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Foreword

Effective use of technology depends as much on people as on the technology itself. This
has never been more true than it is today. The once great technological advantage of American
firms has narrowed in many industries. Increasingly, the competitive edge will go to the
company or country with flexible, well trained workers who can adjust quickly to rapidly
changing demands and who have the skills to fully exploit new technology. Such workers are
key to the creation of more productive, effective enterprises-the kind likely to contribute to
raising living standards.

The stakes are high-for America’'s position in the global economy, for national living
standards, and for the individual worker. Many of our competitors have well educated, highly
skilled workforces, who are paid less than our own, and receive more training. Clearly, we
can’t compete with these countries on the basis of wages without sacrificing living standards.
If we are to avoid falling behind, far more American companies (and other institutions, public
and private) will need to develop and tap their employees’ skills at al levels. The few leading
edge American companies that have done this find that they must make major commitments
to training, both in resources and attention to quality, and that the training must reach al levels
of the workforce-not just managers, professionals, and technicians. Often, these companies
have discovered that they need to upgrade the basic skills of their workers before the workers
can benefit from training.

For such reasons, employee training, once a minor concern in American industry and
largely ignored in public policy, must move toward center stage. This report, requested by the
Senate Labor and Human Resources Committee, the House Education and Labor Committee,
and the Senate Finance Committee, focuses on the training given to employed workers both
from the standpoint of the competitiveness of U.S. industry and from the standpoint of the
individual worker who may need training to advance. Most workers who get training get it
from their employer, and much of the report looks at the employer provided training system.
The message of this report is that the debate about national training policies needs to be
broadened to encompass not only training programs for the economically disadvantaged, the
displaced worker, or people with special needs, but al so those who stand on the front line of
American productivity-employed workers at all levels.
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\—~ Director
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Chapter 1
Summary

The quality of the U.S. workforce matters now
more than ever. Well-trained, motivated workers
who can produce high-quality goods and services at
low cost help enhance industrial productivity and
competitiveness and keep American living stan-
dards high. In today’s international economy, work-
ers must be prepared to change the way they do their
jobs in order to capture the benefits from rapidly
evolving technology. Training goes hand-in-hand
with productivity, quality, flexibility, and automa-
tion in the best performing firms.

Good training pays off—for the individual worker
whose skills are upgraded, for the company seeking
a competitive edge, and for the Nation in overall
productivity and competitiveness. Conversely, in-
adequate training costs firms and workers—in down-
time, defective parts or equipment, wasted material,
health and safety risks, late deliveries, and poor
customer service. Poor training also can delay the
implementation of new technology or work reorgani-
zation.

When measured by international standards, most
American workers are not well trained. Many in
smaller firms receive no formal training. Larger
firms provide more forma training, but most of it is
for professionals, technicians, managers, and execu-
tives. Our major foreign competitors place much
greater emphasis on developing workforce skills at
all levels. Experienced production workers at Japa-
nese auto assembly plants, for example, get three
times as much training each year as their American
counterparts.

American manufacturing and service workers
have the skills for yesterday’s routine jobs. But,
these workers will need new skills to function well
in the more demanding work environments that
increasingly characterize competitive industries able
to provide high-wage jobs. Skills and responsibili-
ties are broadening. Competitive manufacturing and
service firms will increasingly rely on employees
with good higher order skills-reasoning and problem-
solving. Work reorganization forces employees to
take more responsibility, cooperate more closely
with one another, understand their roles in the
production system and in the organization, and act

on that knowledge. These changes require good
worker training.

The need for better training is clear in both
manufacturing and service industries. American
manufacturers have repeatedly lost out to foreign
competitors who are able to make more reliable
products with better features at lower cost. In many
of the service industries, it is domestic competition,
shifts in consumer demand, and deregulation that
have forced companies to reassess their management
and training policies. Like manufacturers, service
firms compete on the basis of price (e.g., for
insurance), quality (e.g., rapid but accurate response
to customer inquiries), and flexibility (e.g., new
banking products). Many services now depend on
redesigned production systems built around dis-
persed computing power and on employees with the
social skills to interact with customers. They need
workers who are motivated, managed, and trained in
new ways.

Simply providing more training will not promote
industrial competitiveness, however. If work is not
organized to tap employees' skills, the firm's
investment will be wasted. In addition, training must
be focused on workplace problems and delivered
effectively. Techniques such as relating training
more closely to business goals, following instruc-
tional development principles, and effectively using
training technology can improve the quality of
training and increase its chances of transferring back
to the job. Yet, systematic efforts to apply these
techniques are still rare outside of sophisticated
firms with large training budgets. Most training
programs lag far behind the state-of-the-art.

Demographic change is shaping training needs.
Over the rest of the century, the labor force will
expand more slowly than at any time since the
1930s. In 2000, the average worker will be nearly 40
years old, compared with 36 today. Keeping this
slowly aging workforce up-to-date and flexible will
require ongoing training. Many new entrants will
come from minority groups that historically have
received less education. New entrants in genera
need better basic skills, including reading, writing,
arithmetic, and oral communication, as will many
Americans aready in the labor force. In part because
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American workers are so mobile, especially when
they are young, most companies offer training only
sporadically, such as when introducing new equip-
ment. Moreover, few American workers voluntarily
upgrade their skills for job advancement.

Our major trade competitors provide more and
better worker training. Their governments offer both
financial and technical support to firms and workers
for training. Our competitors also provide better
basic education. On average, young Americans have
lower academic competencies than young peoplein
several other industrialized countries. Moreover, in
other industridized nations, training and learning on
the job are seen as a continuing need. More than ever
before, the international economy pits the U.S.
workforce against those in other countries. The
worse the United States fares in this competition, the
more American industrial competitiveness and liv-
ing standards will slide. American companies can
move some of their operations abroad; few Amer-
ican workers have that choice.

Over the long term, improving the educational
system and developing more effective ways to help
young people make the transition from school to
work will be crucial to the Nation’s continued
economic success. Y et, people already at work will
comprise a mgjority of the workforce over most of
the next two decades. In the near term, their training
will have the greatest influence on national competi-
tiveness. While the need to improve the schools has
been the focal point for much debate, policymakers
have only recently begun to turn their attention to the
continuing training and education needs of em-
ployed workers.

The U.S. Government now does little to influence
corporate training. With a few exceptions (e.g.,
small grants to demonstrate ways to improve the
basic skills of workers), federally sponsored training
programs focus on the unemployed or economically
disadvantaged. State governments provide only very
modest direct support to corporate training in
economic development programs, plus indirect sup-
port through community colleges.

New ingtitutional structures will be needed to
make affordable training available to employees of
small businesses and other firms with limited
resources. A variety of approaches, including indus-
try training consortia, involvement of employer
organizations in training, State assistance programs,
and joint labor-management programs promise to

enhance the scope and quality of training. Such
efforts currently are very limited, however.

For a slowly increasing number of businesses,
training is becoming an integral part of competitive
strategy-key to continued growth. When improv-
ing their production systems, however, most Ameri-
can firms focus on investments in hardware-
equipment and physical plant—rather than on the
people who will make the hardware perform. When
managers treat their workforces as adjuncts to
technology instead of as capital assets, they fail to
capitalize on employee skills and to reap the rewards
that can come from blue-collar innovation.

This assessment, requested by the Senate Labor
and Human Resources Committee, the House Com-
mittee on Education and Labor, and the Senate
Finance Committee, examines employee training
issues from the standpoint of maintaining a compet-
itive workforce. The assessment analyzes the forces
that are shaping training today, and describes the
extent of current U.S. employer-provided training
compared with that of our major competitors. The
assessment also examines trends in instructional
technology and their use in training programs.
Finally, it presents options Congress may wish to
consider to encourage employer-provided training,
improve the quality and effectiveness of training,
link training and technology assistance, and provide
retraining to individuals for career advancement.

THE CHANGING AMERICAN
WORKPLACE

American firms are competing with foreign rivals
that are much more competent today than just afew
years ago. The competitive pressure will only grow
stronger over the coming decades as more compa-
nies in more parts of the world master the skills
needed to export or to compete with imports in their
domestic markets.

Cost, quality, and flexibility determine competi-
tive outcomes. Success in producing high-quality
goods at low cost comes from highly developed
production systems that effectively couple product
and process design, work organization, and shop-
floor management.

Many U.S. firms lag behind their competitorsin
introducing flexible automated production systems
that can offer the variety that consumers expect and
the just-in-time deliveries that corporate customers
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demand. American firms also lag in the reorganiza-
tion of work—and the worker training-needed to
improve quality and flexibility. These problems
show in the marketplace (e.g., when America's
drivers purchase imported cars or when foreign
banks underwrite bonds for American corpora-
tions).!

The higher the competitive standing of U.S.
industries in the international economy, the higher
will be average U.S. living standards. To pay wages
commensurate with American living standards, U.S.
firms must equal or surpass their foreign counter-
parts in productivity or quality. And, the competi-
tiveness of small firms and the services matters even
if their products do not trade internationally. Many
of these businesses supply other firms that do export
or compete with imports. Suppliers’ costs, quality,
and productivity directly affect those of their corpo-
rate customers. As most new jobs in the United
States over the next several decades will be in the
services, the strength of service industries will be
critical to living standards. Small firms of all types
also will create proportionately more jobs than their
total share of employment.

Faced with ever more intense competition, U.S.
firms are searching for strategies that offer sustaina-
ble long-term advantages. While the mass produc-
tion era has not ended, the rules for success have
changed (see table 1-1).°The changes summarized
in table 1-1 and in the discussion below arein their
early stages. A few American firms have aready
reorganized along these lines. Many others are
taking tentative steps, experimenting with new
approaches. Smaller U.S. companies, in particular,
have been slow to grasp the new forces at work and
their implications for training.

Some American companies that have radically
altered how they do work have emulated Japanese
production systems, which depend heavily on moti-
vated and capable employees to prevent or catch
product defects. Japanese firms also seek stable,
long-term relationships with smaller groups of
frost-tier suppliers that are expected to be sensitive to

customers’ day-to-day needs. To be responsive to
shifting market demands and provide more customi-
zation for individual clients, Japanese companies
also design products for ease and speed of manufac-
turing. Finaly, they emphasize employee involve-
ment and job rotation backed up with substantial—
and ongoing-training. American companies that
have adapted this model have found that their
workers can achieve levels of productivity and
guality equal to the best in the world.

U.S. multinational firms must achieve produc-
tivity levels equal or superior to their competitors
abroad; everything else the same, such firms will
locate plants in countries where costs are lowest and
productivity and quality highest. Multinationals are
seeking to combine operations in the major indus-
trial nations into a globally integrated whole while
geographically dispersing design, development, pro-
duction, distribution, and marketing (see chs. 3 and
4). American workers might be expected to help
schedule production to coordinate with foreign
deliveries, or they may need to cooperate with their
counterparts in factories overseas to solve quality
problems. Globalization also can bring new
workplace technology (e.g., computer networks for
worldwide inventory control), rapid changes in the
goods a factory produces, and frequent minor
changes to accommodate national markets (e.g.,
labeling in local languages).

At the same time, the United States has special
significance for foreign multinationals. Asthe larg-
est market in the world, the United States is a magnet
for goods and investment from abroad. Any foreign
firm that aspires to global success must be competi-
tive here. This means jobs and opportunities for
American workers. It also means that foreign-owned
plants in the United States will continue to be
sources of new ideas in production management.
Foreign-owned consumer electronics firms intro-
duced new concepts during the 1970s and 1980s;
more recently U.S. auto assembly plants operated by
Honda, Toyota, and other have been trendsetters in
productivity and training.

I0TA’s ongoing assessment of Technology, Innovation, and U.S. Trade involves three reports on COMPELItIVENESS in manufacturing, The first in the
series analyzes therole of manufacturing in the U.S. trade deficit; se€aying the Bill: Manufacturing and America’ s Trade Deficit (OTA-ITE-390). For
policiesto restore the technological leader ship in manufacturing, see Making Things Better: Competing in Manufacturing (OTA-ITE-443). The third
report, duein spring 1991, willexamine the trade and industrial policies of Japan, other East Asian countries, and the European Community and their
possible relevance to U.S. competitiveness. An earlier OTA report dealt with service industries; see International Competition in Services

(OTA-ITE-329).

2A more comprehensive version of table 1-1 maybe found in ch. 4 as table 4-3.
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Table I-I-Changing Organizational Patterns in U.S. Industry

Old model

New model

Mass production,
1950s and 1960s

Flexible decentralization,
1980s and beyond

Overall strategy

+ Low cost through vertical integration, mass production, scale
economies, long production runs.
+ Centralized corporate planning; rigid managerial hierarchies.

. Low cost with no sacrifice of quality, coupled with substantial
flexibility, through partial vertical disintegration, greater reliance
on purchased components and services.

« Decentralization of decisionmaking; flatter hierarchies.

Production

+ Fixed or hard automation.

+ Cost control focuses on direct labor.

+ Outside purchases based on arm’s-length, price-based compe-
tition; many suppliers.

+ Off-line or end-of-line quality control.

« Fragmentation of individual tasks, each specified in detail;
many job classifications.

+ Shopfloor authority vested in first-line supervisors; sharp
separation between labor and management.

« Flexible automation.

« With direct costs low, reductions of indirect cost become critical.

. Outside purchasing based on price, quality, delivery, technol-
ogy; fewer suppliers.

. Real-time, on-line quality control.

. Selective use of work groups; multi-skilling, job rotation; few job
classifications.

« Delegation, within limits, of shopfloor responsibility and author-
ity to individual and groups; blurring of boundaries between
labor and management encouraged.

Hiring and human relations practices

+ Workforce mostly full-time, semi-skilled.

+ Minimal qualifications acceptable.

« Layoffs and turnover a primary source of flexibility; workers, in
the extreme, viewed as a variable cost.

+ Smaller core of full-time employees, supplemented with contin-
gent (part-time, temporary, and contract) workers, who can be
easily brought in or let go, as a major source of flexibility.

+ Careful screening of prospective employees for basic and
social skills, and trainability.

+ Core workforce viewed as an investment; management atten-
tion to quality-of-working life as a means of reducng turnover.

Job ladders

« Internal labor market; advancement through the ranks via
seniority and informal on-the-job training.

. Limited internal labor market; entry or advancement may
depend on credentials earned outside the workplace.

Training

+ Minimal for production workers, except for informal on-the-job
training.

+ Specialized training (including apprenticeships) for grey-collar
craft and technical workers. -

« Short training sessions as needed for core workforce, some-
times motivational, sometimes intended to improve quality
control practices or smooth the way for new technology.

« Broader skills sought for both blue-and grey-collar workers.

SOURCE: Office of Technology Assessment, 1990.

The new flexible decentralization model in table
1-1 has two central themes: 1) reorganizing produc-
tion so that lot sizes can be smaller and production
runs shorter with little sacrifice in efficiency, and 2)
transferring decisionmaking authority downward
and outward to semiautonomous divisions and/or
the shopfloor. Both these trends are reinforced by
U.S. industry’s growing reliance on outside sources
of labor (contract employees), expertise (engineer-
ing services), and tangible inputs to production
(purchased components and sub-assemblies).

Those American firms that have redesigned
their production operations most effectively have
done so systemwide. The needed perspective en-
compasses not only selection of machines and
factory layout, but design of products for efficiency
in manufacturing, appropriate allocation of tasks
among people and machines, and careful coordina-

tion of production flow. These firms are decentraliz-
ing, flattening their management hierarchies, and
purchasing more on the outside, all in the interests of
cutting costs, improving quality, and responding
more quickly to market demands. To be effective,
these changes require substantial training for em-
ployeesat al levels.

THE NEED FOR TRAINING

Many American workers are ill-equipped for
the sweeping changes industry must make to be
competitive. Their jobs may not have required
strong basic skills, teamwork, or higher order skills
such as problem-solving. In the future, many more
jobs will require these skills. But the need for
training and retraining is not just a matter of
meeting the needs of growing sectors, growing
occupations, or companies hard-pressed by inter-
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Photo credit: UAW-Ford National Education,
Development and Training Center

Growing computer use means more workers need to
develop their computer skills. This training facility is jointly
sponsored by a cooperative union-management program.

national competition—it is critical throughout
industry if the United States wants a high-wage,
high-skill economy.

Training for the Workplace of the Future

Nearly half of business investments for capital
equipment now go for computers and related tech-
nologies. Personal computers and other inexpensive
terminals collect data on the factory floor, track
inventories, and help schedule production. Statisti-
cal process control reduces variance in production
by tracking process parameters (e.g., temperature,
pressure) over time and examining the trends in
those parameters to determine the limits beyond
which product quality begins to deteriorate. Computer-
aided design systems automate drafting and graphics
and maintain databases of drawings and specifica-
tions. While computer-integrated manufacturing re-
mains a dream more than a reality, companies are
slowly but surely learning to capitalize on flexible
automation. Service firms rely more and more on
decentralized computer systems for data processing,
for tracking inventory and sales, and for delivering
their products.

To be used effectively, these technologies will
require workers to learn new, very different
skills. While some jobs become less demanding with
automation, many others become more complex
because of the mix of tasks assigned to workers and
the speed of production (see box I-A). Emphasis on
quality and prevention of mistakes requires employ-
ees to have a broader understanding of the produc-

tion process. With statistical process control, for
example, machine operators may also have to enter
data and construct and interpret control charts. These
tasks may require basic arithmetic skills as well as
an understanding of how one step in the production
process relates to others.

Companies with flexible design, development,
and production systems rely on workers to
anticipate possible problems, eliminate bottle-
necks, avoid production shutdowns, and ensure
quality. Increasingly these systems include continu-
ous improvement (kaizen) programs that focus on
cutting costs, improving quality, and reducing waste
and scrap. Workers participate in group problem-
solving meetings and employee involvement pro-
grams. They need strong social and communications
skills to fit into a group, contribute effectively, and
convey information about group actions or sugges-
tions.

Many American firms have found training
employees for new technology more difficult than
anticipated. Many workers need to upgrade their
basic skills before they can handle other training.
Narrowly focused training, common in the past, is
likely to be ineffective in achieving corporate goals
for implementing new technology when the context
is the total production system. Moreover, problem-
solving and teamwork are new objectives for non-
managerial training in the United States, and the
most effective approaches have yet to be defined
clearly.

New forms of work organization push respon-
sibility and authority downward in the corporate
hierarchy, from line managers and staff engi-
neers toward the shopfloor. Information systems
bring business data previously restricted to manag-
ers—incoming orders, unique customer require-
ments, production schedules, cost and sales projection
directly to the factory floor. Shopfloor groups often
must know how to interpret such information and
apply it to their work. This change, more than any
other, promises to fundamentally alter traditional
workplace hierarchies and to create a new set of
training reguirements.

Job classifications are broadened, with tasks such
as inspection and quality control, routine mainte-
nance, and equipment calibration transferred to
semiskilled workers. In the auto industry, for exam-
ple, traditional U.S. assembly plants have 80 to 95
job categories, compared with 2 to 4 in the U.S.
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Box |-A—Job Opportunities and Skills: Growing Mismatch

Will automation and other technological changes downskill the workforce-making jobs simpler, less
demanding, hence less deserving of wage premiums? Or will a higher skill workforce be imperative for using
technology in ways that will enhance competitiveness, hence raising wages and living standards? Does the
machine-particularly the computer-automated machine in the factory or in the office-replace human skills, or
extend and supplement them?

Such questions have been debated for years. The only unambiguous answer is “yes and no.” The scale and
complexity of the Nation's economy, along with poor measures of skill, make other conclusions hard to defend.
And yet, what might seem an academic question has implications for training policy and for the careers of workers.
This box summarizes findings from later chapters (especially chs. 3,4, and 6) concerning upskilling/downskilling
questions, and the probable mismatch between the better job opportunities generated by the U.S. economy and the
skills of much of the labor force.

Neither Upskilling Nor Downskilling, But Both

Technological innovations may raise skills needed for some jobs while stripping skill away from others. In the
early years of numerically controlled (NC) machining, generating and debugging programs was quite difficult, and
typically assigned to engineers or other specialists (see app. 4-A, ch. 4) Machining jobs were deskilled, in some cases
to little more than machine monitoring. Today, preparing NC programs is easier, more like working with word
processing equipment. Those machinists who now prepare their own programs (a few aways have) find their jobs
upskilled. The new skills are mental (planning a sequence of cuts and programming it) rather than manual (set-up,
gaging, tool sharpening). But eventually, most of the simpler NC programs will themselves be prepared
automatically. People will handle only the exceptions—make decisions that cannot be left to an automated
system—resulting in another round of deskilling. As this example suggests, the overall dynamics of cycles of
downskilling, upskilling, and reskilling are not easily predicted from short-term trends.

What about the aggregate picture? To get a handle on future skill and occupational needs, it is useful to think
of the economy as consisting of just two groups: traditional and knowledge-intensive sectors (see app. 3-A in ch.
3). While the two groups now employ roughly the same number of people, the knowledge-intensive sectors
(including high-technology manufacturing, health services, and business services) are growing more rapidly and
will create more new jobs than the traditional sectors (e.g., retail trade, personal services, traditional manufacturing).

Of course, some jobs in the traditional sectors require a great deal of know-how (e.g., the skilled trades) and
many jobs in the knowledge-based sectors require little knowledge or skill (hospital orderly). Moreover, jobs and
skills in both sectors are affected by restructuring and automation (e.g., the computerized systems used for ordering,
inventory control, and on the sales floor in retailing). But the traditional sectors create low-skilled and low-paying
jobs in larger proportion. More of the jobs in the knowledge-intensive sectors are technical, administrative, or
otherwise specialized; they are likely to require education/training credentials for entry. In health care, for example,
job and skill categories continue to expand, in part due to new technologies. Some familiar jobs have changed
dramatically-technicians in pathology laboratories now work with automated equipment alongside their
microscopes, for instance-while diagnostic techniques like magnetic resonance imaging require new sets of skills
for both maintenance and use.

Mobility and Demographics

The simplified two-sector picture of the economy-one sector in which skill requirements change relatively
dowly (in both directions), the other characterized by more rapid flux-can now be contrasted with the labor market
(also divided into two parts), As described in chapter 3, the lower tier of the labor market consists of poorly paid
occupations (e.g., clerk, custodian, waitress) that have not generally required much education. The upper tier
includes managerial, administrative, technical, and professional or paraprofessional occupations (many though not
al quite well paid, but most requiring education/training credentials). The traditional sectors generate low-tier jobs
in large numbers, along with some upper tier jobs. The knowledge-intensive sectors generate jobs in both tiers.

Atone time, people of ability and ambition could, with on-the-job experience, climb beyond the lower tier with
relative ease. Today, specialized education or training may be required simply to enter a track promising upward
mobility. Many employers even screen applicants for jobs usualy regarded as unskilled for credentials that suggest
trainability. Relatively speaking, there will be fewer opportunities for people without credentials to prove
themselves in the workplace and then to advance.
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SOURCE: Office of Technology Assessment 1990.

These shifts mirror a population in which more and more Americans take some college courses. While the
relation between years of schooling and job performance is loose, people who lack basic skills and/or the credentials
to find ajob that promises upward mobility will be left behind. In the years ahead, more young workers seeking
entry-level jobs will be blacks and Hispanics who on average have received less education than whites. Some will
be immigrants, with poor language skills. During the boom years of mass manufacturing, lack of schooling or poor
basic skills were no handicap to getting a job in a textile mill or an auto plant. Today, they are. Automation and
foreign competition have cut into blue-collar manufacturing jobs, and technological change has raised the skill
requirements for many of those remaining. Many jobs in the services require employees at home in dealing with
the public. Without substantial changes in the performance of the U.S. education and training system, the mismatch
between jobs and job opportunities and the skills and ahilities of the workforce will grow. There will be too many
people who can qualify only for the least demanding of jobs, too many people who will not be able to move upward.
There will be too few people with the skills needed to drive innovation and economic growth.

plants operated by Japanese automakers (at a mini-
mum, production and maintenance workers). When
group members rotate among jobs, multiskill train-
ing becomes important. Job rotation not only adds
flexibility (workers can help and cover for one
another), it brings variety to the workplace and helps
morale.

These changes also require new forms of
management and professional training. First-line
supervisors will spend more time on planning and
coordination than direct oversight of production.
They must be retrained to oversee work groups,
which calls for skills in facilitating change and
resolving conflicts. Supervisors and managers also
need training in how to make the most effective use
of retrained workers—how to follow up on worker
training to ensure it transfers to the job, and how to
help workers assume more responsibility. Product
engineers and manufacturing specialists may be
expected to join continuous improvement meetings
and to act on suggestions from production employ-
ees. These employees will require not only team-
work training, but will have to accept new workplace
roles. Training managers may also meet with corpo-
rate strategic planning groups-a situation unheard
of afew years ago and one to which executives may
have trouble adjusting.

Reorganizing along these patterns generally
calls for good basic skills, a wider range of
task-specific technical skills, and organizational
training. The latter sets each individua’s job in its
overall context and demonstrates its importance for
achieving the company’s goals. Such training is
difficult to deliver effectively.

