and designating broad-based in-
formation dissemination as a primary BLS
function. These actions would require an in-
crease in appropriations, in light of recent cut-
backs in Federal statistical programs.

One advantage of this type of congressional
action is that it would enhance public and pri-
vate sector knowledge of labor market condi-
tions, facilitating “informed” planning by in-
dividuals, employers, educators, and all levels
of government. Another advantage is that the
database could be used in combination with
information on industrial activity (e.g., plant
and facility improvements) as an early warn-
ing system for major shifts in skills require-
ments in older or emerging growth industries.

The disadvantage of enhancing current
labor-market information gathering and dis-
semination programs is that additional Fed-
eral expenditures would be required in a period
of relatively limited Federal resources. The
success of such a program would hinge on the
close cooperation of industry and labor unions
with the Federal Government in sharing infor-
mation on emerging skills requirements and
current approaches to job design.

Encourage Individual Participation in
PA-Related Instruction

Congress could choose to influence the num-
bers of individuals who seek PA-related in-
struction or retraining for jobs in nonmanufac-
turing sectors. Measures such as those already
being considered by Congress to make individ-
ual participation in instruction more econom-
ically feasible could be used to encourage PA-
related skills development. These proposals in-
clude: the creation of individual tax incentives;
the designation of trainingas an allowable ex-
pense under the Unemployment Insurance
System; and the establishment of individual
education or training accounts.

This course of action would increase the role
of individuals in the adjustment process. In-
centives to individuals would be particularly
valuable in instances where employers do not
provide PA-related skills development oppor-
tunities to their employees beyond the level
of introductory training. Displaced workers
who wish to pursue careers in computerized
environments or elsewhere would gain the re-
sources for acquiring necessary skills.

Possible disadvantages in congressional ini-
tiatives of this kind include overstimulation
of individual interest in PA-related skills de-
velopment that, unless carefully monitored,
could result in a skills glut; proliferation of PA
instructional programs that are not necessari-
ly of high quality; and a disincentive to indus-
tries utilizing PA to provide employee instruc-
tion.

Encourage Industry-Based Instruction

Findings of an OTA-sponsored survey of
views of instructional requirements for pro-
grammable automation suggest that the ma-
jority of firms currently utilizing computer-
automated equipment and systems have no
plans at this time to establish in-house instruc-
tional programs in the near future.20 These
— — . — — —

20For additional information on this OTA-sponsored survey,
see Automation and the Workplace: Selected Labor, Education,
and Training Issues, op. cit., March 1983.
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findings are in keeping with ongoing, private
sector concern about the high costs associated
with providing in-house, technical instruction.
Congress could choose to encourage users of
progr ammable automation to establish or en-
hance existing, in-house technical training and
education programs through the creation of
tax incentives that help defray the costs of in-
structors, equipment, expansion of instruc-
tional facilities, and curriculum development.

This type of congressional action would
stimulate additional training to meet short-
term industrial needs. It would also encourage
firms already providing PA-related instruction
to broaden what is commonly very narrow
course content; to provide access to training
to a wide range of occupational groups-in-
cluding production line workers; and to consid-
er establishing longer range human resource
development programs. Training associated
with proprietary processes might be stimu-
lated by the availability of additional resources,
Incentives might be particularly useful in
making training in small firms more struc-
tured and focused; it traditionally occurs in-
formally on the job due to limited resources
and other factors.

One risk of such congressional initiatives is
that they may not assist manufacturing work-
ers who need it the most: lower skilled produc-
tion line workers and skilled craftsmen who
have become unemployed or are at the great-
est risk of job loss, since industry has tradi-
tionally provided little training to these work-
er groups. The design of specific initiatives
would determine whether the unique needs of
these worker groups are taken into account in
instructional programs. There might also be
a disincentive for some individuals to pursue
PA-related education and training programs
that are not offered by their employers.

Intensify Research Efforts

Since programmable technologies are still
maturing and PA diffusion is still in the earli-
est phases, it is likely that additional changes
in skill requirements for automated manufac-

turing will emerge over time. Congress could
choose to increase Federal sponsorship of re-
search to identify changing skills requirements
within existing manufacturing occupations
and emerging occupations, and to provide for
broad-based dissemination of the findings to
better equip educators and trainers for cur-
riculum development. Congress could also use
a research program to encourage the develop-
ment of instructional standards that are in
keeping with PA-related skill requirements. It
could authorize the Departments of Education
and Labor to establish mechanisms for regu-
lar review and reassessment of these stand-
ards by industry, labor, and educators. Strength-
ening the labor-market information database,
as proposed in a previous option, is a prereq-
uisite for this initiative.

Individuals, educators, industry, and labor
would all benefit from an increased under-
standing of changing skills and emerging oc-
cupations, especially since little research of
this kind is conducted within the private sec-
tor. Broad-based dissemination of this infor-
mation by Federal and State governments,
nonprofit associations, and other entities
would ensure that workers of all types would
have access and the opportunity to determine
what it means in light of their career goals and
skill levels. Over time, the availability of this
information would give individuals and insti-
tutions a stronger basis from which to forecast
future skills changes and to initiate instruc-
tional activities based on these changes. The
creation of instructional standards would en-
courage the development of high-quality edu-
cation, training, and retraining programs with
content that accurately reflects industrial
skills requirements.

A disadvantage to this option is that it
would require an expanded Federal role in so-
ciotechnical research in a period of limited Fed-
eral resources. Another disadvantage is that
the creation of instructional standards could
stifle creative approaches to curriculum con-
tent at the institutional level, and instructional
responses to the needs of particular industries
with unique PA applications.