Globalization also means new responsibilities.
Flexible organizations that must respond quickly to
local market conditions cannot wait for decisions
from the home office. Loca managers must be
trained and informed to make decisions themselves.
Companies also may need to train their employees in
other cultures and languages, both to better under-
stand their competitors and to operate in foreign
markets.

These changing skill needs pose special difficul-
ties for smaller fins. American companies are
seeking stable, long-term relationships with rela-
tively small groups of frost-tier suppliers. Xerox, for
example, now purchases from 500 rather than 5,000
suppliers. Today, suppliers may be expected to
provide just-in-time deliveries and guarantee quality
control (e.g., with their own statistical process
control and continuous improvement programs).
They may be asked to install computer-aided design
equipment compatible with the manufacturers’ to
facilitate shared engineering databases and rapid
exchange of technical information. Suppliers that
hope to be part of such a strategic partnership must
hire more engineers and technicians and provide
additional training for their workers. A few suppliers
get technical and training assistance from corporate
customers, but most must fend for themselves.

Training is not an end in itself, but a means to
implement workplace change. With more training,
workers find further learning easier and are better
able to adapt to new technologies, processes, and
organizational structures. Managers who recognize
this and embrace the concept of continuous training
have taken a mgjor step toward continued competi-
tive success.
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Basic Skillsin the Workplace

Any nation expecting to attract or retain new
model industries of the sort discussed above must
offer a flexible and trainable workforce. Many
American workers—20 percent or more in some
firms-are deficient in basic skills (reading, writ-
ing, arithmetic, and communication). The problem is
seldom illiteracy, but that workers need to upgrade
their basic skills to cope with changing job require-
ments. Workers need good basic skills to interpret
and apply information in the workplace and to
participate in both formal and informal training.
Many firms have faced delays in implementing new
technology or work practices (including training)
until they upgraded their employees basic skills.
Workers without sound basics will find it increas-
ingly difficult to advance beyond entry-level posi-
tions or to change jobs. (Ch. 6 discusses basic skills
issuesin detail.)

A 1986 survey of adults aged 21 to 25 found
that 20 percent have not achieved 8th grade
reading levels, and 38 percent cannot read at the
11th grade level. Many job-related reading materi-
as (e.g., manuals) require 10th to 12th grade reading
skills. Although some can be rewritten at lower
proficiency levels, technical or complex information
isdifficult to convey at such levels.

An unacceptably high number of young adults-
half or more—are not good at quantitative
problem-solving of any complexity. While only 7
percent in the 1986 survey were unable to perform
simple arithmetic operations (e.g., adding two en-
tries on a bank deposit slip), around 35 percent were
unable to reach the correct answer when the addition
was part of a problem in which judgment had to be
exercised to determine which numbers were rele-
vant. Even among those with 2 or 4 years of college,
39 percent were unable to figure the cost of a
specified meal from the prices on a menu, and
determine the tip and correct change from a restau-
rant check.

The basic skills needed to perform job-related
tasks can be quite demanding-more so than those
needed in school. Workers often have to apply what
they have read immediately or risk production
problems or downtime. They also need to be able to
ask questions and monitor their own comprehension
when reading on the job, in part because they need
to recognize and seek clarification of incorrect,

misleading, or extraneous information. Thus, the
concept of basic skills is enlarging to encompass
problem-solving, the ability to adapt existing knowl-
edge to new situations, and effectiveness in group
interactions-skills traditionally associated with
management. While some workers with limited
education are excellent at these higher order
skills, strong basics always help.

The costs of basic skills deficiencies are quite
high for American companies. Although accurate
estimates do not exist, the direct costs in lower
productivity may include ruined parts and equip-
ment, wasted material, and health and safety risks.
Administrative costs for screening and hiring new
employees also can be significant.

Companies would prefer not to have to upgrade
employees’ basic skills. The presence of a well-
educated labor force is often a factor in firms
location decisions, whether domestic or overseas.
Firms also can use technology to replace or deskill
jobs to compensate for workers' inadequate basic
skills. Many workers with poor basics learn to cope,
often developing practical solutions to problems that
would stump them if presented outside the job
context (e.g., on a written test). Not all of these
options are available to every company, however,
and they do not necessarily further overall competi-
tiveness.

Only a few U.S. companies now offer in-house
basic skills training. Many large or medium-size
companies test job applicants for basics and most do
not hire those who fail. Other companies offer
remedial programs in skills basic to specific jobs
(e.g., blueprint reading, accounting principles). Still
others may encourage workers to enroll in free
courses offered by public agencies, but active
support (e.g., giving employees paid release time) is
rare. The total funding that employers, government
agencies, unions, and workers dedicate specifically
to improving employees’ basic skills has never been
accurately estimated. However, it probably does not
exceed $1 billion per year. This compares with
estimated total annual industry expenditures for
formal training of $30 billion or more.

For many years, States have offered basic adult
education, partly supported by Federal programs.
Some States support workplace basic skills imp-
rovement activities with other kinds of customized
industrial training programs (see discussion of the
State role in providing training, below).
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Recently, several workplace-oriented basic skills
programs based on partnerships among government,
employers, and/or unions have emerged. These
include workplace literacy demonstration projects
funded by the U.S. Departments of Education and
Labor. Major expansion for workplace programs has
been proposed in the 101st Congress as part of
comprehensive adult literacy legidlation (see discus-
sion of policy options, below).

Workplace programs need to take into account the
various levels of proficiency among workers. People
with the most severe problems—who read or write
at the 6th grade level or below—need extensive
individualized help. Workers who need to upgrade
basic skills benefit from programs that use
work-related materials. The more successful workplace-
oriented programs encourage transfer of learning
back to the job by developing and using materials
and tasks that relate to the learner’s job (eg.,
teaching arithmetic via blueprint reading). Such
customized workplace programs are still rare, how-
ever.

Basic skills programs often can be enhanced
through well-designed courses delivered via com-
puters or other forms of instructional technology
(see chs. 6 and 7). High-quality technology-based
training takes less time to deliver than traditional
classroom instruction, with equivalent or better
learning gains and transfer to the job. Moreover,
many workers like computer-based or interactive
video instruction. Relatively little courseware now
available is targeted toward adult learners, however,
or toward workplace-oriented skills.

There is a clear need for more research,
evaluation, and dissemination of findings on the
most effective ways to upgrade basic skills. Not
only would this aid firms in establishing their own
programs, it would help policymakers determine
how much public workplace-oriented efforts should
depart from the traditional model of adult basic
education.

Working definitions of the basic skills needed
in a competitive economy will continue to broaden.
Training employees in competencies such as cooper-
ation and teamwork-skills rarely stressed explic-

itly in the educational system-can be expected to
be a more frequent requirement in many fins.

Labor Mobility and Changing Demographics

The U.S. labor force has changed dramatically
over the past decade. The baby boom entrance
bulge is past, and overall labor force growth has
slowed. The civilian labor force grew by nearly 3
million people each year during the late 1970s, but
only by about 2 million annually during the late
1980s. Labor force participation has reached a new
peak, with 67 percent of all Americans aged 16 and
over working or actively seeking jobs; previously,
labor force participation had remained stable for
years at 58-60 percent. The increase is due primarily
to the entry of women into the workforce; nearly
twice as many women were working in 1989 as in
1969. The fraction of the workforce with part-time
jobs increased from about 15 percent in the rnid-
1960s to more than 20 percent in the mid- 1980s.

The overwhelming majority of people who will
work in American industry at the beginning of
the next century are working now.’In the next few
years, the labor force will have fewer new entrants,
and many entrants will be minorities or immigrants—
groups that have been underserved by the educa-
tional system. Overall, the labor force will continue
to be overwhelmingly white. Through the end of the
century, women will account for nearly two-thirds of
employment growth. There will be fewer younger
workers (aged 16 to 24), athough by the mid- 1990s
this age group will begin to grow as the baby
boomers’ children begin entering the labor force (see
table 1-2).

While labor force growth has slowed, labor
mobility still is high. Americans change employers
and occupations more frequently than workers in
other advanced industrial economies. People move
from job to job; entrepreneurs start new companies,
with varying success, existing companies grow,
promote people, transfer them. American companies
must more or less continuously integrate new
employees into their organizations. At least 15
percent of the labor force may need some new
training each year simply because of mobility.
They will not necessarily get it—mobility makes
employers reluctant to train their employees. Many

3The Bureau of Labor Statistics estimates that workers fr om the 1988 labor for ce will Compri SE 70 percent of the year 2000 workforce. The estimate
depends in part on retirement decisions of workers and other variables. Judging from the age distribution of workers in table 1-2, the estimate could be

low.
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Table 1-2—The Changing Labor Force: 1976-2000

Labor force share (percent of total)

1976 1988 2000’

Blacks . ..o 9.9% 10.9% 11.7%
Hispanics . ... 4.4 7.4 10.1
Asians and other minorities . ....................... 1.9 3.0 4.0
Young workers, al laged 16t0 24 .................... 24.3 18.5 15.9
Aged 251054 .. ... 60.8 69.0 718
Older workers

Allaged 451054 . .. ...t 17.7 15.7 21.8

Allaged 55andover.......... ... .. 14.9 12.4 12.3
Women @ll) .. ... 40.5 45.0 47.3

Total number of workers (million) . ................. 96.2 121.7 141.1

aBureau of Labor Statistics moderate growth scenario.

SOURCE: HowardN. Fullerton, Jr., “New Labor Force Projections, Spanning 1988 to 2000,” Monthly Labor Review, November 1989 table 1, p. 4.

firms try to get by with little or no training for new
hires. Many firms also are reluctant to train older
workers (age 45 and up). As baby boomers enter
middle age, the United States also will need to find
ways to keep a slowly aging workforce up-to-date
and flexible.

Small enterprises have accounted for about 35
percent of total U.S. employment in recent years.
But hundreds of thousands of these small firms
appear, grow, and die each year, contributing to U.S.
labor mobility. Over the next two decades, small
firms will create more jobs than their share of
employment might suggest. They face specia prob-
lems in training. Many lack experience in training
and often the resources to develop expertise or to pay
for outside training. Further, these companies typi-
cally experience higher than average rates of turn-
over, and therefore are reluctant to invest in their
employees. Small firms rarely have enough people
who need training at any one time to justify a
focused training effort. Public policies have pro-
vided little help in solving small firms' training
problems.

Retraining for older workers will become more
important as the workforce ages. Average retirement
ages have been declining in most industrial nations;
companies continue to encourage early exits and
tailor most training for workers farther from retire-
ment. Programs initiated under the Older Americans
Act and Job Training Partnership Act have success-
fully placed older workers in jobs, but these pro-
grams offer no incentives to firms to train their older
employees. The aging of the U.S. workforce will
force both corporate officials and government
policymakers to pay more attention to training

for older workers and to capitalizing on their
skills and experience.

Immigrants accounted for 22 percent of labor
force growth between 1980 and 1987—more than
twice their contribution during the 1970s when the
labor force as a whole grew very rapidly. Immigrants
are projected to account for an even higher portion
of labor force growth over the next decade. While
many are highly skilled professionals, such as
engineers and doctors, roughly 33 percent have only
an elementary school education and 13 percent have
not progressed beyond the 4th grade. As many as 17
percent speak no English at all. Without basic skills
upgrading, these people will be stuck in low-paying,
unskilled jobs.

Younger American workers switch jobs more
frequently than older workers. Because younger
people are so mobile, larger firms tend to hire only
those with 3 to 4 years stable work experience for
career path jobs and most employers are reluctant to
provide young workers with much training. Good
training early can help motivate younger work-
ers to continue learning-on the job and off—
throughout their careers.

Nationwide, about 85 percent of workers are high
school graduates, but the rate is lower among
minority groups (see table 1-3) and as low as 50
percent in some geographic areas. Even among those
who graduate from high school, however, the bottom
third academically are poorly prepared for work.
Groups with the most formal schooling have the
lowest incidence of unemployment. Educational
level aso is seen as an important indicator of
receptiveness to learning when workplace tech-
nologies are changing rapidly; better educated
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Table 1-3-Educationa Credentials of
Employed Workers®

Not a high One or more
school High school  years of
graduate only’ college
Whites®. ........... 15.8% 39.8% 44.4%
Blacks ............. 22.7 42.4 34.8
Hispanics .......... 39.0 33.5 27.4

aEmployed during March 1988.
bincludes those with less than 1 year of college.

‘Non-Hispanic whites only.

SOURCE: George Silvestri and John Lukasiewicz, “Projections of Occupa-
tional Employment, 1988-2000," Month/y Labor Review, No-
vember 1989, table 10, p. 83.

workers are viewed as more likely to know how to
learn. Moreover, while U.S. workers' average num-
ber of years of schooling has risen, actual academic
competencies of high school graduates have in-
creased only marginally. Students in competitor
nations score higher on academic skills tests than
American students.

The United States also does not seem to be
doing as much as our competitors to prepare
non-college bound youth for the workworld.
Graduates of secondary vocational education pro-
grams in this country often find their skills ill-suited
to the workplace because the rapid pace of techno-
logical and organizational change in modern firms
has outpaced curricula.

The best vocational education programs can
produce graduates well-prepared for the modern
workplace. These programs emphasize both practi-
cal and theoretical skillsin a setting where students
work together. They also typicaly involve access
to--or a blend of—vocational and academic courses.
Students can be taught basic skills such as arithmetic
quite effectively within the context of vocational
courses such as drafting. Employer involvement
adds relevance to today’s workplace (e.g., through
assistance in curriculum development), as do real-
world work experiences such as cooperative educa-
tion or internships. Congressis considering legisla-
tion to encourage more vocational programs to adopt
best practice approaches (see discussion of policy
option 6 below and in ch. 2, and ch. 8).

Growth in jobs will be highest in the South and the
West. Particularly in these regions, the mismatch
between the capabilities of job seekers and the
needs of the local economy will continue (see box
[-A). The only way to cure this mismatch is through
better education and training, particularly for minori-

ties, women, older workers, and people from rura
areas and inner cities.

Training and Human Resource Practices

Current human resource practices in most
American firms place a low value on training.
Many firms try to hire people with the skills they
need rather than develop current employees’ skills.
Large firms do extensive screening, including tests
and interviews, to measure prospective employees
skills. Firms that have reorganized to emphasize
multiskilled work groups also test for higher order
skills and performance in a group setting. People
who do not pass are not hired. Larger firms often can
pay above average wages to get the skills they need.
When implementing new technology or processes,
they can afford to-and sometimes do-hire new
employees with the needed skills. Current employ-
ees with outdated skills or who have trouble
adapting to new conditions may not be retrained or
retained.

Small firms access to new hires with good
skills is much more limited. These companies
usually pay less and cannot screen prospective
employees extensively. When introducing new tech-
nology, smaller firms typicaly add new tasks onto
existing jobs, with training provided informally or
by the equipment vendor. These approaches seldom
prove adequate, making it more difficult to capital-
ize on the investments.

When times are bad, companies often slash
their training budgets. Few firms evaluate the costs
and benefits of their training programs, either in
terms of job performance or business outcome. Thus
they have trouble justifying continuing their training
programs during bad times. Moreover, most Ameri-
can firms of all sizes respond to economic downturns
by laying off employees.

Some U.S. firms do retrain and redeploy their
workers when they reorganize rather than laying
off one group and hiring another. This strategy
can be cost-effective. Reorganization and restruc-
turing for increased competitiveness require em-
ployees who understand corporate goals and believe
themselves important to achieving those goals. But
employees will not feel coremitted to corporate
goalsif they believe their employer will respond to
the next generation of automation or to economic
downturns with immediate layoffs. Moreover, re-
training and redeploying employees (e.g., assigning
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Photo credit: UAW-Ford National Education,
Development and Training Center

Reorganizing work to encourage employee involvement
can improve morale and productivity.

them routine maintenance tasks) during slow times
can be more cost-effective than laying them off and
then rehiring them at the end of the slack period,
particularly if many move on to other jobs.

A few companies have even begun to use
downturns to provide concentrated training on
company time. These firms believe that the up-
graded worker skills will improve productivity and
competitiveness when demand picks up again.

Relying more heavily on contingent workers
(including contract labor and services) makes it
easier to retain a core workforce if sales slump, but
managers must balance this against the difficulty of
integrating contingent workers into the organization
when markets are booming again. Growing use of
contingent workers poses special challenges, as
these workers may not receive the training and
benefits given to core workers.

It is difficult for firms to justify changing their
human resource practices without understanding the
relative costs and benefits. For training, in particular,
such benefit/cost evaluations are necessary not only
to provide a basis for corporate decisions about the
level of investment in training, but to target the
investments at specific business needs, to weigh
aternate delivery systems for cost-effectiveness,
and to improve the quality of training.

If new practices in workplace organization and
training are to become a permanent part of the
American industrial landscape, it will be because of
top management understanding and commitment,
backed up with funding. A 7-year business expan-
sion has made it relatively easy for American
industry to invest in training and experiment with
innovations in production. The test will comein the
inevitable downturn. Executives need to grasp what
training can and cannot accomplish, and how
reorganization and restructuring backed up with
training can help their firms compete. Without
direction from the top, inertiawill prevail.

TRAINING APPROACHES:
THE UNITED STATES AND
OUR FOREIGN COMPETITORS

Corporate training in the United States is
delivered unevenly across firms and among
workers. On-the-job training-the kind most U.S.
workers receive—usually is informal and unstruc-
tured, consisting of experienced workers showing
newer employees how to carry out tasks. The U.S.
Government has little influence on training of
employed workers; Federal programs focus on the
unemployed and economically disadvantaged. State
support for industrial training is limited, though
growing. Other nations, including West Germany
and Japan, have more effective public and pri-
vate training systems than the United States (see
table 1-4). These competitor countries provide more
training, take a much more systematic approach to
training, provide government support for it, and train
their workers to higher average standards. Box 1-B
compares U.S. and Japanese training programs in
automobile plants as an example.

In the sections below, American training practices
and programs—by firms, for workers, and by the
States—are first discussed. This is followed by
analysis of foreign training practices, especialy in
Japan and West Germany.

Corporate Training in the United States

Reliable estimates of the extent and cost of U.S.
worker training do not exist. The few company
surveys that have been conducted have had very low
response rates. Only afew large firms keep track of
training expenditures and they account for training
costs in very different ways. Estimates based on
worker surveys depend on employees recall of
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Box |-B—Training in U.S. and Japanese Automobile Assembly Plants

Creative engineering abroad has meant heavy pressure on American firms to follow suit (e.g., automobiles with
multivalve engines, electronically controlled transmissions, and antilock brakes). Not only must companies bring
these technologies to market quickly, they must do so with minimum risk of recalls or product liability suits. This
places a greater burden on workers to maintain quality. Training is a critical factor in achieving this goal.

Figure 1-1 compares annual hours of training per employee for Japanese auto assembly plants in Japan (J-J),
Japanese-owned plants in the United States (JU.S.), and U.S.-owned plants in the United States (U. S.-U.S)). As
shown in the figure, autoworkers in J-J plants get more than three times as much training each year as workersin
U. S.-U.S. plants. The differences are even more striking for newly hired workers (figure 1-2). New employeesin
JJ plants get more than 300 hours of training in their first 6 months compared with fewer than 50 hours for U. S.-U.S.
plants.

In pre-employment screening, Japanese automakers value willingness and ability to learn more highly than
previous experience or specific skills. Their training programs emphasize individual and group responsibility along
with job skills. U.S. automakers look more for experience and their training tends to stop with narrow technical skills
for craft workers and brief on-the-job sessions for unskilled workers.

Japanese automakers combine just-in-time production with continuous improvement and quality circle
programs. Their work organization is built around semi-autonomous groups with substantial training and careful
attention to shopfloor management. Work groups serve as vehicles for communication between factory floor and
engineering to help achieve design-for-manufacturability. In contrast, workers in U.S. plants have narrowly defined
responsihilities. Organizational barriers still impede information exchange among product design, manufacturing
engineering, and the shopfloor. Not surprisingly, Japanese auto manufacturers achieve higher productivity and
quality levels than their U.S. counterparts.

SOURCE: John F. Krafcik, “ Training and the Auto Industry: International Comparisons,” report prepared for the Office of Technology
Assessment under contractN3-1910, February 1990.
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training events, which may be unreliable. Employers
more often train workers informally on the job than
in formal settings, and it may be difficult to
differentiate between training time and work time.
Therefore estimates of total employer investment in
training vary greatly (see ch. 5).

SOURCE: John F. Krafcik, Training and the Automobile Industry: Interna-
tional Comparisons, contractor report prepared for the Office of
Technology Assessment under contract N3-1910, February
1990, pp. 8-9.

The few data available suggest that U.S. em-
ployers investments in forma training are be-
tween $30 billion and $44 billion annually. This
range is equivalent to 1.2 to 1.8 percent of total
private sector worker compensation ($2.4 trillion in
1988), 0.61 to 0.9 percent of 1988 gross national
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Table 1-4-Worker Training Compared

United States

Germany

Japan Korea

School-to-work
transition

Left mostly to chance;
some employers have
ties with local schools

Apprenticeship for most
non-college-bound youth

Personal relationships Employers recruit from
between employers and vocational and
local schools academic high schools

Vocational education

Extent Available in most urban Universally available Limited; mostly Universally available
areas assumed by employers

Quality Wide range: poor to Uniformly good Fair to good Vocational high schools
excellent uniformly good

Employer-provided training

Extent Largely limited to Widespread at entry Widespread Limited; employers rely
managers and level and to qualify on public vocational
technicians for promotion institutes

Quality Wide range; some Very good Very good Generally poor

excellent, but more often
weak or unstructured

Public policies Federal role very
limited; State aid to

employers growing training

Govern apprenticeship;
encourage continuing

Directive-some
employers resist
policies

Subsidies encourage
training by small firms

SOURCE: Office of Technology Assessment, 1990.

product, and 10 to 14 percent of the nationa
investment in primary, secondary, and higher educa-
tion in 1987. Some companies spend much more on
training, such as IBM and Xerox (4 percent or more
of payroll), and Motorola (2.5 percent of payroll).
Informal training may cost firms as much or more
than formal, but the costs (e.g., lost production
during training) and the benefits (improved quality
or productivity) are difficult to tie directly to training
and impossible to quantify.

Only about 35 percent of workers recalled taking
skill improvement training in their current job,
according to a U.S. Department of Labor study.’
Professionals (e.g., lawyers, teachers, engineers) are
the most likely to get continuing training for their
jobs (see figure 1-3). Technicians are next most
likely to get upgrade training, followed by execu-
tives and managers. Shopfloor and other blue-collar
workers are less likely to receive such training in the
United States.

U.S. employers are reluctant to provide train-
ing for several reasons. Many fear that employees
will leave for better jobs and the firm will lose its
training investment. Others lack expertise in training
or have had unhappy experiences with poorly
conceived training programs. Senior managers may
not plan well enough for training when introducing

new technology or process changes. Production
managers are often reluctant to disrupt operations by
releasing employees for training.

Larger firms are more likely to provide formal
training than smaller ones. Large firms typically
have lower labor turnover and more money for
training. Moreover, they find that training tends to
be associated with lower labor turnover.

Some large firms with organized training pro-
grams provide new hires with formal training-a
preliminary to on-the-job training. Formal training
may cover technical skills (both task-specific and
generic) and workplace hazards. Some firms orient
new employees on company policies, customers and
product lines, and the fro’s plans for the future. The
purposes are to encourage employees to take respon-
sibility and link workplace tasks to the company’s
overal goals, and to build loyalty to the organiza-
tion.

Small firms are more likely to employ workers
who have less education, or who are older or young.
Jobs in small firms often involve a variety of quite
different tasks. Lacking training budgets, small
firms usually try to develop employee skills through
unstructured informal training, which varies widel
in quality. Those smaller firms that do invest in bot

4The study was based on information obtained from special questionsin the 1983 Current Population Survey; itas not been repeated since thin.
See Max L. Carey, How Workers Get Their Training, Bulletin 2226, U.S. Department of Labor, Bureau of Labor Statistics, March 1985.
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Figure 1-3—Upgrade Training by Occupation
(percent of workers reporting upgrade training in their current job)*
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aNote: On average, 35 percent of all workers reported skill improvement training for their current job.
SOURCE: Max Carey and Alan Eck, How Workers Get Their Training (Washington, DC: U.S. Department of Labor,

Bureau of Labor Statistics, 1985), pp. 18-19.

formal and informal training usually have a strong
management commitment to training.

In addition to in-house training, U.S. workers get
training from many sources, including equipment
vendors, private training consultants, community
colleges and other educational institutions, union
programs, and technology-based courseware (e.g.,
computer-based training). U.S. fins' purchases of
training from outside resources are estimated to total
about $9 hillion per year.

Only the vendor may have the expertise to train
workers to use and maintain new equipment. Equip-
ment vendors are not in the training business,
however. They typically design courses to highlight
a product’s features rather than to prepare trainees
for possible problems. Downtime due to employees
lack of skills can offset the gains in productivity that
would otherwise result. from new equipment. Ven-
dor training also tends to reach only afew workers,

and not always those who will actually operate the
new eguipment.

Regardless of the source, training often does not
transfer to work. Training is more effective when
it is quickly reinforced on the job. Successful
learning often occurs in practical and collaborative
job settings, such as apprenticeship, where the
concepts learned are applied to daily tasks. Training
also is more effective when developed as part of an
overall strategy linked to corporate goals.

Training technology can deliver quality on-
demand instruction. Simulators, for example, can
train workers to fix a wide range of malfunctions
safely and without equipment downtime. Embedded
training is valuable for malfunctions that occur
infrequently and in situations where it is either
impossible or not cost-effectiveto train everyonein
all operational characteristics.’

*Embedded training isinstruction that isan integral component of a product or system. An example would be a machine display panel with a diagram
that showsthelocation of amalfunction and alist of the steps needed to fix it.



18. Worker Training: Competing in the New I nternational Economy

Photo credit: rican Association of Community and Junior Colleges

Instructor explaining programmable controller to
Alcoa employees.

Training quality also is directly affected by the
expertise of training professionals and courseware
developers. Many entrepreneurs are attracted to this
low-overhead business with potentially high earn-
ings. Some are highly knowledgeable training pro-
fessionals that produce quality products, some hype
““‘new age’ training methods whose effectiveness is
unproven; afew are con artists.

Training and Workers Careers

Training is important not only to companies, but
also to individuals (see ch. 8). More than half (55
percent) of workers in the Labor Department study
cited above said that they needed some specific
training to obtain their current job. Most got the
training at a school or informally on the job. Not
surprisingly, nearly all professionals needed qualify-
ing training, as did 85 percent of technicians, and
most managers. Nearly two-thirds of those in the
craft and skilled trades also needed training to
qualify for their current job. The proportions vary
not only by occupation, but also age, race and
educational background. Minorities receive a dis-
proportionately small share of training. Employers
are hesitant to train young workers (aged 16 to 25)
because of their mobility; older workers also get less
training than their share of the workforce might
suggest. Those with the most education to begin
with get or take the most training.

Increased competitive pressures and the resulting
restructuring of the national economy have made
jobs and income less secure. Moreover, in many

industry sectors, career ladders within companies
have become fewer. Many manufacturing firms, for
example, have cut back on the number of first-line
supervisors-jobs often filled in the past by promo-
tion of production workers.

People who do not have the appropriate blend of
educational credentials, training, and experience
will find it increasingly hard to win promotions and
pay increases. The skills and abilities needed to gain
entry onto an upward track tend to be broad and
general, associated more with formal education than
on-the-job training and experience. It will be more
difficult than in the past for people without educa-
tional credentials to demonstrate through on-the-job
performance that they deserve a chance to move
upwards. The U.S. training system will have to
begin delivering both task-specific skills and the
broader problem-solving and social skills tradi-
tionally associated with managerial work if the
system is to serve both workers and industry
effectively.

The training workers get in firm- or equipment-
specific skills may not transfer to other jobs.
Employer-supported programs leading to formal
credentials (e.g., apprenticeship, associate degree
programs) are more transferable than other types of
training. But, transferable training is hard to get.

At the post-secondary level, community colleges
and other ingtitutions offer widespread opportunities
for vocational training. As these institutions work
more closely with employers on customized train-
ing, their vocational curricula may become better
matched with local labor market needs. At the same
time, post-secondary vocational education should
provide students with broad transferable skills.

Adult education is one of the strengths of the
U.S. system, although under 15 percent of al
adults participate in any year. About two-thirds of
participating adults take courses for job-related
reasons, with employers paying for nearly half of
these courses. Other countries also stress adult
education. One-fourth of adult Canadian workers
participate in adult education. Japan has an effective
adult education system, with many companies en-
couraging or requiring employees to attend night
classes or take correspondence courses. The Japa-
nese Government offers subsidies to employers who
offer financial incentives to workers taking such
COUrses.
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The United States has long ranked near the
bottom among industrialized nations in the num-
ber of workers who have completed apprentice-
ships. The total humber of apprentices has remained
about the same (300,000) over the last decade while
the workforce has grown by 20 percent. Only 0.16
percent of the U.S. civilian workforce currently
participates. By contrast, a majority of the West
German labor force has completed an apprentice-
ship. U.S. apprenticeship is highly concentrated in a
few occupations; over half of those in registered
programs work in the unionized construction indus-

try.°

Apprenticeship training is high in quality as
measured both by workers' wages and productivity,
and there is new interest in revitalizing the U.S.
apprenticeship system. The apprenticeship model,
combining classroom instruction with hands-on
practice and skill-building, is a very effective
approach to technical training. Because it relies
heavily on informal but structured on-the-job train-
ing, which is the predominant training method in
smaller companies, apprenticeship is particularly
well-suited to these fins.

The major barrier to the creation of nonunion
apprenticeship programs is financing. U.S. appren-
tices typicaly take evening classes two or three
times per week, as well as receiving on-the-job-
training, over a 3- or 4-year period. The formal
instruction alone averages $2,500 per apprentice
annualy in some crafts. A single firm may be
unwilling or unable to support such extensive and
expensive training. Industry associations could over-
come this barrier by soliciting voluntary contribu-
tions from member firms to support apprenticeships.

The U.S. Department of Labor (DOL) is examin-
ing ways both to strengthen traditional apprentice-
ships and to introduce the concept in industries that
have not been active participants in the past. DOL
calls the latter effort structured workplace learning.
It includes various combinations of classroom and
on-the-job training leading to a portable credential.
DOL launched several pilot projects to demonstrate
the concept in banking, health care, and small
business in 1989. If successful, these demonstrations
could encourage more employers in more industries
to try similar programs in the future. However, DOL

Photo credit: National Training Fund, Sheet Metal and
Air Conditioning Industry

Apprentice practices welding while others observe.

lacks the resources to strengthen traditional appren-
ticeships. More funding is needed at the Federa and
State levels to improve outreach programs.

Providing transferable skills also is a thrust of
many joint union-management training activities.
Although unions represent a small and declining
share of the labor force (from a peak of 35 percent
of nonagricultural workers in 1954 to 16.4 percent in
1989), they are still important in workplace
training and in retraining displaced workers.
Successful joint union-management training initia-
tives exist in both the automobile and telecommunic-
ations industries. In 1989 aone, five of these
programs had a total of about $324 million available
to support training activities. Enrollments ranged
from 16 percent to over 50 percent of the 709,000
eligible workers. Most instruction is offered outside
of regular working hours at the plant site. It typicaly
focuses on topics such as basic skills, heath and
safety, computer literacy, and career and financial
planning. Some training, however, is keyed directly
to the workplace (e.g., offering basic arithmetic
instruction off-hours to help workers taking statisti-
cal process control training on company time).

As with corporate training generaly, joint union-
management programs are of mixed quality and
have not been evaluated rigorously. Efforts have

6Under the registration system operated by the Federal Bureau of Apprenticeship and Training and by State Apprenticeship Councils, apprenticeship
programs may be sponsored by either a single employer or a group of employers, either unilaterally or jointly with a union.
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begun to educate local training committees about
techniques for design, delivery, and evaluation, and
to encourage outside course evaluations. Joint train-
ing and teamwork programs have shown measurable
benefits, nonetheless, including lower production
costs, increased uptime, and expanded output with-
out investments in more modern equipment.

Older workers have even less access to on-the-job
training and outside courses and programs than
younger workers. Training declines with age within
the older worker population, in part because employ-
ers believe they will not recoup their training
investment before a worker retires. Many managers
and executives also rate older workers low on
flexibility and adaptability. Y et older workers also
are perceived as having a strong work ethic and good
work habits; they also change jobs less often than
young workers.

The increasing proportion of older workers in
the labor force makes it important both to
prepare this population for technological change
and to understand how advancing age affects job
performance and learn how to compensate for
any negative effects. Despite gradual physiological
changes (e.g., reduced sensation and perception,
motor control, and memory), age-related declines in
performing traditional tasks in most occupations
seem to be slight. Efforts to compensate can focus
either on the worker or on the job. Older workers
health-and job performance-can be improved
through company-based health promotion and aware-
ness programs. Training can compensate for some
age-related deficits. Jobs also can be modified to
facilitate retention of older workers.

Most older workers, however, are more in need of
training to upgrade skills that have been outpaced by
technological change. Federal support for older
worker training programs is limited and companies
have shown little interest in developing training
tailored to older workers' needs. Training methods
that minimize stress (e.g., self-paced learning) and
reduce the need for memory (e.g., embedded train-
ing) are especialy beneficial for older workers.
Educating managers about age-related issues also
can be effective in changing their perspectives on
training older workers. The great variability among
workers in the same age range means that policy
with respect to the older worker should be flexible
and individualized rather than uniform.

The Growing State Role

In the United States, most direct government
assistance to firms to train their workers comes
from the States. In fiscal year 1989, 44 States
operated over 51 customized training programs
(those tailored to needs of specific industries or
companies) costing approximately $375 million (see
ch. 5). Additiona State expenditures on worker
training are embedded in industrial recruitment
programs and in support for vocational-technical
institutes and community colleges. The States report
increasing demand for upgrade training of employed
workers, almost one-third spent more than 35
percent of funds on training workers at existing
firms.

State customized training programs have an
uneven record in meeting employers’ needs for
worker training. The States expect such programs
to serve mixed, often conflicting goals-attracting
new industries, aiding in expansion of existing
fins, enhancing workers careers, and providing
broader societal benefits. Customized training for
existing employers must compete for scarce State
resources with efforts aimed at these diverse goals.
Programs focused on a single goal-such as
assisting employers with specific training needs
or enhancing the performance of existing firms—
are most successful.

State funds can help companies overcome many
barriers to providing their own training, including
limited access to training experts, poor understand-
ing of how training can improve business perform-
ance, concerns about losing trained workers to other
fins, and bad experience with prior training efforts.

About 10 States also currently spend a combined
total of between $25 million and $40 million ayear
on industrial extension services, which provide
technical assistance to small manufacturers. Cur-
rent State technology transfer programs are
limited in scope and poorly linked with State
training assistance. Most will refer clients to
training agencies, but of five that OTA surveyed,
only one provides integrated training and technical
assistance and helps businesses obtain funds from
State training programs.

One of the largest regional effortsto assist small
business is the Southern Technology Council’'s
Consortium for Manufacturing Competitiveness.
Formed in 1988 with some Federal support, the
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Consortium has 14 members—all State-supported
schools that offer technical associate degrees-who
extend services to employers and help leverage
private funding. A key purpose is to transfer new
manufacturing technology. Member ingtitutions also
provide training support, such as mobile training
vans and skills assessments.

While States are becoming more involved in both
training and technology assistance to small firms,
funding is still very limited. Both types of programs
are inadequate to meet growing employer demand
for services. The average State training program
helps just 64 companies and fewer than 4,000
workers annually (see table 1-5). Most of the
assistance goes to firms with more than 200 employ-
€es.

Training Among Our Competitors

One of the reasons companies in the Federal
Republic of Germany (FRG) and Japan are able to
compete so effectively with U.S. firms is that their
workers are well-trained (see ch. 3). Thus, compa-
nies in those countries are well equipped to take
advantage of flexible production systems turning out
high-quality products at low cost. Moreover, train-
ing is explicitly supported by their governments
policies.

In the FRG, for example, about two-thirds of the
employed workforce has completed an apprentice-
ship program. These programs-as good as any in
the world—are financed jointly by public and
private investments. The government works with
trade associations and unions to define uniform
national curricula and examinatiorfor apprentices
in over 400 occupations. Policies and traditions also
give status and respect to blue- and grey-collar
workers.

West Germany's Federal and Lander (State)
governments offer substantial incentives to firms
to provide training to their workers. The Lander
typically provide the formal schooling portion of
apprenticeship at no cost to the employer. Both
Federal and Lander governments also defray some
on-the-job training costs. The Federal Government
picks up half the costs of special training centers set
up by trade associations to serve the apprenticeship
and continuing training needs of small business.

The FRG’s education and training system
contributes in a mgjor way to both high labor
productivity and product quality. A comparison
of skills training and cost, productivity, and compet-
itiveness in West German and British firms in
several industries clearly showed that, when factors
such as production machinery are held constant, the
West German workers have higher productivity, are
more adept with computerized equipment, and can
adapt better to short production runs of specialized
goods because they get more and better training than
their British counterparts.

The Japanese excel at integrating on-the-job
training with day-to-day operations. Managers
and supervisors deliver most training on the shop-
floor with little loss of working time, and provide
continuing followup and evaluation. Managers who
serve as instructors can stay in closer touch with
factory operations and also can keep workers abreast
of company plans; it also gives managers frost-hand
experience with the usefulness of training. Long-
term employment relations (common in many Japa-
nese companies) allow firms to train core workers
with little fear of losing them. Training is more than
a means for advancement; corporate and cultural
pressures encourage continuous learning with work-
ers often participating on their own time.

Table 1-5—State-Financed Customized Training Programs®(most recent fiscal year)

Median Low High
Number of contracts with firms ........................... 500
Average contract amount per program. . ................... $43,313 $6,500 $1,046,000
Range of total program expenditures among States . $2,400,000 $111,700 $106,000,000
Number of employees trained . ........................... 3,940 55,243
Expenditure perenrollee . ......... ... i $460 $75 $3,461

aBased on 51 programs in 44 States.

SOURCE: Peter A. Creficos, Steve Duscha, and Robert G. Sheets, State Financed, Customized Training Programs:. A Comparative State Survey, report
prepared for the Office of Technology Assessment under contract L3-30810, 1990, tables 4,6.
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Japanese Government assistance is less pervasive
than West German assistance; companies and indi-
viduals absorb most of the training costs. The
Ministry of Labor (MOL) provides some subsidies
for companies and industry groups with an approved
skill development plan. Small firms qualify for
larger subsidies (e.g., haf the cost of hiring teachers
and purchasing in-house training materials, versus
one-third for bigger companies). Japan's prefectures
spend about two-thirds as much on training as the
MOL, supporting vocational colleges, skill develop-
ment and training centers, and testing and certifica-
tion programs. Specia subsidies go to companies
that train employees aged 45 and older. Quasi-public
industry groups, such as the Japan Industrial Train-
ing Association, the Japan Management AssocCia-
tion, and the Japanese Efficiency Association also
provide training.

South Korea and other developing Asian nations
are making worker training a central element in
economic development policies. Training in South
Korea draws heavily on the German example;
indeed the FRG helped South Korea establish one of
its first vocational training institutes. The South
Korean Government offers construction financing,
low-cost land, subsidies for instructors’ salaries, and
free training equipment for trade associations. Skills
tests and preferential hiring for certified workers
help to counter biases against vocational education.

Levies are used by several nations-West Ger-
many, France, South Korea, and Japan among
them-to support training. In some countries, firms
only pay the levy if they fail to spend an equa
amount on training their employees. In other cases,
the levy finances training programs conducted for
various purposes by public agencies.

TRAINING TECHNOLOGY

Large companies such as IBM, Ford Motor
Co., and Motorola expect that by the late 1990s
over half of their corporate training and educae-
tion will be delivered outside the traditional
classroom using some form of instructional tech-
nology. Flexibility and savings in time and money
are the major reasons technology-based training
is catching on. Such training might be delivered at
a worker’s desk or on the shopfloor, at a training
center, or in an electronic classroom. It may be
undertaken individually, or in small or large groups.
The courseware may cover al aspects of a job or

task, or it may review only those steps a worker
needs to perform a particular task. It might involve
basic, technical, or interpersonal skills (e.g., sales,
job orientation).

Well-designed technology-based training can
provide greater mastery of the material in less
time and with higher employee satisfaction than
the average classroom lecture. These benefits,
combined with delivery and content flexibility, add
up to savings in travel expenses and employee time
off for training. IBM was able to avoid $150 million
in training costs by streamliningts education
programs, including expansion of its technology-
based learning systems. NCR Corp. expects to save
over $70 million annually in this way.

Today, most companies use some form of ‘tech-
nology’ for delivering training or reminding work-
ers how to perform tasks. Such technology spans the
low- to high-tech spectrum, from traditional lecture/
lab instruction and job aids such as templates, to
elaborate simulators and advanced electronic class-
rooms with interactive teleconferencing. Even infor-
mal on-the-job training typically involves hands-on
practice with equipment or models of it. Table 1-6
presents some examples of the work-related applica-
tions of training technologies.

Classroom instruction, however, is still the
most common formal training method in the
United States. Even training professionals learning
about new training technologies are most likely to do
so in a traditional classroom setting. Yet, in terms of
labor costs (and often travel), classroom instruction
generally is the most expensive form of training to
deliver.

Several considerations promise to spur continued
growth in the use of technology-based training. The
hardware and software have matured and their costs
have become affordable to most large and medium-
sized firms. A wide selection of courseware is
available commercialy and is increasingly interac-
tive. Personal computers are becoming more porta-
ble, more powerful, and less expensive. Their
pervasive presence in the workplace will make it
difficult and expensive not to use them as training
tools. Advances in computer literacy among today’s
students also will tend to encourage the future
expansion of technology-based training. Finaly, the
limitations of most classroom training in terms of
retention and transfer to job performance will lead
managers to be more open to technology-based
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Table 1-6—Work Related Applications for Training Technology

Setting/representative examples

Characteristics

Worksite applications:

Shop or office floor refresher training
. emulator for computer numerically controlled machine tools
allowing training on different brands of programmable con-
trollers

. interactive videodisc showing correct methods for tracking
status of overnight shipping packages

Performance support/enhanced job aids
« work station video displaying procedures for parts assembly
. display identifying correction steps for copy machine paper
jam
« expert system job aid for identifying automobile malfunctions

. interactive video showing correct safety procedures for
forklift operation

Corporate learning center or classroom support:

. Basic skills upgrading using computer-based or interactive
video courseware to supplement instructor capabilities

« Sales training pratiice sessions using interactive videodisc
and video display of trainee responses, with feedback from
sales instructor

. Use of simulators to train recovery boiler maintenance
personnel and operators to adjust operating conditions to
avoid downtime or emergencies

. Knowledge updating of engineers through distance learning
courses, with audio hook up

« Managerial training using electronic classrooms and corpo-
rate satellite television networks for teleconferencing

Home study applications for computers, television, video:
. Continuing professional education
. Basic skills, GED preparation
. Distance learning courses for degree programs

« Occupational correspondence courses leading to arecog-
nized certificate

. immediacy, proximity to worksite helps transfer information to
job tasks

« more uniform, predictably reliable guidance than informal
consultation with coworkers or supervisors

. many training programs can be used at worksite computer
terminals not acquired for training, thus keeping costs down

« worker often must initiate use on own

. instructional technology can supplement instructor’s subject
matter expertise or sometimes stand-alone

flexible scheduling is possible for practice or stand-alone
applications

. well-conceived programs reduce training time away from job

. telecommunications allows corporatewide or outside interac-
tion with authoritative experts without need for trainees to travel
to a central site

. reliable information can be packaged and distributed through-
out the corporation

. off-the-shelf programs may not meet specific corporate needs,
while customized products are too expensive for most training
applications

. dedicating equipment specifically for training is expensive

. allows self-paced learning at individual’s discretion
. convenient
« uses widely available consumer electronics

« Progress highly dependent on individual motivation
. individuals need sound advice on product quality

SOURCE: Office of Technology Assessment, 1990.

approaches—particularly those that bring training to
the work station.

Yet, there continue to be barriers to the use of
training technology. Most corporate trainers
have too little experience with it to use it confi-
dently or to design courses around it. Early
experience with clumsy or unreliable technolo-
gies has soured many firms on this approach. The
cost of technology-based training can be high, often
too high for smaller fins. Even for large fins,
customized courses can be expensive. Creating good
instructional material-especially interactive course-
ware (see box I-C)-can require substantial devel-
opment time and a team of experts, including

instructional designers, subject matter experts, com-
puter programmers, and sometimes video, audio, or
other technicians.

Several trends promise to reduce the cost of
technology-based training. Tools such as author-
ing systems and other instructional design programs,
CD-ROM resource discs, advanced database for-
mats, and expert systems can both speed up the
process and reduce the needed programmingg exper-
tise. Current authoring systems alow instructors
with no programming background to create com-
puter-based courseware. The more sophisticated
systems also automate many of the tasks previously
performed by technicians, such as integrating graphic
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Box I-C—Measuring | nteractivity

Interactivity refers to the give-and-take that occurs between the learner and the training program (usually
videodisc or computer-based). Conceptual models are used to classify the types of things an interactive course lets
the learner do. In these models, “level” means the courses' instructional sophistication. Often, however, sales
literature uses ‘level’ to describe the kind of hardware needed to run a program rather than how much interactivity
it delivers.

Under one such conceptual model of sophistication, five levels or generations of interactivity are defined
according to three groups of instructional design factors. presentation, practice, and adaptation. The groups are
subdivided further into specific factors such as use of illustrative examples, relevance to job tasks, frequency and
effectiveness of practice and feedback, and ability to adapt to individual learning rates. The levels are;

1. First-generation courseware is the least interactive. It may lack graphics and usually provides few examples.
Feedback typically indicates only whether answers are right or wrong, and opportunities for practice are rare. The
program cannot adapt to the trainee’s learning pace or branch to different topics. An example would be a
computer-based tutorial that plunges into its first point without an overview, proceeds with dozens of text screens
without a break or branch, does not summarize them, asks a few multiple-choice or fill-in-the-blank questions
at the end, and includes no opportunities for practice.

2. Second-generation courseware provides more relevance to job tasks, but is still limited in content and design.
Examples and opportunities for practice are more frequent, but graphics are still scarce. Feedback is as limited
as in first-generation. Learners gain some control over the selection of topics, but neither the learner nor the
system can modify exercises or tests. An example would be a computer-based or videodisc tutoria that allows
learners to select one of several lessons or to leave a lesson at any time, but does not allow review of individua
points without starting over. Practice might consist of around five questions at the end of each lesson.

3. Third-generation courseware is much more relevant to job tasks, provides unit overviews and summaries, has
effective visuals, and offers both positive and negative examples. Learners receive clear definitions and
procedures. The course provides frequent and relevant practice, and adapts to users’ learning rates. Typically a
third-generation program includes pretests and mastery tests, and alows learners to select among individual
topics and from lessons within those topics. Each lesson ends with an exercise that simulates the skill being
taught.

4. Fourth-generation courseware has all the benefits of third-generation plus it integrates full-scale simulation into
the instruction. That is, the design allows trainees to practice job tasks in a simulated environment without risking
mistakes that might cause havoc in the real world. Examples include a course on a particular piece of software
that allows the learner to practice using the software without the potential for damaging actual data, or a
maintenance training program that allows the learner to simulate repairs before actually using the machinery.

5. Fifth-generation also simulates actual job conditions, but adds artificial intelligence to observe, guide, and coach
individual learners and mod@ the instruction accordingly. It critiques learners' reasoning and adapts to their
cognitive style. Learners usually are offered more than one simulation. Fifth-generation courseware is in its
infancy; at present, courses have been developed for medical and military applications.

SOURCE: “The Other Generation Gap,” Training: The Magazine of Human Resource Development, October 1989, vol. 26, No. 10, p. 17.

overlays, audio, and video. Advanced systems under
development will automate more of the front-end
design and analysis tasks. Expert systems will
augment designers’ experience. When these tools
are available, the time and skill required for in-
structional design should decrease further.

Other trends include equipment and courseware
leasing and similar concepts that reduce the front-
end costs for training that is delivered infrequently.
Some professional associations are promoting the
concept of ‘‘shareware’ for training materials.
Learning centers offer services such as satellite
links, and computer and videodisc training stations
with accompanying courseware.

As with its classroom counterpart, the quality of
technology-based training always will be a con-
cern. The potential cost savings will not materialize
if the training fails to impart appropriate skills,
includes irrelevant information, or fails to accom-
modate varying trainee backgrounds and learning
styles. Adherence to instructional design and devel-
opment principles can help make atraining program
relevant, complete, and suitable.

Although most training developers now follow
proven instructional development principles, there
is much to learn about designing effective train-
ing materials. One problem is the lack of evaluative
data. Few companies have the time or resources to



Chapter 1-Summary .25

Box |-D—Future Prospects for Training Technology

New developments promise to stimulate broader use of training technology and enhance its capabilities. Over
the next few years, as more people become accustomed to computers in work, education, and entertainment, their
use as instructional tools will grow naturally. Computer-based training could become more responsive to individual
needs with the use of intelligent tutors and expert systems. Advances in optical storage will greatly extend the
possibilities for multimedia instruction. Expanded storage and advanced data management systems will make huge
databases of instructiona or background information easier to learn and use. More companies will develop
electronic classrooms to facilitate the use of training technology. Embedded training and other sophisticated job aids
will bring electronic instruction to the workstation.

In the near term, these changes will mean learning on demand-usually at the normal workstation but
increasingly in the field or a home. The learner will be more likely to control the training, and multimedia training
will be responsive to individual trainees' learning style and pace. In the long term, these devel opments also could
profoundly change the way many people work (e.g., by eliminating the need for a fixed irregular worksite in service
industries)as well as the way they learn. Training would become even more integral and no longer would be
considered an activity separate from work.

In the long-term (5-20 years), broadband digital telephone networks will allow information of any type-text,
graphics, audio, video-to be transmitted to any location at an affordable cost. Advanced embedded training
systems will be designed that take advantage of workers' intuitive skills while helping them develop a deeper
understanding of the processes they work with. Researchers also are working on systems that will alow people to
feel immersed in 3-dimensional computer-generated worlds and to manipulate elements of that world by moving
their bodies in a natural manner. This would provide an entirely new environment for simulations and for
manipulating remote environments.

For these developments to be widely used in the long term, training professionals (instructors and managers)
will need to become more sophisticated about instructional technology. Senior management and human resource
development departments must place a high emphasis on training technology. Corporations and the Federal
Government will have to increase R&D funding for instructional technology. Research also is needed on adult
learning and instructional design, and on how instructiona technology relates to issues such as retraining, basic

SOURCE: office of Technology Assessment, 1990.

skills, team training, participative management, and multiculturalism.

evaluate technology-based training’s effectiveness
compared with traditional methods.

A more fundamental problem is the limited
application to training of basic knowledge about
how adults learn. Despite the enormous sums spent
on education and training and despite the shortcom-
ings evident in both systems, learning research has
never been well-supported outside the military.

If designed carefully, technology-based train-
ing has the capacity to provide environments that
accommodate the wide diversity among adults
and their learning styles, and that promote
learning and work simultaneously. Much tech-
nology-based training can be delivered at the work
station in collaborative settings that facilitate learn-
ing. Good interactive computer or video courseware
provides relevance, participation, practice, and feed-
back. Advanced videodisc courses combine audio,
video, text, and graphic material. Future technologi-

cal developments will greatly enhance capabilities
and reduce costs further (see box I-D).

FEDERAL POLICY OPTIONS

As challenges to American competitiveness grow,
debate has intensified on the best approaches to
improve worker training and on the appropriate level
of Federal involvement. The need for improvement
spans the public education system, integration of
young people into the workforce, and upgrading
employed workers' skills. But, because the great
majority of the workforce of 2000 is employed now,
upgrading employed workers' skills will have the
greatest competitive impact in the near and medium
term.

Currently, the Federa Government plays little
direct role in assisting firms or their employees
with training. The Department of Labor provides
limited support for apprenticeships. Some Federal
vocational and adult education funds support up-
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grading of employees’ skills. Most Federal training
programs, however, focus on displaced workers, the
economically disadvantaged, or people with special
needs.’

Corporations, adult education programs, and work-
ers themselves will play critical roles in upgrading
employees skills. Indeed, worker training will
remain largely a private sector responsibility. Yet
proposals for greater Federal involvement are in-
creasing. They have come from various national
commissions, the executive branch, and Congress.
They range from providing better information about
training, to support for industrial training consortia,
to skills certification programs, to tax credits for
training expenses, to payroll levies. In 1989, the
Labor Department announced a 7-point ‘ agenda for
action” to improve workforce quality. Several bills
under consideration in the 101st Congress touch on
aspects of employee training, such as industrial
training consortia and workplace literacy. The Na-
tion’s Governors also are debating how to address
workforce skills in their ongoing efforts on national
education goals as a followup to their 1989 * ‘educa-
tion summit” with President Bush.

The pros and cons of these proposals need careful
assessment—in terms of the need for an expanded
Federal role and its costs and benefits. If American
firms and workers saw a need and were taking
action to upgrade skill levels there would be little
rationale for government involvement in em-
ployee training. However, despite some notable
exceptions, the prevailing view among workers and
employers is that little training is needed to develop
the skills required to perform most jobs. The view is
that, when new skills are called for (e.g., to operate
new equipment), firms usually provide it.

Such a view fails to take into account the growing
realization that American companies will have to
make fundamental changes in work organization to
become more competitive in international markets
and maintain a high-wage economy. These changes
require a workforce comfortable with working in
groups, and with both good basic and technical skills
as well as higher order skills such as problem-
solving. Some pioneering companies (e.g., Aetna,
Motorola, Digital Equipment Corp., Hewlett-

Packard) that are making these changes place major
emphasis on training and development of their
employees.

Y et, the good results that can be achieved by such
firms (see ch. 4) are not likely to be replicated on a
widespread basis unless some training gaps are
closed. To review some of these: the proportion of
American workers in apprenticeship, long lower
than nearly all other advanced industrial nations, fell
by nearly one-half in the 1970s and 1980s with no
equivalent system of vocational education springing
up to take its place (see ch. 8). While a serious basic
skills problem exists in the workplace, few employ-
ers evidence much interest in acting on their own to
remedy the problem at the scale needed (see ch. 6).
Often, firms that stand to gain the most from
training-related productivity and quality improve-
ments are in a poor position to train their workers
(see ch. 3). Moreover, the quality of training is
spotty, and firms often do not make good use of
training (seechs. 5and 7).

There also are steep barriers to corporate invest-
ment in training. High U.S. labor mobility, for
example, makes employers see such investments as
risky. Firms also lack information about how to go
about providing good training. In small firms, these
problems are compounded by lack of human and
capital resources to support training.

Many other advanced industrial economies have
put in place government policies that, in effect,
protect a firm's training investments by assuring that
other firms make similar investments. Similar poli-
cies have not been adopted here. Nor, by and large,
does the recognition yet exist here that there is a
broader public good in having a well-trained
workforce that extends beyond the benefits to any
firm or worker.

Some studies show that, compared with their
untrained counterparts, workers with training can
expect higher wages, less likelihood of unemploy-
ment and shorter duration of joblessness if they do
become unemployed. While other factors affect
these outcomes, training can be expected to contrib-
ute to broad societal benefits stemming from a
highly productive workforce. To the extent that such

TPrograms for retraining and feemploying displaced workers wer e addressed in previous OTA reports. See Technology and Structural

Unemployment: Reemploying Displaced Adults (OTA-ITE-250), Plant Closings. Advance Notice and Rapid Responses (OTA-ITE-321), and Trade
Adjustment Assistance: New Ideas for an Old Program (OTA-ITE-346). Better coordination of these programs, and their integration with any new

training initiatives, is needed.
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a workforce might command better wages, and their
employers realize higher profits, government tax
revenues would increase to defray part of the
public’s investment in training. There also are likely
to be reductions in public costs associated with
unemployment.

U.S. society has a categorical interest in seeing to
it that a high skill industrial system, one able to
justify high wage jobs and rising living standards, is
developed and maintained. This is a fundamental
justification for public investments in training.

As it considers possible policy directions, Con-
gress might wish to evaluate the degree to which
proposed actions support not only industry training
but aso contribute to broader societal goals. For
example, actions to improve the overall skills in the
workforce would help not only firms but aso
workers adjust to the demands of new technology
and changing competitive circumstances in the
coming years. For workers without much formal
education, workplace training can be a major source
of learning and the last chance for upward maobility.

The American system of federalism offers numer-
ous dternatives for allocating responsibilities among
levels of government and the private sector. State
governments, for example, are better positioned to
provide direct services to fins. The States aready
provide modest assistance in customized worker
training, as well as technology and industrial exten-
sion services and support to community colleges. In
the long-term, States may beef up these programs as
well as expand assistance into other areas; for now,
their scope is small, and both scope and quality vary
greatly from State to State.

There are aspects of training support that need
to be carried out at the national level, either to
achieve equity or uniformity, or to promote
national goals. The Federa Government, for exam-
ple, isin the best position to gather and analyze data
about national trends in training. There also is a clear
Federal rolein research, evaluation, and dissemina-
tion of best training practices, especialy since the
military and some other Federal agencies maintain
their own training programs and are major support-

ers of training research. State programs generally are
motivated by competition for economic develop-
ment; Federal assistance and policies could help
dilute the rivalry. As mentioned, other countries
national policies help protect firms' training invest-
ments by ensuring that other firms are making
similar investments. Only the Federal Government
could take meaningful action to accomplish such a
broad objective. A well-trained and educated
workforce contributes to a broader public good—a
higher standard of living and a healthy national
economy with a satisfactory balance of trade-that
transcends the interests of any State or industry.

Within this context, OTA examined 16 policy
options that address four broad issue areas:

A. reducing barriers to company training,
B. upgrading individual workers skills,

C. providing training and technology assistance,
and

D. enhancing the quality and effectiveness of
training.

Table 1-7 lists these 16 options and indicates the
approximate level of Federal involvement and
expenditure, as well as the policy goals they would
promote. The options are discussed briefly below;
additional detail may be found in chapter 2.°

Some options would extend existing but very
limited Federal support for worker training; others
would significantly expand the Federal role. None
are mutually exclusive, athough some combina-
tions would require free-tuning. Indeed, packages of
options could be devised that represent differing
degrees of Federal involvement. An incremental
package that builds on current Federal assistance for
training research and demonstrations, program eval-
uation, and best practice dissemination, for example,
represents a modestly supportive but indirect Fed-
era role. A broader version of such arole would add
programs such as workplace basic skills demonstra-
tion projects and permanent tax incentives for
employer-paid tuition. A still broader approach
might add new initiatives such as support for
industry training consortia, funding for State clear-

8Bven if fully |mpI emented, these options comprise only a portion of anational strategy for human resource devel opment. Other segments related
to dISp| aced workers have been addressed in previousOTA reports cited in footnote 5. Several OTA reports also addr ess issues associated with education.
See Power On! New Tools for Teaching and Learning (OTA-SET-379), Linking for Learning: A New Course for Education (OTA-SET-340), High
School Vocational Education: Measures of Program Performance (OTA background paper),and Elementary and Secondary Education for Science and
Engineering (OTA-TM-SET-41). For a discussion of human resources in manufacturing, see Making Things Better: Competing in Manufacturing
(OTA-ITE-443), ch.4; for services, see International Competition in Services (OTA-ITE-329), chs. 7 and 8.
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inghouse services, or legislative mandates for tech-
nical assistance.

Incremental approaches would have low initia
implementation costs; many of their features are
in place or being considered by Congress. How-
ever, if funding stayed at the initial level only,
they would do little to change companies funda-
mental training practices. The States would play
the primary government role, with implementation
priorities likely to vary greatly, and corporate
training would continue to be delivered unevenly.
For long-term effectiveness, even an incremental
strategy would need to lead to sustained Federal
support for meaningful impact. Thus, as shown in
table 1-7, many options that might initially involve
relatively small Federal expenditures (under $10
million) might need to expand in time to over $100
million annually to have much impact.

To overcome the barriers that inhibit Ameri-
can companies from providing widespread train-
ing, Congress would have to choose more far-
-reaching initiatives. The largest single potential
impact on corporate training with little or no direct
effect on Federal revenues would come from a
payroll-based levy.’A levy would fundamentally
change training practices among all employers
(including government and small business). But
many firms would see it as an unwarranted intrusion.
Business cooperation might be more forthcoming if
a new institution-outside existing government
agencies—were chartered to work with industry and
labor on issues related to new technology, work
organization, and training. Other options, including
direct assistance or tax incentives for workers and
firms to undertake specified forms of training, would
have less pervasive impacts than a levy. Moreover,
if not formulated carefully, tax options could have
great potential for abuse (e.g., writing off executive
seminars at a resort as training). Nonetheless, all
these measures would give national attention to
worker training for competitiveness in the new
international economy.

Issue Area A: Reducing Barriersto
Company Training

Barriers to company training arise from limited
funds to support training, inadequate understanding

of training needs, lack of knowledge about good
training practices, and reluctance to train young and
older workers. There are several approaches Con-
gress might consider to alleviate structural barriers
to company training. One possibility would be to
encourage firms to participate in training consortia
(Option 1). A bill introduced in the 101st Congress
(S.2114) would establish a Labor Department train-
ing program to provide start-up grants to firms
interested in establishing consortia. A program of
this sort, if initially funded at a level of afew million
dollars per year, could be alow-cost means for the
Federal Government to encourage joint ventures that
would help share the risks of training, increase the
resources available to small firms, and allow more
cost-effective development of training materials.
The Federal Government might also earmark some
funds to consortia that emphasize transferable skills
(e.g., basic skills, apprenticeship or other certifica-
tion).

A related possibility would be to expand technical
assistance to trade associations and other industry
groups and to joint labor-management organizations
to aid in developing training programs for their
members (Option 2).

Congress might also give the Department of
Labor (which now funds such services on amore or
less ad hoc basis) an explicit mandate to provide
technical assistance for work-based learning and
charter an office to provide support services on a
continuing basis. With more funds, the office could
work to increase industry involvement in developing
training materials.

The Federal Government also could use tax
inducements to make training investments more
attractive. A limited tax credit for certain kinds of
training+. g., basic skillstraining or classroom
training associated with apprenticeships-might en-
courage more firms to engage in these forms of
training (Option 3). Unless carefully defined and
monitored, however, a tax credit could involve
sizable revenue losses to the U.S. Treasury without
a corresponding increase in the desired training
activities. Congress might first instruct the Treasury
Department, in cooperation with the Department of
Labor, to study the optimal design of such a credit.
To better predict the behavior of firms, afield test

9In the short term, ther e could be some reduction in Federal revenues from corpor ationsif firms usecotherwise taxable income to cover atraining
levy. Over the longer term, Federal revenues might increase if productivity improvements accruing from a better trained workforce led to greater

profitability. -
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could be conducted in which companies would be
reimbursed for eligible training costs at a level
equivalent to atax credit. If the study showed that a
credit would increase and improve worker training,
Congress could then decide whether the benefits
outweighed the expected revenue losses.

A nationa training payroll levy, perhaps more
than any other action, could guarantee increases in
training—and could do so with no direct loss in
Federal revenues (Option 4). Companies would
choose between either spending a specified percent-
age of their payroll (say, 1 percent initialy) on
particular types of training, or contributing that
percentage to a hational fund for training initiatives.
Several other countries (including France, West
Germany, Ireland, and South Korea) use payroll-
based levies of various types to encourage employ-
ersto train workers. In the United States, four States
now raise training funds through a small payroll-
based levy.

As an alternative to immediate implementation,
Congress might phase in atraining levy. Theinitial
stage could be devoted to developing industry-sector
information about training costs and aiding firms in
identifying their training needs. During the initia
period—perhaps 3 years-firms could either report
their annual training expenditures or pay the 1
percent payroll levy. As reporting firms would not
pay the levy even if they spent nothing on training,
the main burden of the requirement would be the
paperwork involved in calculating training costs.
The reporting requirement would alert firms to the
need to develop atraining strategy. At the end of the
3-year period, Congress would then have informa-
tion on training norms within industry sectors that
would be helpful in fine-tuning the levy before
full-scale implementation.

Issue Area B: Individual Workers and
Retraining

Although the United States has an extensive adult
education system, the employer is still the primary
source and incentive for education and training for
many employees. Most large and medium-sized
firms provide broad training for professionals,
technicians, and managers. But few firms train
production workers (except for specific needs),
younger entry-level workers (those most likely to
move to another job), and older workers (the fastest
growing segment of the U.S. workforce). Minorities

also get less training. Despite growing corporate
concern about basic skills, few employers have
remedia programs or offer support (e.g., paid leave)
to workers who participate in public programs.
Federal policies that would encourage greater in-
vestment in transferable skills training would be
beneficial to employees and employers alike.

Apprenticeship has long been one of the best
examples of atraining program that develops the
technical skills firms need while at the same time
providing workers with a credential that leads to a
better paycheck. Yet, the American apprenticeship
system is stagnating. The Department of Labor has
been looking at ways to revitalize traditional appren-
ticeship and also at ways to apply apprenticeship
concepts—including portable credentials-to in-
dustries with little history of apprenticeship (e.g.,
service industries). Yet funds (in real terms) and staff
for the Bureau of Apprenticeship and Training have
fallen. More funding will be needed if the Bureau is
to do much to revitalize traditional apprenticeships.
The Department of Labor aso might work with
industry to develop national standards for certifica-
tion of skills for trainees in industries that do not
have apprenticeship traditions (Option 5).

Congress also could expand assistance available
to firms for certain activitiest. g., basic skills
training and vocational skills upgrading-that make
it easier for employees to participate in training
(Option 6). The major Federal vocational education
law is undergoing reauthorization in the 101st
Congress. In the summer of 1990, a conference
committee reported a vocational education measure
that reconciled differences between bills passed by
the House and the Senate. If enacted, the measure
would charnel more support for integrating second-
ary school vocational and academic curricula. It also
would authorize some support for upgrading of
skills of employed workers (including apprentice-
ships). Because of the measure's breadth, it is
unclear whether funds will be adequate to support all
these activities.

Congress is aso considering a major new literacy
initiative, which, if passed, would greatly expand the
available Federal assistance for workplace basic
skills (Option 7). A Senate-passed bill (S.1310)
would increase funding for basic skills training
under the Federal Adult Education Act and would
authorize $50 million for the Education Depart-
ment’ s workplace literacy demonstration grant pro-
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gram (current funding is $20 million). A House-
passed measure, Title V of H.R. 5115, also would
increase Adult Education Act funding, and would
establish anew ‘‘ national workforce literacy strate-
gies program.” The bill would authorize up to $40
million per year in grants to improve current
workforce skills on aregional, statewide, or industry-
wide basis. Both bills would also expand literacy
activities in other areas (e.g., research) as well.
Whatever approach is taken, Congress may wish to
ensure that the specia needs of workers in small
business are also addressed, and that research on,
and evauation and dissemination of, the most
effective approaches are required.

Another existing law—a provision in the tax code
that exempts workers from paying taxes on educa-
tional assistance from their employers—will expire
in 1990 unless renewed by Congress. Continuing the
exemption (Option 8) would cost the Treasury an
estimated $255 million in fiscal year 1991, with the
amount possibly rising after that, but would mean
that few workers would halt their own retraining
efforts for tax reasons.

While employer assistance programs only reach a
small portion of workers, and many workers cannot
afford to finance their own continuing education, the
Federal Government administers a number of stu-
dent aid programs that workers might use to finance
continuing education. For the most part, however,
these programs are more oriented toward full-time
students, than employed adults. Special incentives
have been suggested to extend these programs to
workers' continuing education needs, such as pro-
posals to loan workers education funds that would be
paid back through an income tax surcharge. Other
alternatives would guarantee all Americans some
level of financing for post-secondary education at
some time during their lives. Because they could be
expensive and because they have significant poten-
tial for abuse, such proposals would need careful
evaluation before decisions were made (Option 9).

Issue Area C: Training and Technology
Assistance

Training can make or break the effectiveness of
new technologies and work practices. While knowl-
edge about the most effective training approaches is
increasing, the process of diffusion can be quite
slow—few firms share successful techniques with
potential competitors. Expansion of government

efforts to disseminate information and provide
technical assistance could help speed diffusion.

Several Federal agencies—including the Depart-
ments of Commerce, Labor, and Education—now
have demonstration projects and other small pro-
grams that provide training or technology assistance
to firms (either directly or through the States). If
Congress expanded these efforts, it might designate
alead agency (e.g., the Department of Commerce) to
work out coordination among these programs so as
to provide greater benefits to firms (Option 10).

In addition, the Federal Government could help
State governments expand their training assistance
to firms (Option 11). States have long used training
subsidies to entice firmsto relocate. Now, as part of
their efforts to retain firms and reduce unemploy-
ment, many States have modest training programs to
help existing firms upgrade their workforces. A
handful of States give workforce skills development
a prominent place in their growth strategies. While
such State activities are promising, there has been
little in-plant evaluation of their training programs.
At a modest cost, the Federal Government could
provide funds for such evaluations and dissemination
of the results to other States and the private sector.

Some States also help firms with production
technology and management. Such State industrial
extension programs could help firms identify their
training needs as well, but, aside from referrals, few
now do. Moreover, as discussed in the recent OTA
report, Making Things Better, total State funding for
such programs in 1988 was only $58 million. A
small Federal grant program was authorized under
the 1988 Trade Act, but funds were not appropriated
until fiscal year 1990, and then only to the tune of
$1.3 million. If Congress decides to appreciably
increase this funding, it might encourage States to
experiment with different ways to combine or more
closely coordinate their training and technology
services. Funds to finance such experimentation
could be made available to the National Institute of
Standards and Technology (NIST) in the Commerce
Department (Option 11). NIST also might provide
expanded training to workers and managers at its
national manufacturing technology transfer centers.
Such activities could help achieve better coordina-
tion in the delivery of both technology and training
services to fins.
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The human resource development issues related
to the organization of work and workplace learning
currently receive scattered and sporadic attention.
No single institution at present addresses workplace
learning issues over the range from research and
development to and best practice dissemination
issues. A new organization, with an explicit charter
to address such concerns, might bring new visibility
to the need for employers to adopt more effective
human resource development practices (Option 12).
A National Institute on Workplace Learning, to be
effective, would need to have extensive employer
involvement. In fact, to have the greatest impact on
industry, such an organization might well need to be
outside the traditional agency structure of the
Federal Government. Startup Federal funding would
be needed. In time, employers might fund such an
institute on their own if the benefits were clear.

Issue Area D: Improving the Effectiveness and
Quality of Worker Training

Increased Federal support for work and learning
research and for development and dissemination of
new training technologies could bring, in time,
substantial benefits to the entire training system,
both public and private, at comparatively modest

cost. The quality of training varies greatly. Some
U.S. firms are world leaders in training. However,
most firms (and many training institutions) know
little about the best practices for training or about the
latest training techniques and technologies. More-
over, research on how adults learn-research that
could, over the long term, lead to improvement in the
efficiency and quality of training-often fails to be
integrated into training practices. One possibility
(Option 13) would be for Congress to direct Federal
agencies with education and training programs (e.g.,
Defense, Education, Labor, Commerce, Health and
Human Services) to develop and disseminate infor-
mation about best practice approaches and technolo-
gies. Congress could, for example, support efforts by
NIST to gain industry acceptance of operating
standards for training technologies and related
software. Such standards, if adopted, would facili-
tate use of training products. It also might support
Federa agency efforts, now informal, to disseminate
information on training technology.

The Federal Government, historically, has played
amajor role in developing new instructional tech-
nologies and approaches for the Defense Depart-
ment and other Federal agencies (see box I-E).
Increased efforts to disseminate federally developed

Box |-E—The Military and Training

Themilitary s the largest single institution in the United States that recruits and trains young people (see report
appendix). The military model for skills training is similar to apprenticeship, except that the “related instruction”
which takes place simultaneously with on-the-job training in traditional apprenticeship is front-loaded in the
military. That is, recruits receive intensive classroom instruction after basic training, followed by on-the-job training

coupled with written and practical skills tests.

There are several basic differences between military and conventional private-sector training. Private firms
expect young workers to move on within ayear or two, while the military recruits for 3- to 4-year tours of duty.
A small percentage stay in the military for a 20- to 30-year career. Further, the military model is “up or out”; if
recruits do not pass training and move up, they typically are discharged. Military training also is based more on job
analysis and job-specific performance standards than most private-sector training. Military training is constantly
evaluated, with feedback from the users of the training-the trainees’ commanders. Also, instructors are rotated,
conducting training for 3 or 4 years at a time and then returning to the field. Thus they maintain and upgrade their

duty skits.

Instructional technology is more prevalent in military training than in the civilian sector. The military has a
high interest in training technology for several reasons. It has an extremely high turnover rate but a large population
worldwide. Instructional technology provides both the portability and consistency to meet the needs of this type of
population. The military also frequently introduces new equipment that has increasingly sophisticated and complex
capabilities. In addition, it can afford the startup costs associated with hardware and software development.

Although the bulk of training is till lecture/lab with practice on real or simulated equipment, the military is

rapidly adopting more sophisticated training technology. Current changes in training systems requirements and
technologies include trends toward simulators, networking for team training, and embedded training systems.

SOURCE: Office of Technology Assessment 1990.
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or sponsored training materials and expertise to the
civilian education and training communities have
been underway for several years, with limited
success. In the 1988 Trade Act, Congress directed
the Department of Education to establish a training
technology transfer office, but did not appropriate
funds. The Administration also has been slow in
setting up the office. Thus, implementation cannot
be expected to begin in earnest until fiscal year 1991
at the earliest. Initial funding of this office-at least
at the $3 million level originally caled for in the
Trade Act-could help launch this program effec-
tively (Option 14).

Even if such efforts are stepped up in the years to
come, the need for more evaluation of workplace
training and the educational system would remain.
Promising techniques need evaluation so that best
practices can be disseminated with some confidence
to potential users. Various proposals have been
made to set up a nationa institute for learning
technology and research, either through an existing
Federal entity or outside of the normal Federal
structure (Option 15). The Education Department
also could expand its support for education research
and development centers to include more emphasis
on workplace and adult learning issues. The Na
tional Science Foundation could support research on

human resource development, work organization,
and issues associated with training technology
adoption. While Federal funding for such activities
would need to be sustained over a period of years,
the potential benefits could be substantial. The
Federa support could lead to more effective training
practices in the longer term. Given the fact that the
workforce is aging, remarkably little research has
been conducted on the most appropriate training
practices to meet older workers learning needs.
Earmarked support for such research may be needed
if it isto be sustained.

Finally, information about the extent and effec-
tiveness of workplace training is very poor. If
Congress would like more knowledge about worker
training trends, it could direct the Census Bureau,
the Labor Department, and the Education Depart-
ment to develop and periodically update information
on workplace training (Option 16). Data collection
could be done through separate directives to these
agencies or as part of an overall review of Federal
statistical priorities. The impacts of worker organi-
zation and worker training on productivity, effi-
ciency, and competitiveness are pervasive. Sound
policies in the future will depend on knowledge of
effective practices and their extent.
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Chapter 2
Policy Issues and Options

INTRODUCTION AND CONTEXT

There is a broad consensus that the American
training system needs strengthening; the questions
are how to achieve it and who isto do it. American
society needs to do abetter job of integrating young
people into the work world, providing them with
initial training, and helping workers upgrade their
job skills during their working lives. In many other
countries workforce skill levels equal or exceed our
own, or are advancing rapidly, often with govern-
ment stimulus. If the pool of skillsin the American
workforce becomes obsolete relative to the highly
trained workforces of the Pacific Rim nations and
Western Europe, further erosion in the U.S. compet-
itive position—with adverse implications for living
standards-could occur.

The corporate training system, the adult education
system, and the individual workers themselves will
play the critical rolesin upgrading workforce skills.
At present, the Federal role in encouraging these
players to interact is very limited. However, propos-
als have been made in Congress or elsewhere to
broaden Federal support, ranging from provision of
more information to support for industrial training
consortia to tax credits to a national training levy.
Also, some executive branch agencies, such as the
U.S. Department of Labor, are looking at ways to
encourage work-based learning. The States are also
examining their role: the Nation's governors are
debating how to improve workforce skills in their
effort to flesh out national education goals emerging
from the 1989 Education Summit with President
Bush. (See box 2-A for discussion of recent recom-
mendations of national commissions on workplace
training; recent executive branch actions are summar-
ized in box 2-B.)

With some notable exceptions (see box 2-A), the
proposed actions do not represent an overall national
strategy toward human resource development for the
workforce. A comprehensive strategy would need to
encompass many elements, ranging from education
of children, drop out prevention, and training
programs for the unemployed and the economically

disadvantaged, to training of scientists and engi-
neers.

The focus here is on just one element—Federal
policy and the continuing training of employed
workers. Before examining the need for such poli-
cies, and the arguments for and against an expanded
Federal role, a review of some of OTA’s mgjor
findings is in order:

« While strengthening public education is critical
for developing future workforce skills, the most
immediate opportunity for skill development—
the one that would have greatest impact in the
near and medium term-lies in improving the
skills of those already working. Indeed, 7 out of
10 workers in the year 2000 will be people
already in the workforce in 1988; the typical
worker will also be older than is the case today."
The flexibility of’ this workforce, especially
how well workers at all levels—horn the
shopfloor to the executive suite-respond to
challenges will be a critical factor for national
competitiveness over the next decade.

- Aside from managers, professionals and techni-
cians, few American workers get much training
on their job, or act on their own to upgrade
skills. By contrast, our most formidable eco-
nomic competitors, including Japan and West
Germany, do far more to assure the continuing
development of workforce skills at al levels
than does the United States. Most West German
workers go through formal apprenticeships;
much additional training is needed for workers
to move up to supervisory positions. In Japan,
high quality secondary schools, well structured
but informal training on the job, and worker
interest combine to produce highly skilled,
flexible workers. Production workers in Japan's
auto assembly plants get three times more
training-formal and informal-than their Amer-
ican counterparts.

Labor mobility in the United States is high.

Companies cannot expect to fully capture all

benefits from training investments, particularly

broad training that gives workers transferable
skills. Recognizing this, many other advanced

1Howard N. Fullerton, Jr., “ New Labor FOrCe Projections, SP arming 1988 to 2000,” Monthly Labor Review, November 1989, p. 10.
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Box 2-A—What National Commissions Recommend on Workforce Training

Several recent commissions and national studies have concluded that systemwide improvements are needed
in education and training if the United States is to be able to compete effectively in a world economy in which the
best prospects for arising standard of living lie in the skills of the workforce. Two which advocated a stronger
government role:’

. The Secretary of Labor’'s Commission on Workforce Quality and Labor Market Efficiency (1989):°This
panel of business, labor, and education representatives expressed alarm about possible economic decline
unless more is done to educate and train the American workforce. Its recommendations for public and private
actions encompassed both the school system and the workplace. While noting its concern about the budget
deficit, the Commission said that there was “likely to be a clear and pressing need for a sustained increase
in Federal expenditure on human resource programs. " It called for sustained human resource investments
to, among other things, improve student achievement, encourage lifetime education and training, and make
better use of workers' skills.

Among its suggestions for Federal action in the training area: give employers a limited tax credit for
training, offer more technical assistance and clarify antitrust provisions for multiemployer training
programs, and continue the favorable tax treatment workers get for employer provided education assistance.
It urged Federal and State Governments to ensure that al adults have lifetime access to basic skills education.
It called for more Federal efforts to disseminate information about best-practice worker participation
approaches, and called for improvements in labor market data. Finally, the Commission urged formation of
a Presidential committee to coordinate human resource policy.

. The Commission on the Skills of the American Workforce (1990):* This panel, also comprised of business,
labor and education representatives, concluded that American living standards will rise only if far more
American companies reorganize work along a high performance, high skill model. To develop the needed
skills, the Commission proposed restructuring the American education and training system at al levels.
Many of the group’s recommendations focused on noncollege bound youth and workers. It recommended
that young people under the age of 18 should not be alowed to work unless they could meet (or were taking
steps to meet) a new educational performance standard, and urged major levels of support for dropout
recovery programs. It called for a program of financial support to allow all students and workers to enroll
in programs giving technical education certificates or associate's degrees.

A national board, comprised of industry, labor, and education representatives, would appoint industry
and trade based committees to develop specific standards for certification. The Commission aso proposed
that the States and the Federal Government see to it that all Americans could receive 4 years of financing
for postsecondary education at some time during their lives.

Asfor employers, it called on the Federal Government to require all firms to spend at least 1 percent
of payroll on education and training, with the amount increasing over time. Firms that did not spend the
required amount on their own workers would pay this amount to a Skills Development Fund to train
temporary, part time, dislocated, or disadvantaged workers. The Commission also proposed increased
technical assistance to help firms reorganize work in ways that would take advantage of highly skilled
workers.

1gee also the President’s Commission on Industrial Competitiveness (1985). This group, headed by industrialist John Young,
recommended strengthening the capabilities of vocational schools and community colleges to provide customized training to employers,
especially small business, and also called for evaluation of tax proposals to achieve a balanced tax treatment of employer investments in physical
and human capital.

Another group, MIT's Commission on Industrial Productivity, in its 1989 report Made in America, stopped short of policy
recommendations. However, it noted the adverse impacts from what it called a “legacy of long neglect in training* and a widespread reluctance
by U.S. firms to invest morein training and in reorganizing work to promote continuous lear ning.

2Commission on Workforce Quality and Labor Market Efficiency, Investing in People: A Strategy to Address America’s Workforce
Quality (Washington, DC: U.S. Department of Labor, 1989). The Commission appointed by Ann McLaughlin, a Secretary of Labor under former
President Reagan, madeitsreport to President Bush's Secretary of Labor Elizabeth Dole, on Labor Day, 1989.

3The Commission on the Skills of the American Workforce, America’s Choice: High Skills or Low Wages! (Rochester, NY: National
Center on Education and the Economy, June 1990).
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Box 2-B—Executive Branch I nitiatives on Workforce Quality

During the last 5 years, the executive branch—and especially the Department of Labor-has been actively
studying new avenues for improving workforce quality. The Commission on Workforce Quality and Labor Market
Efficiency, set up by former Labor Secretary Ann McLaughlin late in the Reagan Administration, proposed a
strategy, and some 44 recommendations for private and public actions, to address what it called “America’s
workforce crisis' before it disbanded in the fall of 1989'(see box 2-A for details). Also in late 1989, Elizabeth Dole,
President Bush's Secretary of Labor, announced her own seven-point “agenda for action” to improve workforce
quality. In contrast to the actions urged by Commission, few items on the agenda would require legisative action
or much new Federal spending.

Items from the agenda directly pertinent to industry training include:

. The Secretary’s Commission on Achieving Necessary Skills (SCANS): SCANS is to recommend national
guidelines to help schools better define educational competencies needed to meet workplace skill needs. The
Commission will work to identify needed skills, acceptable levels of proficiency, and effective ways to
measure these skills. Former Secretary of Labor William Brock chairs the Commission, which is expected
to issue its final report in May, 1991.

. A National Advisory Board on Workplace Training: The board would focus on ways to expand
apprenticeship to new industries and occupations (such as service industry jobs). It will work with industry
to develop standards to accredit work-based training programs and to provide workers with recognized
credentials. The board had yet to be appointed when this report went to press.

. A Workforce Quality Clearinghouse: The clearinghouse would work to promote best practices by employers
in meeting employee needs, such as flexible benefits, training, and innovative labor-management relations.
Initial operations were expected to begin in the Fall of 1990.

. Research and demonstration projects to test incentives for employer- and employee-financed training and
partnerships with industry groups.

Secretary Dol€'s agenda also calls for research and development on School-to-Work Transitions, including
awards recognizing exemplary practices, and more volunteer efforts. A national conference on the subject was held
in May 1990. In addition, the Secretary has acted administratively to establish an Office of Work-Based Learning,
which includes the Bureau of Apprenticeship and Training and also has responsihilities for displaced workers and
trade adjustment assistance.

The 1989 Education Summit with President Bush and the Nation's Governors aso has focused some concern
on workforce skills. One of the six national education goals adopted by the governors after the Summit concerns
adult literacy and lifelong learning. The goal states that, by 2000, every adult American should be literate and
possess the necessary skills and knowledge to compete in a global economy and exercise good citizenship. Among
the stated objectives: to involve “every American business in strengthening connections between education and
work” and in giving “all workers the opportunity to acquire the knowledge and skills, from basic to technical, to
adapt to emerging technologies, work methods and markets through public and private educational, vocational,
technical, workplace or other programs.”

In July 1990, the National Governors Association proposed alternative strategies for States to consider in
implementing the education goals.”Progress toward these goals will depend on continued commitment at al levels
within the society.

1The Commission actually reported t. President Bush’s Secretary of Labor, Elizabeth Dole. It’s report, Investing in People: Strategies
to Address Americans Workforce Crisis, (Washington, DC: U.S. Government Printing Office, 1989) was issued on Labor Day, 1989.

2Report of the Task Force on Education, Education America: State Strategies for Achieving the National Education Goeals (Washington,
DC: National Governors Association, 1990).

industrial economies have put in place govern- well-trained workforce that extends beyond the
ment policies that, in effect, protect a fro's benefits to any firm or worker.

training investments by assuring that other

firms r%ake similar invgstments. %imilar poli- Should the Federal Role Be Expanded?

cies have not been adopted here. Nor, by and The Federal Government now reguires employee
large, does the recognition yet exist here that training in some areas where the public interest is
there is a broader public good in having a clear-such as workplace safety, health, and hazard-
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ous material handling.”However, it does little to
assist firms and their employees with skills or job
performance training. Does the national interest in
maintaining economic competitiveness and living
standards justify Federal incentives for employee
training? And, if a Federal role is appropriate, what
should be its scope?

It is clear that the private sector must be the
primary actor in employee training. Proposals that
will receive serious consideration by policymakers
are likely to aim at expanding the Federa role
through activities that augment or enhance, not
substitute for, private efforts. With the list of
proposals growing, the pros and cons of an expanded
Federal role need careful assessment.

Is There Need?

There would be little need for government in-
volvement if employers provided an optimal level of
training or if workers undertook such training on
their own. A common view in American manage-
ment—and among many workers—has been that
little training is required to develop the skills needed
to perform most jobs. When training is needed to
develop specific skills (e.g., to operate new equip-
ment), firms will provide it. The practice of reducing
jobsto their simplest tasks has been widely used by
American management, in part because training
needs were minimized.

While this practice still prevails, its suitability as
a contemporary model for work organization is
increasingly challenged. Indeed, as chapter 4 of this
report discusses, a growing number of American
firms are beginning to reorganize work in ways that
more fully develop and exploit the skills of their
workers. These companies usually find that consid-
erable training is necessary for success. Most fins,
however, continue to rely on the traditional model of
work organization.

Thus, there is growing concern, reflected in the
commissions cited in box 2-A, that American
society is doing too little to develop the skills needed
to support a globally competitive set of industies
and an improved standard of living. Training is too
often given low priority or is used ineffectively by
management. According to this view, U.S. society

has a vested interest in a high skill industrial system,
one that is likely to produce high wage jobs and raise
living standards, and this is a persuasive rationale for
government assistance in training.

Indeed, training can benefit firms, workers, and
society as a whole. For workers, training is associ-
ated with higher wages, less liklihood of unemploy-
ment, and shorter duration of joblessnessif they do
become unemployed. While other factors also affect
outcomes, training can be expected to contribute to
broad societal benefits stemming from a highly
productive workforce. To the extent that such a
workforce might command better wages, and their
employers' realize higher profits, government tax
revenues would increase to defray part of the
public's investment in training. There also are likely
to be reductions in public costs associated with
unemployment.

Won't Firms Train on Their Own?

A few American firms are world leaders in
training; by all accounts, however, most firms do
little training. More might begin to act on their own
to provide training as the benefits of well designed
programs become clear. This seems unlikely, how-
ever, unless some structural impediments that now
make many firms reluctant to train are overcome.

Companies cannot expect to fully capture all of
the benefits of their training investments, particu-
larly training that develops genera skills. High labor
turnover in the U.S. economy makes many employ-
ers, especially small employers, view training that
gives workers transferable skills as a risky invest-
ment. Even though the training might enhance the
skills of their workforce, these employers fear that
their workers will take other jobs before the firm
recoups its training investment.

There can be a broader public good arising from
training that the individual firms or workers are not
in a position to achieve through their own actions.
Several other countries recognize this through na-
tional policies that help protect a fro's training
investment by assuring that other firms also make
similar investments. Similar approaches could be
taken here.

2For example, nursing homes that receive Medicare and Medicaid funding must meeminimum Federal standardsfor nursing aicraining. M any
States are now developing literacy tests for truck driversto meet federally established standards for truck drivers. Implementation of the Occupational
Safety and Health Act now requires companies withover 10 employees to label hazardous substances, warn workers of their dangers, and provide special

training in their safe handling.
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Government assistance will not do much unless
there is strong management commitment (which
could require a change in management attitudes) and
employee motivation (which might follow a change
in management attitude) to more fully use worker
skills. Without this, training might do little to
improve a fro's performance. It could be a goal of
government to provide the information and incen-
tives that could contribute to this change in behavior
and attitudes.

Are There Training Gaps?

Several highly publicized reports have suggested
a growing mismatch between worker skills and
workplace demands. Many low skill jobs will
continue to be created that require little training.
However, unless the overall pattern is toward high
skill jobs that can command high wages, the United
States risks becoming a low skill, low wage country.
The conclusion is almost inescapable that U.S.
industry will not be able to widely replicate the good
results realized by the best-practice firms unless
some major gaps in the worker training system are
addressed.

As discussed in chapter 6 of this report, the best
estimate is that one-fifth of young adults aged 21 to
25 read only as well as an average eighth grader, and
the incidence of poor basic skills could be higher for
the workforce as a whole. Few employers on their
own can be expected to offer basic education to their
employees. The United States ranks near the bottom
among industrialized countries in apprenticeships.
Small firms and firms facing financial difficulty—
the firms that might benefit most from the improved
productivity and quality that can come from rela-
tively low-cost investments in training-are often in
the poorest position to train their workers. Moreover,
the quality of training is often poor, and firms often
do not make good use of training. In the face of such
findings, business-as-usual will leave many U.S.
workers unprepared to participate in the kind of high
skill economy that is most likely to lead to an
improved standard of living.

Government Action: State, Federal, or Both?

What level of government would be best suited to
assist in addressing these gaps? The American
system of federalism offers many different alterna-
tives for structuring partnerships between the Fed-
era Government and States. Ideally, policy initia-

tives could be crafted to exploit the special strengths
of each level of government.

Clearly, the States are better positioned than the
Federal Government to provide direct services to
fins. Most States now offer modest assistance to
industry for training, and several are now active
providers of workplace literacy assistance. Because
several States also offer industrial extension serv-
ices, they have the potential to provide firms with
coordinated technology, training, and management
assistance at the same time. Many States aso
support community colleges, which provide firms
with training services. States also play a pivota role
in public education. Some also are experimenting
with new ways to finance training assistance, such as
payroll levies and tax credits:

While the level of State activity is increasing,
progress could be slow and spotty without national
leadership and support. State spending for industry
training and technology services is modest—
probably less than $1 billion. The State activities are
driven by economic development objectives, and the
States are in competition on this. National policies
could help create a more favorable environment for
continuing education and training throughout the
country.

There are other activities that would be difficult to
carry out without Federal leadership. Clearly, the
Federal Government is better suited than the States
to collect and analyze data about national trends in
training. A Federal role to support research, evalua-
tion, and dissemination of the best training practices
is another area where national scope is important,
especialy since the military and some other Federal
agencies are major supporters of training research.

Competition for Federal Doallars

An expanded Federal role could heighten compe-
tition for Federal funds, a matter of no small concern
in a day of budget deficits and limited funds for
existing Federa training programs for the disadvan-
taged. Employer spending on formal training-a
low-end estimate would be $30 billion per year-is
one-third more than the total budget of the U.S.
Department of Education and about 10 times the
amount the Federal Government spends for services
to economically disadvantaged people and displaced
workers under the Job Training Partnership Act.
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Clearly, Federal support, or any governmental
support, for that matter, would need to be carefully
targeted. Otherwise, government dollars might simp-
ly substitute for private training dollars, hence
doing little to expand industry training. Government
efforts might aim at improving the effectiveness of
training. Another possibility would be to target
assistance on either employees that seldom receive
much training or on transferable training.

Government involvement would not necessarily
require major increases in Federal spending, how-
ever. Most options discussed in this chapter would
have a small (under $10 million per year) or
moderate (under $100 million per year) initial cost.
Many of these options would need to be sustained
for a period of years to have much impact, and some
of them might well need to be expanded in time
beyond the $100 million level to fully succeed. But
the option that would stimulate the most training, a
training levy, would do so with only modest fiscal
impact on the Federal Government.’It would force
many firms who do not now conduct training to
spend on training, but it would also ease ‘free rider’
problems for other firms that do spend money on
training. There would be a danger of training for
training’s sake-with resources not always used in
the most efficient and productive fashion.

Other government roles, such as support for
research, have the potential to improve training
throughout society-including the training Federa
agencies give to their own employees and the
training offered through such Federal programs as
the Job Training Partnership Act. The efficiency
gains might in time pay for the research many times
over. Finally, an initiative aimed at equipping
workers with transferable skills would help workers
get new jobs in the event of displacement.

Do We Know Enough To Take Action Now?

To those demanding a high degree of certainty,
the absence of good data may seem a reason to delay
amagjor Federa initiative in this area (e.g., a nationa
training levy). Better information clearly would be
desirable. But there also arerisksin delaying action
for the protracted period (certainly several years)
needed to develop good data about training. The
findings of numerous national studies in recent years

clearly indicate that more needs to be done-and
soon—to enhance workforce skills. If a major
initiative is to be launched, it will need to occur very
soon to have much impact in this century.

As it considers possible policy directions, Con-
gress might wish to evaluate the degree to which
proposed actions support not only industry training
but also contribute to broader societal goals. For
example, actionsto improve the overall skillsin the
workforce would help not only firms but aso
workers adjust to the demands of new technology
and changing competitive circumstances in the
coming years. For workers without much formal
education, workplace training can be a major source
of learning and the last chance for upwind mobility.
Workers with abroad base of skills are likely to have
less difficulty in finding new jobs if they are
displaced, reducing unemployment costs to society.

Defining the Scope of Federal Responses

OTA has identified, and analyzed below, 16
policy options that, taken in sum, would broaden and
deepen employer and employee commitments to
training. (Table 2-1 lists these options, grouped
under four broad issue areas, and directs the reader
to more detailed policy tables and discussion in the
text.) Some options would provide a stronger
institutional base of support within the Federal
Government for industry-based training, building on
existing programs. Others, if adopted, would go well
beyond the current Federal role. These options are
not mutually exclusive, although some would need
to be modified if other approaches were also taken,

These options could be put together in various
combinations, reflecting different degrees of gov-
ernment involvement. One approach would be for
government to play a supportive, but largely indi-
rect, role in encouraging training by fins, individ-
ual workers, and States. This incremental approach
would build on current Federal activities (sponsor-
ship of research and demonstration projects, help to
States for evaluating training programs, develop-
ment of data, dissemination of information about
best practices) that could provide a better informa-
tion base for training. Some existing programs (e.g.,
workplace literacy demonstration projects, favora-
ble tax treatment of employer provided education

3A training levy would not entail direct Federal expenditures. There could be some near term revenue lossto the Government ifirms used funds
from otherwise taxable profitsfor training. On the other hand, if thetraining led to more productive enterprises, the long-term effect for Federal revenues

would be positive.
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Table 2-I--Summary Guide to Policy Issues and Options

Issue areas and options Table no.
Issue area A—Reducing barriers to firm-based training

Options:
1. Help firms Setup training CONSOTtIa. . . . ..ottt e e et e e Table 2-2
2. Expand technical assistance to trade associations, Others .. ...ttt Table 2-2
3. Consider limited tax credit for private-sector training . . . ... ou ittt Table 2-2
4. Phase-in payroll based “national training l8VY” .. ... .ot Table 2-2

Issue area B-Retraining individual workers for career advancement

Options:
5. Expand apprentiCeShip CONCEPLS . . ...ttt ettt e e Table 2-3
6. Adequately fund Federal support for vocational Programs .. ... ... vt ot et e ettt Table 2-3
7. Fund workplace basic skills program. . .. ... Table 2-3
8. Provide favorable tax treatment for continuing education . ............. ittt Table 2-3
9. Evaluate ways to help finance workers’ continuing education . ...ttt Table 2-3

Issue area C-Linking training and technology assistance

Options:
10. Coordinate technology and training @ssiStaNCe . . . ... ...ttt Table 2-4
11. Help States expand industrial services, combined with training .. .......... .o Table 2-4
12. Support creation of an employer institute for work-based learning .. .......... ... . Table 2-4

Issue area D--improving the quality and effectiveness of training

Options:
13. Encourage adoption of best practice approaches and technologies. ........... .. ..., Table 2-5
14. Fund the Federal training technology transfer program ..., ...ttt e Table 2-5
15. Fund more civilian-sector learning research/technologies . . ... e Table 2-5
16. improve the information base on work-based training ... ......... . . Table 2-5

SOURCE: Office of Technology Assessment, 1990.

assistance, assistance to State technology programs,
and transfer of federally developed training technol-
ogy) might be continued or expanded. Some new
initiatives (e.g., planning support for industry train-
ing consortia, earmarking funds for learning re-
search, and funding of State clearinghouse services)
would be launched, but at a modest level of funding.

The incremental approach has attractions; in its
early stages, it would not cost the Federal Govern-
ment much to implement, because it would take time
to build the capacities to use resources wisely.
Moreover, many of its features are partly in place or
under consideration in Congress or the executive
branch. It relies on persuasion and avoids controver-
sial measures likely to be resisted by business. But
it also has limitations. Even if effectively imple-
mented, the specific measures that in sum constitute
this approach would likely have a modest impact on
skills upgrading. Since Federal policy would have
little direct impact on the training behavior of
employers, progress would depend on employer
initiatives and actions at the State level. Some States
would do alot; others little.

If widespread action is desired, Congress could
consider more far-reaching approaches to encourage
skills development and technology upgrading by

firms. These actions would not preempt the meas-
ures identified in the incremental approach, but
would provide, in addition, broad incentives or
requirements for employee training. First, Congress
could attempt to raise employer investment in
training, through options ranging from extensive
funding for technical assistance to tax credits to a
training levy. The most far-reaching approach-one
that would affect all firms-would be a nationa
training levy; with alevy, employers would either
commit a small percent of their payroll to training or
pay the same amount to a national or State training
fund. Other possihilities, such as a limited tax credit
or direct assistance for training, could be used to
assist firms that have limited resources for training,
but these would cost the Federal Government quite
a bit. Enhanced support could be made available to
help individual employees undertake training on
their own.

The more aggressive strategy outlined above,
with its national training levy, would result in a
fundamental change in the training behavior of al
employers (including small business and govern-
ment). It would elevate training and skill develop-
ment in the national consciousness. On the other
hand, it could quickly devolve into training-for-
training’s sake. If phased in too fast, and without



44 . Worker Training: Competing in the New I nternational Economy

some control over the quality of training, its
potential to upgrade workforce skills would be
reduced. Moreover, most employers would need
time to evaluate their training needs and to put
management structures in place to take full advan-
tage of the new skills possessed by their workers.
The training might have greater effect if it were
combined with technology assistance to help firms
adopt new technologies and more effective ways to
implement these technologies. State industrial ex-
tension services or Federal technology assistance
might help.

Many fins-even those that spend enough on
training to be unaffected by atraining levy—would
see the levy as intrusive and would be concerned
about bureaucracy, red tape, and possible govern-
ment involvement in the content of training. Busi-
ness might be more willing to be involved if a new
institution, located outside any existing government
agency, were chartered to work with industry groups
on employee training, work organization, and new
technology adoption issues. Idedlly, such an institu-
tion would be set up by the employers themselves;
it might be funded through the national levy, were
this adopted.

Even if fully implemented, the options and
approaches discussed in this chapter would com-
prise only one leg of a national strategy for human
resource development. As a new area of involvement
for the Federal Government, the relationship of work
based training policies to other kinds of government
training programs—assistance to displaced workers,
older workers with outdated skills, the economically
disadvantaged, at risk youth, and those on welfare-
would need to be defined and clarified,’ Although
not within the scope of the policy options discussed
here, better coordination and integration of these
programs, especially at the implementation level, is
emerging as a major concern. Indeed, Congress, in
its consideration of bills to reauthorize the Job
Training Partnership Act and the Carl D. Perkins
Vocational Education Act, is evaluating alterna-
tives, such as a human resource council, to better
coordinate Federal training, education and social
service assistance now distributed to awide variety

of State and local bodies. Others have proposed
merging of existing education and training programs
where possible, or creation of new entities, such as
Employment and Training Boards, to serve local
labor markets. Whatever mechanism is selected,
close interaction with employers will be needed.

ISSUE AREA A: REDUCING
BARRIERS TO FIRM-BASED
TRAINING (Table 2-2)

Employers, of course, benefit from having well-
trained workers. But many firms shy away from
paying for broad-based training. There are several
reasons.

Compared to workforces in many other countries,
U.S. workers tend to change jobs more often—
especialy in the early years of their careers. Many
employers, especially small ones, fear losing their
investment if they provide general training to an
employee who then takes a job at another firm
(maybe even a competitor). Of course, firms often do
find ways to share training costs with employees.
Moreover, some evidence suggests that employees
who receive the most training tend to have longer
tenure with their employers than those who get less.

Another uncertainty for employersis whether the
training support system available in the community
will meet their needs. Relatively few companies can
afford to develop and implement their own internal
training systems. The majority are therefore depend-
ent on outside providers—vendors, consultants,
community colleges, private training schools-of
highly variable quality.

A third reason is employer uncertainty about
whether their workers' performance will actually
improve after formal training. Some firms have
found that 20-30 percent of their nonsupervisory
workers must take remedial courses before taking
classroom training and, although classroom training
can be effective, transferring the training back to the
job can be difficult. Faced with such circumstances,
employers may pursue management strategies that
minimize the need for training.

4For discussion of displaced worker issues, se¢ the following Office of Technology Assessment reports: Technology and Structural Unemployment:
Reemploying DisplacedAdults OTA-ITE-250 (Springfield, VA: National Technical Information Service, February 1986); Plant Closings: Advance

Notice and Rapid Response OTA-ITE-321(Springfield, VA: National Technical Information Service, September 1988); Trade Adjustment Assistance:
New Ideas for an Old Program OTA-ITE-346 (Washington, DC: U.S. Government Printing Office, June 1987).
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Assuming that Congress wishes to encourage
employers to invest more in training, there are many
options it could consider. Four approaches are
discussed below:

1. helping firms setup training consortia

2. helping trade associations and industry groups
build training capabilities

3. offering tax credits for certain training expendi-
tures; and

4. implementing a payroll based levy for training.

Option 1: Help Firms Set Up Training Consortia
(Table 2-2)

Training consortia or cooperative training ven-
tures involving several employers can help employ-
ers reduce costs and ease their concerns about the
perceived risks of training. Small companies in a
consortium can share costs of instruction and
training facilities. Consortia could be used by large
firms and their supplier networks to devel op shared
training approaches and common workplace prac-
tices (e.g., for quality control). Consortia also might
be used to upgrade the training skills of first-line
supervisors and others who are expected to give
informal training but have little training background.
Community colleges and other training organiza-
tions could play constructive roles in consortia.
While a few examples of training consortia exist (see
ch. 5), organizing new consortia can be difficult;
moreover, some firms worry (though perhaps need-
lessly) that joining a consortium could make them
vulnerable to antitrust actions. To help companies
set up training consortia, Congress could authorize
start-up assistance and clarify the relationship of
training consortia to antitrust laws.

No Federal agency has a continuing program to
help firms setup multifirm training consortia’A bill
to setup such a program in the U.S. Department of
Labor is before the 101st Congress (S. 2114 as
introduced).’The bill would (among other things)
authorize grants to help companies in the same

industry or using similar technologies to plan and
organize training consortia. The training would aim
to help technicians, nonsupervisory workers, first-
line supervisors, and other workers function more
effectively with new technologies, management
practices, and new forms of work organization in
both manufacturing and service industries. The bill
would authorize the program for 10 years, with $5
million for the first fiscal year, and such sums as
necessary theredfter.

Some employers shy away from involvement in
multiemployer training activities out of fear that
their participation might be interpreted as violating
Federal antitrust laws." This concern may not be
warranted, given the fact that some firms now
participate in multifirm apprenticeship programs.
However, the perception of legal problems can be as
great a barrier as actual legal barriers.

To reduce business uncertainty, Congress could
clarify how antitrust law would be applied when
firms form training consortia. In some special cases,
Congress has adjusted antitrust law to minimize
interference with other public policy objectives. In
the 1984 National Cooperative Research and Devel-
opment Act, Congress clarified that precommmercial
research and development collaborations are to be
judged “on the basis of. . . reasonableness, taking
into account all relevant factors affecting competi-
tion,” and aso limited damages for registered
projects to actual injury.’

In helping firms initiate consortia, the Federa
Government also could support efforts to provide
consortia with information and technical advice on
best practices. Multifirm consortia can be used to
develop and deliver several important types of
training. For example, they might make it more cost
effective for firms to provide the classroom training
associated with apprenticeships. With encourage-
ment, multiemployer groups might develop and
administer industry-specific programs to address
basic skills problems encountered by member firms,

5The Department of Labor on occasion bas provided demonstration grants to industry and educational consortia to develop training materials.

6Section 404 of S.2114, the proposed Excellence in Mathematics, Science, and Engineering Education Act, as introduced.

TCommission on Workforce Quality 8nd Labor Market Efficiency, Investing in People: A Strategy To Address America’s Workforce Crisis; A Report
to the Secretary of Labor and the Amen” can People (Washington DC: U.S. Department of Labor, September 1989), p. 19.

8pyblic L aW 98-462,15U.5.C. 4301 -4305." Even without the clarifying legislation, this *‘rule of reason’* would usually apply. However, the 1984
law did substantially reduce business uncertainty and the need for extensive legal analysis. The 1984 Act and possible further antitrust clarifications and
amendmentsto facilitateinterfirm cooperation are discussed in U.S. Congress Office of Technology Assessment Making Things Better: Competing in
Manufacturing, OTA-ITE-443 (Washington, DC: U.S. Government Printing Office, 1989) pp. 219-231, pp. 66-69.

S. 2114, asintroduced in the 101st Congress, proposes that publicly disclosed training consortia covered under the bill would be judged by a similar

rule of reason.
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Table 2-2—issue Area A: Reducing Barriers to Firm-Based Training

Option 1! Help firms set up training con-
sortia:

. This could include start-up grants and

technical assistance to firms, trade associ-
ations or industry groups, and training
institutions (e.g., community colleges) to
organize multifirm training consortia. To
give the program visibility and staying
power, Congress could give the adminis-
tering office a statutory basis, and funding
authorization, and clarify employer con-
cerns about antitrust violations. Beyond
this, Congress could, as a further induce-
ment to companies to engage in coopera-
tive training efforts, set aside some funds
from Federal adult education and voca-
tional programs specifically for consortia
activities.

Consortia could involve: 1) new groups
specifically set up to provide training, and
2) existing industry and trade organiza-
tions, given added training functions.

Option 2: Expand technical assistance to
trade associations, others:

. In conjunction or separately from Option 1,
give a statutory charter and technical
assistance funds to the U.S. Department
of Labor (DOL) to: 1) help trade associa-
tions and other industry groups identify
industry-specific training needs, and to, 2)
help them build training capacities and
institutional structures. DOL now funds
about $3 million of work-based learning
demonstration projects a year. To launch
a meaningful program of technical assist-
ance, initial funding at three times this
level might be needed. Some of the funds
could be made available to State industrial
training assistance programs.

Option 3: Consider a limited tax credit for

private-sector training:

« The initial steps might include: 1) directing

the Treasury Department (in coordination
with the Department of Labor and the
Department of Commerce) to evaluate
alternatives for targeting the tax credit;
and 2) directing Treasury (again in cooper-
ation with Labor) to conduct afield trial on
the fiscal impacts of a limited tax credit by,
for example, reimbursing participating firms
with an amount equivalent to what they
might receive for training if the limited
credit were in effect. The fieldtest could be
restricted to small and medium-size firms
and also limited to particular kinds of
training expenses (such as basic skills
training). Legal considerations would pre-
vent offering an actual tax credit to se-
lected firms during the trial period; hence,
appropriated funds would be needed.

Advantages:

. The consortium approach might induce
more firms to share training or risks they
might not singly assume. If coordinated
with other Federal education and train-
ing programs, the consortium approach
could expand access of small busi-
nesses and their employees to basic
education, job skills upgrading and trans-
fer of the latest training technology and
techniques. The consortium approach
also might help more firms send person-
nel (such as supervisors and others
responsible for informal training) for
train-the-trainer instruction.

Advantages:

. The approach might encourage more
industry-sector responses to skill devel-
opment, building on private sector initia-
tive and depending on the private sector
for implementation. If evaluation and
dissemination were built into the pro-
gram, other industries might become
more involved, with little need for further
government assistance.

« By setting up a statutory office and
program authorization at the Federal
level, Congress would place Federal
support for research, demonstration, and
technical assistance for industry-based
training activities on a firmer foothold,
less subject to year-to-year flux in allo-
cating Departmental research funds.

Advantages:

. The fieldtest would give a sounder basis
for subsequent decision about whether
to proceed with a tax credit. As for the
advantages of an actual tax credit, firms
would have the choice of using or not
using this incentive-and it would thus
be more accepted by employers. If care-
fully targeted to certain kinds of activities
like basic skills education, a tax credit
approach might affect the behavior of
firms at the margin.

Disadvantages:

« While used in some industries like con-
struction, there could be structural rea-
sons why the training consortia or coop-
erative training concept has not caught
on with American firms. Firms could be
concerned about loss of proprietary in-
formation and also about raiding of
trained employees by firms outside the
group. Also, small firms often do not join
trade or industry groups.

Disadvantages:

« Startup funds alone might not be enough.
It could be difficult for industry organiza-
tions to develop and sustain required
levels of support once government funds
ended. Federal technical assistance, even
if provided for several years, will not
necessarily be sustained by employers
or trade associations on their own.

. Many trade associations and industry
organizations lack close linkages to small
employers and have limited capacities to
deal with training issues. Those industry
organizations most likely to seek Federal
help might have planned training actions
in any case; hence, the Federal funds
might simply substitute for industry funds.

Disadvantages:

. Tax credits are difficult to target and limit.
Tax credits would not do much to en-
courage firms to undertake training they
were not predisposed to take. Hence,
the approach might not be effective for
such training as basic skills. At the same
time, tax credits can be inefficient when
firms actually do make use of them,
since it is difficult to determine whether
the credit simply substitutes for training
the firm would undertake in any case.
Tax credits would not help not-for-profit
employers and their employees. Finally,
tax credits run counter to recent efforts to
hold tax expenditures under control.
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Option 4: Phase In a payroll-based na-
tional training levy:
« Employers would be obliged to spend a

small percentage of their payroll (say 1
percent) on broad, transferable training or
pay an equivalent amount into a govern-
ment training fund. (The government fund
could support such activities as workplace
literacy, training of contingent workers or
other underserved workers, technical as-
sistance, or services to displaced work-
ers.) During the first phase, employers
would not have to pay the levy if they
reported their training expenditures to the
government (even if they spent nothing on
training. ) implementation would be
phased in over several years to allow firms
to develop training expertise and select
the best service providers. The levy could
be made to apply to employers in all
sectors, including nonprofit organizations
and governments.

Advantages:

+ This approach would assure a certain
minimum of worker training by all firms
and employing organizations, including
nonprofit organizations and government.
it thus has the potential to raise worker
skill levels throughout the employed
workforce. Because the cost would be
borne by the employers, direct competi-
tion for public funds—such as training of
unemployed people--wouid be minimized.
Depending on how it were implemented,
this approach could also give firms con-
siderable flexibility about how to fulfill
their training obligation.

Even if full implementation of the levy
never occurred, the approach proposed
(with an initial period of tax forgiveness if
the firm reported training expenditures to
the government) would for the first time
create benchmark data on firm-based
training expenditures that would provide
policymakers with a sounder basis for
subsequent decisionmaking. The first
phase data alone might affect the train-
ing behavior of firms, since they would
be able to compare their expenditures
with overall trends in their sector.

Disadvantages:

The more targeted the training require-
ments (e.g., basic skills training, appren-
ticeship training) the more monitoring
and paperwork would be needed. Yet,
without targeting, firms might not use the
training to meet publicly important objec-
tives.

There is a danger that this approach
could lead to training for training’s sake,
especially in the early days of full im-
plementation. Many providers could be
expected to jump into the training mar-
ket, with the probability that much poor
quality training would be offered.

Some employers, especially employers
having financial difficulties, might not be
able to meet the levy requirements.

The first phase of the program, in which
firms would have the option of paying the
tax or reporting their training expendi-
tures, could create burdensome paper-
work or undue expenses for some firms.
The levy could result in undue emphasis
on formal training in classrooms, to the
exclusion of improving on the job train-

ing.

SOURCE: Office of Technology Assessment, 1990.

using curricula and instructional materials directly
relevant to the students’ jobs. All of these activities
could be aided by technical assistance.

Consortia, in themselves, will not overcome
employer concerns about losing training investment
when workers leave before a certain payback period.
Consortia members could have cost recovery agree-
ments when trainees move from one member firm to
another. However, outside firms may be “free
riders, able to hire away well trained workers from
consortia members without incurring training costs.’
But the employer’'s investment would be smaller,
due to economies of scale, so concerns about |oss
would be smaller.

Generally, such concerns might be eased if
individual firms and their employees were to estab-
lish “training compacts” to upgrade training of
underserved employees and new entrants. Appren-
ticeship might offer a model. Some apprentices in
unionized industries enter into compacts when they
receive training financed by joint union-manage-

ment trust funds. Apprentices who leave the union-
ized industry during or shortly after finishing the
training may have to reimburse the trust fired for part
of the assistance. Congress might instruct the
Department of Labor to explore and report on
alternative approaches for risk-sharing by employ-
ers, workers, and government that could lead more
firms to experiment with training contracts of one
sort or another.

Option 2: Provide Technical Assistance to
Trade Associations and Other Industry
Groups (Table 2-2)

Whether or not Option 1 is adopted, Congress
might give the U.S. Department of Labor (DOL) a
statutory charter and more funds to help fins, trade
associations, and other industry organizations build
up their training capacities. DOL recently set up a
new Office of Work-Based Learning (OWBL),
which is beginning to move in this direction.

SLaurie J. Bassi, Multi-Employer Training Consortia: An Idea Whose Time Has Come” (Washington, DC: National Federation of Independent

Business Foundation, April 1990) pp. 4-5.
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However, OWBL has other major program response-
bilities (including trade adjustment assistance and
retraining of displaced workers). A statutory charter
for OWBL, or creation of asimilar office to support
training consortia and training by other industry
groups, would signal congressional commitment to
technical assistance.

OWBL now funds a few national demonstration
projects (3 million dollars' worth in 1989) on an ad
hoc basis to show new uses for apprenticeship
concepts. (See Option 5 for apprenticeship discus-
sion). Even the most successful demonstrations,
however, would reach only a tiny fraction of U.S.
employers. With a statutory charter, a separate
authorization, and enough funds, DOL could launch
a sustained effort to help trade associations, other
groups of firms, or labor/management cooperative
groups involve their members with training.

U.S. trade associations, for the most part, are less
involved with training than their European counter-
parts. Without encouragement, they are not likely to
become involved on their own; with encouragement,
such as technical support, some might act. DOL
might help them identify industry-wide training
needs and, when the needs are known, assist in
developing training materials and best-practice ap-
proaches that member firms might use. The Cana-
dian Federal Government has had some success with
this approach. In one case, it convinced large
Canadian €electrical firms and their unions to join a
government-sponsored study on the industry’s train-
ing needs. After the study was done, the companies
and the unions set up a joint training committee
which agreed to adopt a joint training fund, with

some cost-sharing by the Federal and provincia
governments.

DOL would need much more than $3 million—
the current funding for demonstration projects-to
launch a significant technical assistance program. In
fact, without initial funding of $10 million per year,
there would belittle point in characterizing the effort
as anything other than a demonstration program. An
expanded DOL technical assistance program would
complement Option 1 (help to industry for training
consortia). Of course, it might be possible that the
States or a nongovernmental organization will
become more integrally involved in providing tech-
nical assistance. For example, if a nonprofit institute
to work with employers and employer organizations
on workplace learning were established, the institute
could perform part of DOL’s technical assistance
mandate. (See Option 12 in table 2-4.) If the States
greatly expanded their technical assistance capabili-
ties, the Federal role might evolve into a grant
assistance program (with higher funding levels) or,
if State efforts were sufficient, be reeval uated.

Option 3: Field-Test Limited Tax Credits for
Private-Sector Training (Table 2-2)

There have been several recent proposals to give
firms a limited tax credit for employee training.”
For tax purposes, firms now treat much of their
training costs as expenses that can be deducted in 1
year rather than amortized over several years as is
the case for capital equipment.” Proponents believe
atax credit would leverage more employer training
investments at less cost to the government than

10Three examples: 1) HR. 1219, the proposed National Training Incentive Act of 1985, as proposed but never acted onin the 98th Congress, called

for a 25-percent tax credit for eigible training expenditures (e.g., apprenticeships, cooperative education programs) that exceeded a company’s average
spending on these activities over the previous 5 years; 2) The Commission on Workforce Quality and Labor Market Efficiency, in proposing a training
tax credit to Secretary of Labor Dole, also called for along base period for calculating thecredit; the Commission proposed to limit the credit to (a)
compensation of full time cor por ate trainers, (b) purchase or development of instructional materials and equipment, and (c) paymentsto third-party
training ingtitutions. (One member of the commission dissented on the tax credit.); 3) A recent joint report issued by the National Center for Education
and the Economy and the American Society for Training and Development called for tax-based investment incentives to partially subsidize development
and delivery of training, and discussed some issues involved in designing a tax credit. See Anthony P. Carnevale and Janet W. Johnston, Training
America: Strategies for the Nation, (Alexardria, VA: American Society for Training and Development 1989), pp. 53-58.

HJohn M. Quigley and EugeneSmolensky, ‘‘ The Tax Treatment of Trainin g and Educational Expenses,” |nvesting in People: A Strategy To Address

America's Workforce Crisis, background papers, vol. 1, p. 838.
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would be the case for directly appropriated funds.”
The tax credit also could make training more visible
to high level corporate officials. Tax credits aso
tend to be viewed favorably by potential beneficiar-
ies.

At the same time, tax credits are hard to target
effectively and can bean inefficient way to stimulate
investments. If a training tax credit were authorized,
it would be difficult to devise safeguards to keep
firms from taking a credit for training they would
undertake in any case. Also, the tax credit would
have to be carefully designed to exclude some kinds
of training expenses (e.g., renting a conference
center at a vacation resort, transportation to such
facilities). For reasons such as these, as well as the
unpredictable effect of tax credits on the Treasury,
many consider tax credits to be bad public policy.

Of course, the credit could be narrowed to a few
eligible activities (e.g., basic skills instruction or
formal classroom training in programs that give
successful trainees a recognized certificate of suc-
cessful completion) .13 The credit also might be
restricted to training of certain categories of employ-
ees (e.g., nonsupervisory workers). If narrowly
drawn, the credit might help firms build their
internal training capabilities. One possibility would
be to allow smaller firms (those with under 250
employees) to get a partia credit for training
materials and equipment, or for sending supervisors
and other personnel to courses on training.

There is a danger that a tax credit would need to
be so narrowly cast that it would not serve as much
stimulus. Building in safeguards would increase
paperwork, which in turn would reduce the likeli-
hood of company participation in the program. Very
few companies centralize record keeping of their
training expenses, to make sure that the credit

supported additional training, data collection would
be needed to establish a baseline. While some
activities (e.g., corporate payments to outside train-
ing institutions) would be quite easy to document,
internal training activities, if covered by the credit,
would be very hard to document.

Given the implementation guestions involved in
administering a tax credit, Congress might take
some preliminary steps (as discussed under Option
3 in table 2-2) before deciding to authorize a
full-fledged training tax credit. For example, Con-
gress might instruct the Department of Treasury, in
coordination with the Departments of Labor and
Commerce, to prepare a detailed analysis of how a
tax credit might be targeted to meet identified
training needs.

As part of the evaluation process, Congress could
also authorize Treasury, in conjunction with Labor,
to experiment with a field test of training incentives
that would be eguivalent (in essence) to a tax credit.
One possibility would be to offer the training
incentive to a set of randomly selected firms for,
perhaps, a 2-year period. Firms that elected to
participate in the field trial, as a condition for
assistance, would need to be willing to work with
Treasury or Labor personnel on appropriate account-
ing measures.

Option 4. Phase in a Payroll-Based National
Training Levy (Table 2-2)

Among options considered here, a payroll based
training levy would be the most far-reaching ap-
proach the Federal Government or the States could
take to stimulate employer investments in training.
It also would be the most controversial with
employers. Many variants of a payroll-based levy
exist in other nations. The one discussed here would

2Training America: Strategies for the Nan-on, for example, speculatesthat a 20-percent tax credit for new (raining expenses could leverage a
20-per cent increase incor por ate training activities. This would mean that the spending off- on formal training could increase to $36 billion-from
$30 hillion (the authors’ estimate of what firms now spend on formal training). Revenue losses to the government, they estimated, would be $600 million.
Of course, thereis no way to predict in advance just how much of a stimulus the tax credit would be. The stimulus anticipated by Training America would
appear to be at the extreme upper end of likely outcomes. An analysis of the early years of the U.S. research and development (R&D) tax credit (viewed
by some asa model for a training credit) found thafirms spent on average only 1.2 percent mor e onR&D because of the credit than they might have
withoutit; losses to the Treasury were probably greater than the gain irR&D attributed specifically to the credit. See EdwirMansfield, “ Public Policy
toward Industrial Innovation: An International Study of Direct Tax Incentives for Research and Development, ** in Kim B.Clark, Robert H. Hayes and
Christopher Lorenz, eds., The Uneasy Alliance: Managing the Productivity-Technology Dilemma (Boston, MA: Harvard Business School Press, 1985),

pp. 385-386.

135ome contend that a Federal basic skills tax credit is a red herring that would prompt little employer action and might divert policymakers from
dealing with thereal barriers to employer involvement. While a tax credit alone would not solve theproblem, the only way tofind out how employers

would react would be totry out the concept. If carefully crafted, atemporary credit would cost littleif it failed. (For an analysis of possible limitations

of thetax credit for basic skills, see Forrest PChisman and Wendy L. Campbell, ““Narrowing the Job-Skills Gap: A Focus on Workplace Literacy,’
Forrest P. Chisman and ASSOCiat€s, Leadership for Literacy: The Agenda for the 1990s (San Francisco, CA: Jossey-Bass, 1990), pp. 165-167.)
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give employers a choice between spending a certain
amount on training (say 1 percent of payroll) or
paying the same amount into a special training fund
administered by a public agency™(see box 2-A).
The levy could apply to al employers, including
government agencies.

This option is not so much a tax as an “obliga-
tion” that employers provide their workers with
training or pay the levy. Within broad guidelines,
employers would have the flexibility to use the
training for purposes that fit into their strategic
needs. Only if a firm elected not to spend the money
on €eligible training would the levy be imposed.
(Another variant would be a levy-grant system, now
used in some States, in which all employers pay a
payroll tax for training that is then redistributed for
specific training projects. See box 2-C for discus-
sion.)

Many training intensive countries, including
France, Sweden, Ireland, South Korea, Singapore,
and the Netherlands, use variants of a levy system to
insure that more firms engage in training or to insure
that workers do receive needed trainings (see ch. 3
for a discussion of the French and Korean programs).
France requires employers to spend an amount
equivalent to 1.2 percent of payroll on training or
pay the same amount to a training fund. A separate
0.5 percent payroll levy is earmarked exclusively for
apprenticeship training. In place since 1971, this
use-it or lose-it approach has been quite successful
in generating more firm based training-small and
medium-size firms have doubled their training over
the period“—in part because firms have a great deal
of discretion about whom and how to train. But
questions of need and suitability of the training
remain.

There is little doubt that the levies have stimulated
additional training in these countries. If applied in
this country, the levy could be used to place afloor
under employer-based training activities, with mini-
mal direct outlays of public funds. This would have

the advantage of minimizing competition for limited
public funds available for training of economically
disadvantaged people, displaced workers and others.
The levy might have some short term impacts on
Federal revenues, as some firms would use other-
wise taxable profits to meet the 1 percent require-
ment. Firms with better trained employees might be
more productive and efficient and generate more
taxable income, thus offsetting any fiscal impact.

What training activities would the levy cover and
how might it be implemented? One possibility
would be to target the levy for training activities that
develop broad-based skills of employees or that
develop the firm’s internal training capabilities to
develop such skills. Examples: basic skills training,
apprenticeship or other training that would give
employees recognized credentials, and costs for
developing relevant training materials or paying
trainers to conduct these programs. Administra-
tively, it would be easiest if the States oversaw the
levy as they aready collect a payroll tax through the
Unemployment Insurance system.

While promising in theory, a levy has disadvan-
tages as well. It would add to the amount currently
subject to payroll tax collection under various
Federal laws—an amount some view as aready
burdensome. Some economists might argue that the
workers, not employers, would ultimately bear most
of the cost. If so, workers in firms that elected to pay
the levy would be in the position of paying for the
training of others, without getting training them-
selves.

Some training produced by the levy-at least in
its early years—would probably be poor in quality,
with little direct connection to the real needs of the
firm or the workers. In France, some managers till
complain that the government is forcing companies
to conduct training for training's sake. Also, while
the system clearly has generated a great deal of
fro-based training, it has not necessarily been
directed to those workers with the greatest need.

14This approach was recently advocated by the Commission on the Skills of the American Workforce, a private group Setup by the National Center
for Education and the Economy, in Its report, America's Choice: High Skills or Low Wages/ (Rochester, NY: National Center on Education and the

Economy, 1990).

150ther countries, including West G ermany and Japan, use payroll taxes to finance a range of employment and trainingprograms; some of these funds

are used to train employed workers. Ibid., Supporting Information 1V.

16& cited in 5@ S. Barnow, Amy B. Chasanov, and Abhay Pande, Financial Incentives for Employer-Provided Worker Training: A Review of the
Relevant Experience in the U.S. and Abroad, report prepared for the U.S. Department of Labor Employment and Tr aining Administration, Apr. 2,1990,

p. 35.
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Box 2-C—State Training Levies

At least four States (California, Delaware, Rhode Island, and Alaska) now collect a small payroll-based training
tax from employers.' These States use what has been called a levy-grant system to fund training.”Most of the tax
is used to train unemployed workers, but some of the tax can be used to support firm-based training if it would serve
certain objectives (e.g., reduce the likelihood of a plant closing or layoff). In contrast to the French approach, the
firm does not receive credit for the training expenses it incurs; instead, the employer pays the money into a
government fund that is redistributed in grant form. Only a few firms—those who apply for and receive a
grant-directly benefit from the tax.

These States collect the training levy when firms pay their Unemployment Insurance (Ul) payroll tax.
However, the training taxis not part of Ul. The four States first imposed the training tax at a time when they could
lower the unemployment insurance tax rate firms' pay. Since the employers' payroll tax rate was no higher than
the year before, political opposition was lessened.

The State levies are not large; they amount to just 0.1 percent of that portion of payroll that is subject to Ul
taxes. The largest amount raised isin California, which has about $100 million available in its training fund.’(By
contrast, the training tax component for payroll leviesin France, the Denmark, Sweden, Ireland, Singapore, South
Korea, Japan, and West Germany range from about 1 percent of payroll to about 2.5 percent.)*

Other States could impose such training levies—provided they are kept separate from the Unemployment
Insurance trust fund. However, training levies are only likely in States that have a surplus in the trust fund. States
in deficit—those with the greatest recent demand from claimants—would not have the option of offsetting
scheduled tax reductions as the base for the levy. Thus, any payroll-based approach would constitute an increase
over current tax rates for nonsurplus States.

Of course, States have other options-such as the levy approach used in France-that they could pursue and
some States already fund programs out of general revenues. The levy might only be collected if companies failed
to spend the required amount on eligible training activities for their employees. Funds collected from the levy could
be made available as grants to companies or organizations involved in training of employees, or pooled to defray
publicly supported training of (among other possibilities) displaced workers, contingent workers, older workers, or
employed workers in industries or occupations vulnerable to displacement.

ISee Peter A. Creticos, Steve Duscha, and Robert G. Sheets, “ State Financed Customized Training Programs: A Compar ative State
Survey,” report prepared for the Office of Technology Assessment under contract No. L3-3810. In addition, New Jersey uses penalties and fines
collected from its Unemployment I nsurance system to finance training. Five States udottery funds tofinance industry training. Theremaining
States with customized training programs finance the programs through general revenues.

2Robert J. Gitter, “ A Review of Financial and Non-Financial Incentives for Apprenticeship programs,” contractor report prepared for
the U.S. Department of Labor Bureau of Apprenticeship and Training, September 1988, p. 25.

3This includes some carryover.

4See chapter 4 and the Commission on the Skills of the American Workforce, America’s Choice: High Skills or Low Wages! (Rochester,
NY: National Center on Education and the Economy, 1990).

As mentioned, a levy could be crafted to meet

objectives such as improving the basic skills of
employees or providing lower level workers with
access to training. In this event, some strings would
have to be attached, with an accompanying need for
some paperwork and administrative oversight to
assure compliance. The French simply ignore this
issue by leaving it to the firm to decide the kind of
training to provide-a circumstance that would not
necessarily direct training to the desired areas. In
countries that have targeted the levy (e.g., Ireland
and South Korea), firms encounter more reporting
requirements.

Still, the levy approach merits greater considera-
tion in the United States than it has received
heretofore. As in the case of atax credit, there are
enough uncertainties about a national training levy
that a good deal of spadework would need to precede
full-scale implementation. For example, without
sound information on firms' training expenditures,
there is little basis for determiningg whether the
overall objective of the levy should be to assure that
firms spend, say, 1.0 percent or 1.5 percent of payroll
on training. Nor is there a basis for estimating
differentialsin training by industry sector.
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Rather than simply study the issue, however,
Congress might consider proceeding with a national
levy in atwo-stage process. During the first phase,
lasting perhaps 3 years, firms would have the choice
of either paying the levy or reporting their training
expenditures. Firms that did report their expendi-
tures would owe nothing, even if they spent nothing
on training. By the end of the first phase, poli-
cymakers would have detailed information on which
to base a decision about whether to proceed with the
levy. Of course, it might be possible to obtain the
needed data through a special survey of firms,
without imposing the levy. However, the very
existence of the levy during the first phase would
prompt large numbers of firms to begin keeping
closer track of their training activities. Moreover,
during the trial period, industry-sector training
information could be made public, so that firms
would have a basis for comparing their training
activities with their competitors'.

ISSUE AREA B: RETRAINING
INDIVIDUAL WORKERS FOR
CAREER ADVANCEMENT
(Table 2-3)

I N contrast to the education system, where social
equity and fairness issues are of much concern to
policymakers, equity concerns get much less consid-
eration in the debate about human capital develop-
ment and the workplace. Training can make a major
contribution to career advancement for individual
workers. (See ch. 8.) Several measures suggest that
training is associated with long term positive effects
for the subsequent income of trainees.” One study
comparing trained and untrained workers with 12
years of experience found that the trained workers
had wages averaging 9.5 percent more than their
untrained counterparts at any point during the ten
years following training. (Trained workers with
more experience also fared better, although not so
dramatically.) While company training, especially,
had a mgjor impact, with increased earnings observ-
able for over 13 years, vocational training at a school
also had a positive effect. Moreover, the benefits of
training extended across a broad spectrum of the
workforce. Managers experienced the greatest in-

crease in earnings following training, while semi-
skilled workers had the longest duration of benefits.
Training is also associated with a lower likelihood of
unemployment. Moreover, trained workers who do
experience unemployment are more likely to return
to work more quickly than their untrained counter-
parts. These findings suggest that public support for
training will be partly repaid by higher levels of
taxable income, and less need for services to the
unemployed.

Y et, many workers get littletraining from their
employers, at least in broad, transferable form that
can help them make worklife transitions when
needed. Part-time or temporary workers who do not
work for temporary service firms often get little
training except on their own. Nonsupervisory work-
ers also get little training, as do both older workers
and very young workers. Minorities and people with
less education also get less training. At least in the
past, women also received less training than men.

While the United States has a large adult educa-
tion system, many barriers, including financial
constraints, scheduling problems, insecurity, and
poor basic skills, impede participation. In this
section, several options to encourage more employ-
ers and employees to address the training needs of
individuals are discussed, including: 1) expanding
apprenticeship, 2) funding of postsecondary voca
tional education, 3) supporting workplace basic
skills programs, 4) extending favorable tax treat-
ment for employee education, and 5) evaluating
support for continuing education.

Option 5: Expand Traditional Apprenticeship
(Table 2-3)

Apprenticeship, which combines supervised train-
ing on the job with some classroom instruction, can
be a very effective way to produce highly skilled
workers who have a sound grasp of the theory and
practice of their trade. In contrast to the school-to-
work transition apprenticeship systems that prevail
in European countries like West Germany, appren-
tices in the United States are typically workers in
their 20s and older who have been out of school for
some time.

17See Lee A, Lillard and Hong W. Tan, Private Sector Training: Who Gets It and What Are Its Effects, report prepared fOr the U.S. Department of
Labor (Santa Monica, CA: The Rand Corporation, 1986). Of course, many other factors are relevant. Employers can be expected to invest more heavily
in theworkersthey believe to be most capable and most likely to benefit frontraining. It is also possible that workers who seek training on their own
may be more motivated, more capable, or more ambitious than workers who do not seek training.
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Table 2-3-Issue Area B: Retraining Individual Workers for Career Advancement

Option 5: Support efforts to expand appren-
ticeship concepts:

. As a starting point, more funding could be
given to the U.S. Department of Labor’s
Bureau of Apprenticeship and Training to
promote expansion of traditional appren-
ticeships. (BAT's staff and budget have
declined in recent years). BAT also could
be directed to begin collecting information
and statistics on the continuing training of
journeymen. Some funds could also sup-
port Department of Labor efforts to work
with industry and unions to develop na-
tional standards for certification of skills
among trainees in industries that do not
now have strong traditions of apprentice-
ship.

Option 6: Adequately fund Federal sup-
port for vocational programs:

. The Carl D. Perkins Vocational Education

Act (or the reauthorized version of the
vocational education law) has several pro-
visions related to adult education and
retraining, including employee training.

Option 7: Fund workplace basic skills
programs:

. One possibility: recast Federal support for
workplace literacy training from a demon-
stration grant approach (as now author-
ized under the Adult Education Act) to
on-going programmatic assistance. As part
of that effort, earmark some funds for: 1)
cooperative basic skills development ef-
forts by small businesses and other con-
sortia; 2) industry specific projects aimed
at developing and administering basic
skills projects to meet specific needs within
industries; 3) research, evaluation, and
dissemination on the most effective ap-
proaches (including technology based ap-
proaches) to industry.

Advantages:

« The portion of the U.S. workforce that
has gone through apprenticeships is
small. A revamped Federal effort, if
successful, might raise the status of
traditional apprenticeships.

« Structured approaches for work-based
training might well be appropriate for
industries that seldom have been in-
volved in traditional apprenticeship pro-
grams. If certification standards were
developed, benefits for both workers and
firms would likely accrue; workers would
receive credit for the training they com-
pleted -- a factor that could help them
make job transitions; certification could
make it easier for employers to select
qualified personnel.

Advantages:

« Bills proposed in the House and Senate
to reauthorize the Perkins Act would
authorize some support for employed
worker retraining, including apprentice-
ships. These activities could be benefi-
cial for both firms and workers.

Advantages:

. Workbased projects have the potential to
expand provision of services to the frac-
tion of the employed workforce with
basic skills deficiencies.

« Earmarking funds to small business and
consortia could assure that the benefits
of this program do not accrue disproportion-
ately to large firms and their workers.

. Earmarking funds for industry specific
materials and approaches also appears
desirable, since research suggests that
basic skills developed in occupationally
specific contexts are more likely to be
transferred back to the job.

Disadvantages:

. Prior efforts to expand apprenticeship-
type approaches in this country pro-
duced little effect. Further efforts might
simply deflect attention from other con-
structive efforts to develop workforce
skills.

Disadvantages:

« Even if fully funded, the amounts made
available would not have much impact
on employer based training, and could
deflect limited funds available for im-
proving secondary vocational education.

Disadvantages:

« Workplace based approaches have not
been extensively evaluated; this is needed
so that the most promising approaches
can be disseminated to others. It maybe
premature to proceed with an on-going
program of support for workplace liter-
acy until evaluations of initial demonstra-
tion grants have been completed.

. Turning what is now a demonstration
grant into a continuing program of regu-
lar assistance could result in competition
for limited Federal funds for basic skills
programs between employers and indi-
viduals seeking adult basic education
courses on their own.

Option 8: Extend favorable tax treatment
for employee involvement in continuing
education:

. Make Section 127 of the Internal Revenue

Advantages:
. Section 127 is one of the few Federal
incentives for continuing education of

Disadvantages:
. Section 127 may cost the Federal Govern-
ment $255 million or more per year in

Code permanent, so that workers receiv-
ing employer provided educational assist-
ance will not need to declare this assist-
ance as income in filing their Federal
income taxes.

. Allow workers to fully deduct job-related
education expenses, and allow them to
take the deduction on the short form.

workers. Making the exclusion perma-
nent would assure that workers would
not discontinue training programs they
enter on their own simply because they
might have to pay taxes on the assist-
ance they receive from their employers.

« Section 127 has expired several times
before Congress has renewed it—and
made its coverage retroactive. By mak-
ing the exclusion permanent, Congress
could end confusion among employers
about reporting requirements and under-
score its commitment to continuing edu-
cation.

« Workers can not now deduct job-related
education expenses that they pay for
themselves unless these expenses (and
other miscellaneous expenses) amount
to 2 percent of their adjusted gross
income.

foregone tax revenues. If the purpose of
Section 127 is to help low-wage workers
with continuing education, there may be
more appropriate and direct ways to
accomplish this.

(continued on next page)
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Table 2-3-issue Area B: Retraining Individual Workers for Career Advancement-Continued

Option 9: Evaluate ways to help workers

finance continuing education:

« Among the possibilities that could be cov-
ered by the evaluation: human resource
investment funds for workers, surcharges
on individual income taxes to repay edu-
cation loans, and approaches for guaran-
teeing a specified amount of postsecon-
dary education to all Americans.

Advantages:

« Thorough evaluation would be needed to
determine which would be most likely to
be cost effective and successful.

Disadvantages:

. More study is not likely to resolve the
fundamental issues, which concern edu-
cation philosophy.

SOURCE: Office of Technology Assessment, 1990.

Apprenticeship in the United States is not in very
good shape, and apprentices represent a declining
proportion of the workforce. During the 1980s, the
proportion of enrolled apprentices fell by one half,
from about 0.3 percent to about 0.15 percent, as
manufacturing companies discontinued long stand-
ing apprenticeship programs in the midst of layoffs
and downsizings. Many companies that discontin-
ued their apprenticeship programs in the recession
years of the early 1980s have yet to begin them
anew.”

Despite its problems, apprenticeship has served
industry and a small segment of the workforce well
for over 50 years; it continues to be one of the most
important means available to supply the United
States with highly skilled craft, trade and repair
workers. Efforts to rebuild apprenticeship-with
nonunion as well as union employers—will be
needed. The Federal Government might help by
doing more to promote apprenticeship and by
offering technical assistance through DOL’s Bureau
of Apprenticeship and Training. DOL alsois evalu-
ating ways to expand apprenticeship concepts to
nontraditional industries, which could require fund-
ing for demonstration projects and certification
efforts” (see box 2-D and ch. 8 on old and new
approaches to apprenticeship).

While apprenticeship has many strong points,
expanding or even maintaining the current level of
apprenticeship could be difficult unless existing

problems are solved. Some problems relate to
image; many nonunion employers see the formal
apprenticeship system as dominated by unions, and
are reluctant to become involved, even though there
are many successful apprenticeship programs in
nonunion fins. Federal and State roles in register-
ing new programs and supporting existing ones are
not clearly defined, and there is little oversight of
program quality. Most apprenticeship programs
have rigid time requirements; trainees must com-
plete all hours of training even if their performance
shows they are fully competent. Some formal
requirements—such as a requirement for 144 hours
of classroom training per year-appear inflexible
and unnecessarily prescriptive.

It is difficult to see how the Bureau of Apprentice-
ship and Training (BAT) could do much to expand
apprenticeship into new areas (as proposed in the
Department of Labor’s Apprenticeship 2000 activ-
ity), let alone promote traditional apprenticeship,
without more funding. BAT’s staff has been cut in
half since fiscal year 1978—from 495 full time
positions to 245 today—while its budget has stayed
about the same ($14 million). (In constant 1982
dollars, it's budget has declined by 60 percent.)
President Bush's fiscal 1991 budget proposal (not-
ing budgetary constraints and high priority staffing
needs) aso calls for further (albeit modest) reduction

18The United States has long ranked near the bottom among Western industrialized nations in civilian workforce apprenticeship programs. In 1977,
before the decline in the 1980s, the United States ranked 14th among 16 industrialized countries in the proportion of itS workforce enrolled in

apprenticeships according to the Bureau of Apprenticeship and Training.

19U.S. Department of Labor, Work-Based Learning: Training America’s Workers (Washington, DC: U.S. Government Printing Office, 1989) p. 17.
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Box 2-D—Apprenticeship: Old and New Models

In late 1987, the U.S. Department of Labor announced its “Apprenticeship 2000” initiative to find ways to
apply apprenticeship concepts in raising skill levels of American workers. Broadly speaking, the initiaive has two
components. strengthening traditional apprenticeship, which is concentrated in construction and manufacturing,
and extending apprenticeship-like concepts to other industries and to nonunion firms. To achieve the second
component, DOL’s newly established Office of Work-Based Learning has given demonstration grants to
organizations like the AFL-CIO, the 70,001 Employment and Training Ingtitute, and the National Alliance of
Business.

It remains to be seen whether the projects will have a lasting impact on trade associations, unions, or industry
groups. However, earlier efforts by DOL to expand apprenticeship to “nontraditional’ industies had mixed results.
DOL’s “New Initiatives in Apprenticeship” program, launched in 1973 and expanded in 1977, was not so much
a demonstration as a continuing program, lasting several years. DOL contracted with 18 unions and trade
associations to develop new apprenticeship programs. Of these, nine programs, aimed at fire fighters, emergency
medical technicians, police officers, electrical workers, machinists, auto sales representatives, auto mechanics,
vending machine repair technicians, and cooks, were evaluated in 1979 and 1980."

The evaluation concluded that promoting apprenticeship through existing industry organizations was a
“valuable and workable concept,” but that it had “inherent limitations. " In general, the union programs had
positive outcomes, while those operated by national industry associations did not. The problems with those run by
industry associations, such as the National Auto Dealers Association and the National Automatic Merchandising
Association arose from alack of cohesive structures within the associations themselves. For example, staff levels
were inadequate to reach the many small shops belonging to the Automotive Service Council.’

While some industry associations have long and extensive involvement in training, most do not. Hence,
building up the capacity of the staff of these organizations will be critical if industry groups are to deal with training
issues at a broader and deeper level. There are special problems in reaching small businesses. Small employers are
less likely to belong to national associations than larger firms and are less likely to be aware of the training resources
these associations might make available.

IKirschner Associates, e, Evaluation of the National Industry Apprenticeship Promotion Program, prepar ed for Employment and
Training Administration, under Contract Number 23-11-78-04(Washington, DC: National Technical Information Service, 1980), p. ix.

3Ibid., p. 59.

(with staff positions reduced to 239 full time
employees). If Congress wishes BAT to expand its
efforts, BAT will need more funds to increase staff,
to provide technical assistance, and to develop and
register new programs. Congress also might direct
BAT to work with employers, employees and State
agencies to revamp quality standards for apprentice-
ship programs, a move that could enhance the
portability of the apprenticeship credential. If BAT's
technical assistance capabilities are to be strength-
ened, the agency will also need an adequate travel
budget, and money to train and develop current and
new staff. (As noted in Option 6, proposed amend-
ments to Federal vocational education programs
would authorize some funds to be used for appren-
ticeship.)

Option 6: Adequately Fund Federal Support for
Vocational Education Programs (Table 2-3)

The Federal Government has supported voca
tional education since 1917. Over the years, Con-
gress has periodically revised and expanded voca-
tional education programs-although Federal voca-
tional funds account for less than 10 percent of total
expenditures. In 1984, Congress passed the Carl D.
Perkins Vocational Education Act, a law that,
among other things, placed somewhat more empha-
sis on vocational opportunities for adults. On
average, the States used roughly 40 percent of the
Federa funds they received under the Perkins Act to
support vocational programs at post-secondary edu-
cational ingtitutions.
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A need to reauthorize the Perkins Act has
provided the 101st Congress with the opportunity to
consider some new priorities for Federal support for
vocational education. The House and Senate passed
quite different vocational education hills (H.R. 7 and
S. 1109). As this report went to press, a House-
Senate conference committee had just reported a
vocational education hill, the proposed Carl D.
Perkins Vocational and Applied Technology Educa-
tion Act Amendments of 1990, to resolve the
differences. “The conference committee’s version
of H.R. 7 would authorize a $1.6 billion package of
support for vocational education in fiscal year 1991
(and such sums as needed for subsequent fiscal years
through 1995). Nearly 80 percent of the authorized
funding for fiscal year 1991 would be for basic State
grants. These basic grants would be used to, among
other things:

+ support better integration of vocational and
academic curricula in vocational education to
give students both academic and occupational
competencies;

« promote partnership efforts among industry,
labor, community based organizations, and
education groups;

. support so called tech-prep partnerships cover-
ing the 2 years before high school graduation
and 2-year postsecondary or apprenticeship
programs,

- support leadership and instructional programs
in technology education.

The bill also authorizes several special grants to
States of relevance to school-to-Me transition pro-
grams, apprenticeships and employer involvement
in vocational education. (See ch. 8 for discussion of
these issues.) The tech-prep education special pro-
gram would be authorized at the $125 million level
for fiscal year 1991. Another special program
(authorized at $10 million for fiscal year 1991)
would provide cost-sharing support for business-labor-
education partnerships in training. Among other
things, these partnerships could be used to provide
apprenticeships and internships in industry, to en-
courage business and labor representatives to be
involved in the classroom, and to provide training
and counseling that would help workers retain or
upgrade their jobs. (The Federa cost-share would be
somewhat higher when small business were in-
volved.)

Several national or federally administered pro-
grams would be authorized by the hill. Among
others, these programs would support:

« development of national standards for compe-
tencies in industries and trades. The Secretary
of Education, in consultation with the Secretary
of Labor, would be authorized to make grants
to trade associations and labor organizations to
organizebusiness-labor-education technical com-
mittees, which in turn would propose the
standards.

. development of interactive teaching materials
that could be delivered through telecommuni-
cations. (Projects serving workers in need of
improving basic or vocational skills to retain
employment would be among those given
priority).

- model programs for regional training in the
skilled trades, including prejob and apprentice-
ship training and career counseling and upgrade
training in specialized crafts.

- cooperative demonstration programs, including
cooperative efforts between the private sector
and vocational education agencies to address
school-to-work  transitions.

Assuming that the conference version of the bill
is ultimately enacted, the issue of funding for
vocational education will continue. A high level of
overal funding may well be needed if the new
special and national programs discussed above are to
be fully implemented. In this regard, it is worth
noting that Congress authorized (but never funded)
a special State program for adult training and
retraining when it originally enacted the Perkins Act
in 1984. This unfunded special program was not
proposed for reauthorization in the 1990 bill.

Option 7: Fund Workplace Basic Skills
Programs (Table 2-3)

As discussed more fully in chapter 6, the basic
skills problem in the United States affects many
employed workers. Inadequate basic skills are no
longer seen as the problem of the individual worker
alone; many companies have discovered that one-
fifth or more of their workforces need basic skills
upgrading before participating in technical training.
Demographic change in the workforce-in particu-
lar the smaller number of new workers who will

2The Senate passed the conference committee version of HR. 7 on August 2, 1990.
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enter the workforce in the next few years-will also
make it harder for employers to be selective,
assuming that relatively low levels of unemploy-
ment continue.

While the long-term solution to the basic skills
problem lies in better preparation of primary and
secondary school students, major efforts will be
needed to upgrade the basic skills of adult workers
for the foreseeable future. Even if new high school
graduates in the next few years have far stronger
basic skills-an outcome that, despite years of
curriculum reform, has been slow in coming-the
workforce over the next two decades will still have
many employed workers with basic skills problems
that need to be remedied. Many Federa literacy
programs do not focus on the employed, although,
by some estimates, half of the adults with limited
basic skills are working.”

Workplace basic skills remediation is not likely to
happen without more government support. Despite
expressions of concern, few employers see develop-
ment of the basic skills of their employees’ as a
primary training responsibility-nor should they
necessarily see it so. While firms often encourage
workers to improve their basic skills or get a high
school equivalency diploma, it is doubtful that even
10 percent of large firms make a significant effort to
upgrade the reading, writing, arithmetic, and oral
communication skills of their employees. (See table
6-2 inch. 6.) Smaller firms are far less likely to have
such programs.

Support for workplace efforts has been ad hoc
until recently. As part of the 1988 amendments to the
Adult Education Act,”Congress authorized a
workplace basic skills demonstration program. The
demonstrations aim to foster partnerships that in-
clude educational institutions and business or labor.”
Interest in this program has been keen. For example,
in fiscal year 1988 when $9.5 million were available
for award, the U.S. Department of Education re-
ceived over 350 applications requesting nearly $100

million for workplace-based literacy programs. Just
37 projects in 26 States were selected.”

Bills pending in the 101st Congress when this
report went to press would, in essence, elevate
Federal support for workplace literacy beyond the
demonstration phase. A Senate-passed hill, S.1310,
the proposed National Literacy Act of 1990, would,
among many other things, authorize $50 million in
fiscal year 1991 (and such amounts as necessary in
fiscal 1992 and 1993) for business, industry, labor,
and education partnerships for workplace literacy.
The workplace literacy program would continue to
be administered by the Department of Education, in
consultation with the Department of Labor and the
Small Business Administration. (Priority would be
given to partnerships that include small businesses.)

On the House side, an adult literacy initiative is
contained in Title V of H.R. 5115, an omnibus
education act passed by the House in July 1990. Title
V of H.R. 5115 would, among many other things,
make up to $40 million in grants available annually
through fiscal year 1995 for large-scale, strategic
approaches for improving the basic skills of the
current workforce. One purpose would be to develop
and evaluate approaches to improve workplace basic
skills that would encourage business investment and
be cost-effective for individual employers to use.
The emphasis would be on regional, State and
industrywide cooperative ventures.

H.R.5115 would also authorize appropriations of
up to $15 million annually through fiscal year 1995
for a National Institute for Literacy. The Institute
would conduct basic and applied research on liter-
acy. It would assist in developing, implementing
and evaluating adult literacy policy. It would also
provide technical, policy and training assistance to
government agencies to help improve the effective-
ness of literacy programs. The bill also has provi-
sions for coordination of Federal and State literacy
efforts.

Both the Senate and House bills would increase
funding for other Adult Education Act activities.

21A5 isdiscussed in Forrest p. Chisman, ‘‘The Federal Rolein Developing an Effective Adult Literacy System,’’ Leadership for Literacy, Op. cit.,
footnote 13, p. 244. The explanation appearsto be that Congress, in the last few years, has given literacy mandatesto several social service programs
serving specific groups of people (e.g., welfarerecipients, immigrants) that are not generally available to employecworkers. M ost Federal assistance
for employed workers is through the Adult Education Act, the oldest and, until recently, the largest Federal program for adult literacy.

2Z2Pyblic law 100-297.

23"I'heWorkplag;eLiteracyProgmm," U.S. Department of Education, mimeo, no date.
2Congress appropriated $11.9 million for a second round of demonstration projectsin fiscal year 1989. Due to delays in approval of other regulations
related to the Adult EducationAct, implementation ofthis program was delayed. Grants wer e not awarded until May 1990.
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Whether or not a new bill is enacted, continuing
oversight and monitoring of the existing workplace
literacy demonstration projects would be useful. It is
not clear at this point that these projects will provide
the kind of experience base needed to enlist signifi-
cant employer involvement in upgrading the basic
skills of their workers. After the first demonstration
grants have been evaluated, Congress may want to
review progress to determine whether fine tuning is
needed to address the needs of employed workers
and their fins.

It is important to recognize that basic skills
upgrading programs in the workplace need to be
customized to meet the needs of both business and
workers:

- In many workplaces, the problem is not an
illiterate workforce, but rather an essentially
literate workforce that needs upgrading. Often,
the need for upgrading may not be apparent to
anyone, including the worker, until a workplace
change (such as adoption of a new technology
or management approach) requires formal train-
ing for which the worker does not have the
requisite basic skills to complete. In such
instances, the traditional adult basic education
approach could be quite inappropriate.

- The most effective workplace-based approaches
often involve materials and tasks that have
direct relevance to the workers' current jobs.
This relevancy helps initiate learning and
makes it more likely that learning will transfer
back to the job. Also, workers and employers
often perceive benefits stemming from the
program.

It will be particularly important to see that the
needs of small business and its employees are met.
Very few of the initial workplace demonstration
grants focused specifically on small business. This
is unfortunate, since small firms face special diffi-
culties in supporting basic skills education. Unlike
training intensive large fins, which may assign
staff to seek out government assistance for training,
managers at small firms seldom have the time or
resources to seek out such programs. Y et, employees
of small firms, on average, have |less education than

their counterparts at larger fins. Setting aside some
funds for small business projects may be essential if
appropriate ways to involve small firms are to be
developed. Beyond this, it will require outreach
services and technical assistance to get small firms
to participate.

Option 8: Provide Favorable Tax Treatment for
Continuing Education

How the Internal Revenue Code treats education
expenses can affect workers who take courses on
their own time to improve their jobs skills or to learn
new ones. One issue concerns how the tax code
treats tuition assistance employers provide. A sec-
ond issue is how the tax code treats money the
employee spends on job-related education.

(a) Employer-Assisted Education: Many employ-
ers provide tuition assistance or other educationa
benefits to their workers. About 300,000 workers, or
2 percent of al post-secondary students taking
classesin fall 1986, received some financial ass%
ance from their employer, 22 Under a provision in the
Internal Revenue Code, workers do not have to treat
this assistance as taxable income when it is provided
under an employer’s educationa assistance program
that meets Federal requirements. This exemption
covers most courses, even those not directly related
to aworker’s current job. It is due to expire at the end
of September, 1990. Unless extended by Congress,
assistance received thereafter could be subject to
Federal income taxes, unless related to the em-
ployee's current job.

The exemption was frost authorized in Section 127
of the Revenue Act of 1978.%Since then, Section
127 lapsed several times before Congress acted to
temporarily extend the exemption, usually with
retroactive coverage. The current law places a capon
the amount of tax-free tuition assistance and ex-
cludes graduate level courses from the tax exemp-
tion.” Participation in tuition assistance plans of-
fered in some joint labor management training
assistance programs fell off when companies began
to withhold income tax on the value of tuition
benefits after Section 127 lapsed temporarily. (See
figure 8-2 inch. 8.)

Steven R. Aleman, Library of Congress, Congressional Research Service, “Employer Education Assistance: A Profile of Recipients, Their

Educational Pursuits, and Employers’ (January 1989), p. 7.
26Public law 95-600.

27The authorization last expired at the e0d of 1988, This most recent extension was provided under the Omnibus Budget Reconciliation Act of 1989,
which made the provision retroactive to cover thetuition assistance employeesreceived after Dec. 31, 1988.
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With the exemption again slated to expire, Con-
gress might consider making Section 127 perma-
nent. In weighing such a decision, Congress may
wish to consider several factors, including the
original objectives of the law, its cost, and its
benefits. The legidlative history suggests that Con-
gress had severa objectives for frost enacting
Section 127—to simplify the tax code and remove
burdensome paperwork, to make treatment of tax-
payers more equal®, and to enhance upward mobil-
ity by encouraging employers to provide transfera-
ble training. The first goal has been achieved;
Internal Revenue Service personnel, employees, and
employers no longer have the cumbersome adminis-
trative burden of determining whether the assistance
is job-related.

There are mixed views about the second goal—
the extent to which Section 127 benefits less
educated or lower income workers.”One recent
study contended that Section 127 has done relatively
little to help those with the least previous education;
however, this study compared the income of Section
127 beneficiaries with the income of other students,
including full-time students who are not employed.”
A more recent study comparing the incomes of those
benefiting from Section 127 with those of other
full-time workers concluded ‘ benefits do not accrue
disproportionately to higher paid employees.”*

While the costs of Section 127 to the Federal
treasury are not known precisely, Congress’ Joint
Tax Committee estimates that, if Section 127 were
made permanent, Federal revenue losses would be
$255 million in fiscal year 1991 and $331 million in
fiscal year 1992, with the amount increasing to $372
million in fiscal year 1995. By making Section 127
permanent, Congress would forego this amount to
make continuing education more attractive to work-
ers at all income levels. Although they may benefit
less, some less-educated and lower level workers do
benefit from the tax exemption. If Section 127 were
repealed, some less-educated workers who took
training to prepare for new jobs or occupations might

face tax payments for employer-provided educa-
tional assistance.”

If Congress made Section 127 permanent in its
current form, workers at all levels, including those
with higher incomes, could be assured that they
would not be taxed on these educational benefits. If
Congress is more concerned with increasing access
to education for those with the least skills and
incomes, it could target Section 127. For example,
the tax exemption could be made available only to
workers earning $25,000 annually or less.

(b) Individual Investments in Training: Section
127 is not the only, tax incentive for worker training
that has been affected by recent changesin tax law.
Many workers enroll in training at public and private
schools and colleges at their own expense for
courses directly related to their current jobs. They
have long been able to deduct these expenses as a
cost of employment when calculating their income
tax. However, under the 1986 Tax Reform Act, these
expenses are considered deductible only to the
extent that they and all other miscellaneous deduc-
tions exceed 2 percent of the individual’s adjusted
gross income.* To encourage workers to invest in
their own training, Congress might place the job
related education deduction among the items that are
fully deductible and allow them to record the
deduction on the short form. Otherwise, the benefits
of the change would accrue exclusively to tax payers
who can itemize deductions on schedule A.

Option 9: Evaluate Ways to Help Finance Work-
ers Continuing Education (Table 2-3)

Only part of the education needs of workers are
likely to be met by employers. Structural changes in
the economy, the likelihood that most workers can
expect to develop new job skills during their work
lives, the aging of the workforce, and the growth of
the contingent workforce all suggest the kinds of
employment security concerns that might attract
individual workers to seek education and retraining.
Often, these workers may not be able to get

28Prior to enactment, only job-related educational assistance was tax-exempt. IRS examiner s decided onacase-by-casebasis which expenses qualified

as job-related.

29United States Code Annotated, vol. 6, Legislative History, “Revenue Act of 1978, Senate Report,” p. 6864.

30Ajeman, °P- cit., footnote 25, p. 14,

31Coopers & Lybrand, Section 127 Employee Educational Assistance: Who Benefits? At What Cost? (Washington, DC: Coopers& Lybrand, 1989).

321bid.

33Richard H. Mansfield I, * “Training and the Law,” Robert L. Craig, cd., Training and Development Handbook, 3rd Ed. (New York, NY: McGraw

Hill, 1987), p. 101.
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education assistance from their employers. More-
over, workers may not be willing to make education
investments on their own if they are concerned about
possible loss of employment.

The Federal Government might evaluate alterna-
tive incentives for post-secondary education and
training, expanding on the existing system of
education loans and grants. With some modification,
a payroll-based levy (see discussion of Option 4)
could be made to serve the continuing education
needs of employees as well as the needs of employ-
ers. The payroll tax could be levied on employers,
employees, or both to create a human resource
investment account that workers could tap when
needed during their work lives.” Another option
would be for funds to be loaned to workers, subject
to repayment through a surcharge on their income
tax while they work.*Various forms of individual
training accounts or funds also have been proposed.
Yet another approach would be to guarantee financ-
ing of a specified amount of post secondary educa-
tion and training for al Americans at some point
during their lives.

ISSUE AREA C: LINKING
TRAINING AND TECHNOLOGY
ASSISTANCE (Table 2-4)

As discussed in chapter 4, training can make an
important contribution to efforts by firmsto imple-
ment new technologies and work practices aimed at
improving quality and productivity. Yet, many
companies-by no means al of them small-have
difficulty in adopting and using technology effec-
tively. Some managers underestimate the training
that may be needed when introducing new technol-
ogy. Others may avoid new technology because of
uncertainty about whether their workforces have the
skills to use it.*Many firms are unaware of the
training practices used by leading edge companies.

Effective use of new technology often requires
firms to change their management practices and
human resource policies. Yet few small firms have
the resources to identify the needed changes or to
implement them-a circumstance that may partly

explain the relatively slow pace of diffusion of new
technology among small firms.

Small and medium-sized businesses typicaly
have been slow to adopt new technology-with such
exceptions as small firmsin high technology areas
or supplier firms facing customer pressures to
revamp their operations. This may change as more
companies that were once shielded from interna-
tional competition are thrust into it.

There is a large gap between the best practices for
training and the training that usually takes place in
industry. Much existing training fails to be effec-
tively transferred back to the job. Often, training
decisions are made in a haphazard way, so that the
purposes of the training are neither well defined, nor
closely related to changes in technologies or man-
agement practices. Many firms depend almost en-
tirely on equipment vendors for training when new
technologies are installed.

While knowledge about effective training is
increasing, the process of diffusion can be quite
slow. Few firms share successful techniques with
potential competitors. Expansion of government
efforts to disseminate information and provide
technical assistance could help speed the diffusion
process. The discussion that follows looks at options
Congress might consider to better coordinate Fed-
eral technology and training activities and to support
State government efforts to provide training and
technology services to business.

Option 10: Coordinate Technology and Training
Assistance (Table 2-4)

Several Federal agencies, including the Com-
merce, Labor, and Education Departments, administ-
er programs, mostly small, that provide technology
or training assistance to firms-either directly or
through the States. Other agencies, e.g., the Small
Business Administration (SBA), aso administer
assistance to fins. Most of the existing training and
technology services are funded at alow level or are
demonstration projects. If these programs are ex-
panded along the lines discussed in this report, the

MFor discussion, see Training America; Strategies for the Nation, op. Cit., footnote 10, p. 60.
35Commission on the Skills of America’s Workforce, op. cit., footnote 14, Supporting information V.
36For example, one survey of small West Virginia firms found inability of workers to make good use of new technologies to be one of the top barriers

to adoption of computer numerically controlled machinery. See Phil Shapira and Melissa Geiger, “Survey of Technology Usein West Virginia
Manufacturing—Preliminary Report” (Morgantown, WV: Regional Research Institute, 1990) pp. 3-4.
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agencies will need to coordinate services to a greater
degree than currently.

The recent report by the Commission on the Skills
of the American Workforce called for all Federa
assistance to employers to be coordinated through a
Commerce Department clearinghouse.” At least in
theory, such an approach might permit better inte-
gration of Federal assistance with the needs of firms
and their workers.

Option 11: Help States Expand, Combine
Industrial Services With Training (Table 2-4)

Several States now offer technology services to
fins, as well as separate training services, either
through State agencies or through other providers
(such as community colleges). There is good poten-
tial for better coordination of these services at the
State level. Although the current level of State
activity is modest, expansion could occur in the
future, especially with Federa incentives.

It would be logical for State industrial services to
help firms identify their training needs during their
consultations about manufacturing technology. In
reality, most extension services do little more than
make referrals to local training providers.” There
are exceptions. The Michigan Modernization Serv-
ice (MMYS), set up in 1985 to help firms adopt
programmable automation, is the most salient examp-
le. MMS field representatives (engineers with
manufacturing experience) help firms develop a
technology deployment strategy. Usually, the engi-
neer is accompanied by a training specialist, who
will evaluate the clients' training needs, prepare a
training plan, and help the customer apply for
training assistance through the Governor’'s Office
for Job Training. This special grant program sup-
ports training of current employees for company
modernization.” Firms receiving grants may use the
funds for in-house training or outside training from
community colleges, equipment vendors, or consult-
ants.

As pointed out in the recent OTA report, Making
Things Better: Competing in Manufacturing®, the
United States, in contrast to Japan and West
Germany, does not provide extensive institutional
support for technology diffusion to small enter-
prises. State technology transfer and technology/
management assistance programs for all business
amounted to about $58 million in 1988, with the
Federal Government contributing a small amount
through its own programs. It would cost between
$120 million and $480 million to provide a modest
level of extension services to 24,000 small firms per
year-or about 7 percent of the Nation’s small
manufacturers. 1-f the Federal Government picked up
30 percent of the costs (as it does in agricultura
extension), the cost to the U.S. Treasury would be
$36 million to $144 rnillion.”

More than likely, an increase of this magnitude
would need to be phased in over afew yearsto give
State and Federal officials time to expand programs
incrementally. Congress, in the 1988 trade act,
authorized a small amount of assistance ($2 million
annually) for State industrial extension programs,
funding in fiscal year 1990 amounted to $1.3
million, but the Bush Administration sought no
funding for this program in fiscal year 1991.

If Congress were to expand this program along the
lines discussed above and in Making Things Better,
it could call on States to better integrate training
assistance with their technology extension services.
It could aso direct the Commerce Department to
move aggressively in implementing the State tech-
nology extension clearinghouse called for in the
trade act. This function also might be performed by
one of the organizations representing the States. The
move would also facilitate coordination with State
industrial training activities.

State industrial training programs, like industrial
services, reach only a tiny portion of firms and
workers. OTA’s survey of State programs found that
the median program reached only 64 employers—

37Commission on the Skills of the American Workforce, America’s Choice: High Skills or Low Wages! op. cit., footnote 14.
38[n a recent SUIvey, more than half of the State industrial extension services said they often or frequently referredclients to training sources. However,
only 24 percent helped firms identify training needs, and lessthan one-fifth actually provided the training. See Phil Shapira, Towards | ndustrial

Extension: Modernizing American Manufacturing, January 1990.

3Jack Russell, “ Manufacturing Base Modernization: A Michigan Strategy,” Ann Arbor, M1, Industrial Technology I nstitute, November 1988.

40y.S. Congress Office of Technology Assessment, Making Things Better: Competing in Manufacturing, OTA-ITE-443 (Washington, DC: U.S.
Government PrintingOffice, February 1990). The report discusses these State technology assistance programs, along with policy issues and options

associated with expanding their coverage, in detail.
411bid., p. 27.
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Table 2-4-issue Area C: Linking Training and Technology Assistance to Firms

Option 10: Coordinate Federal technol-

ogy and training assistance to firms:

« Several Federal agencies now have pro-

grams (mostly small) that assist industry,
either directly or through the States, in
such areas as manufacturing technology
transfer, training technology transfer,
workplace literacy, and small business
development. If Congress expands these
programs, better coordination, with the
possibility of one-stop shopping for firms
or industry groups seeking assistance,
could facilitate integrated provision of serv-
ices. One possibility: give the Commerce
Department, now involved with technology
transfer, lead agency responsibility for
coordinating with other agencies (espe-
cially Labor, Education and the Small
Business Administration).

Option 11: Help States expand industrial

services, combined with training:
Substantially expand the Commerce De-
partment’s now tiny State industrial serv-
ices program, administered by the Na-
tional institute of Standards and Technol-
ogy (NIST). The purpose would be to help
States expand their technology services to
firms (now less than $50 million per year)
with added support for assessment, con-
sultation, and referrals on training. This
Option would not be meaningful unless
current funding (just $1.3 million) were ex-
panded many fold over the next few years.
Direct Commerce to work with Labor and
the Department of Education to help
States expand and better integrate train-
ing, education, and industrial extension
services available to small firms. The NIST
industrial extension program might also be
a vehicle for training technology transfer
through close coordination with another
Commerce Department agency, the Na-
tional Technical Information Service, and
the Department of Education’s newly es-
tablished Office of Training Technology
Transfer.

Fundevaluation research on the effectiveness
of State training assistance to private
industry, and establish a single clearing-
house to disseminate best practice infor-
mation to industry and State governments.
One of the national organizations repre-
senting the States might be willing to
undertake the clearinghouse function. The
effort would complement other state clear-
inghouse activities on industrial extension
and basic skills. A modest level of funding,
less than $1 million per year, would be
needed.

Advantages:

« Better coordination of services would
make it more likely that firms would get
assistance in the most useful manner.

Advantages:

+ Small-firms frequently need impartial
advice about the most suitable technol-
ogy and training choices. Very few small
businesses are currently served by state
training or technology extension serv-
ices, let alone combined services. A
more supportive Federal role could help
more States offer one stop consulting
services to small business. This type of
assistance could increase the quality
and productivity of small and medium
size supplier firms, helping them com-
pete against firms in other countries.

+ Few firms now undertake evaluations of
training activities; this option would pro-
vide a low-cost way to conduct evalua-
tions and disseminate information on
what works best in firm-related training.
It would also help policymakers at the
State and Federal levels assess relative
success and failure of different kinds of
public support for private-sector training.

Disadvantages:
. Coordination efforts are often exercizes
in paper shuffling, with few real results.

Disadvantages:

« Federal support, unless well balanced,
might further exacerbate competition
among individual States for new busi-
ness, to the detriment of other States. If
the individual State programs are biased
in favor of attracting new businesses into
the State, existing businesses within the
state could be adversely affected. Fed-
eral funds could substitute for State and
private funds.

+ There are now a plethora of clearing-
houses on an assortment of human
resource topics. Adding one more could
simply add to the confusion. Coordina-
tion efforts are often haphazard.
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Option 12: Support creation of an em- Advantacges:

ployer institute for work-based learn-
ing:

To encourage employer involvement, the
Federal Government could cost-share start-
up costs for a nonprofit institute with
employers. The institute could be struc-
tured to include: 1) employer involvement
in direction of the institute (with the Fed-
eral Government serving as a member by
virtue of its status as an employer); 2)
institutional location outside any Federal
agency; 3) sufficient start-up funding guar-
antees for several years of operation.
Once underway, the institute might per-
form some technical services otherwise
provided by government. Initially, the Fed-
eral cost-share might be $10 million out of
general revenues, with private employers
providing a similar amount. The employer-
contribution also could come from a na-

« By and large, trade and industry associa-
tions and other employer-institutions in
the United States have not been heavily
involved in developing training for firms.
This proposal would attempt to draw
employer-institutions (including small busi-
ness groups) more directly into the effort
to improve training. The organizations
could work with specific industry sectors
to build their training opacities. The
institute would be outside the govern-
ment, with extensive private sector in-
volvement in setting research priorities
and activities-an arrangement likely to
be favored by employers. The fact that
government could join the institute as an
employer would facilitate close interac-
tions and more rapid spread of best
practice approaches between the public
and private sector.

Disadvantages:
+ Employers could set UP such an organi-

zation ‘on their own if they wished; the
Federal funds going to start up the
institution, therefore, might have little
impact. If the start-up phase were suc-
cessful, on the other hand, pressures to
continue Federal funding would mount.

« The public interest in supporting such an

institute rests in activities that would
benefit a broad spectrum of the work-
force, while employers might see the
institutes mission as narrower.

tional training levy (see Option 4 in Table
2-2).

SOURCE: Office of Technology Assessment, 1990.

and just under 4,000 employees—per year. The
Federal Government could help States develop and
diffuse information about what works and what
doesn’t work in these programs. This could pay off
not only through more effective use of State funds,
but also improved employer understanding about the
relative effectiveness of different training approaches,
and the impact of training on corporate performance.

Very few firms evaluate training. Those that do
are reluctant to share the results. State-supported
training projects can be useful sources of informa-
tion about effectiveness. They, too, however, have
received little evaluation, and States have few
channels for communicating results. The National
Governor's Association, with funding from the
Federal National Commission for Employment Pol-
icy, has undertaken some research on the feasibility
of evaluating State training assistance at specific
firms.

However, there is no existing program of ongoing
evauation, research, and information dissemination
on best training practices to States and firms. The
Federal Government could help States perform this
clearinghouse function. Not much money would be
required. If atotal of up to $1,000,000 were avail-
able, much useful information for firms and States
to consider in designing and implementing training
programs would be produced. The clearinghouse
could be run by the National Governor’s Association

or another organization representing State govern-
ments. Or, it might be part of the mission of an
employer institute on work-based learning. (See
Option 12.)

Option 12: Support Creation of an Employer
Institute for Work-Based Learning (Table 2-4)

Although technical assistance and other govern-
ment supporting roles can help, employers will
continue to have the primary responsibility for
workplace training. It seems logical, therefore, that
an institute representing employers could be very
important in encouraging more firms to develop new
approaches to work-based training. Y et, few indus-
try associations or other employer-based institutions
in this country consider training a top priority. A
recent report by the American Society for Training
and Development found that only 6 percent of
American trade and professional associations of-
fered training programs; 3 percent provided training
as part of a certificaation program.”With some
exceptions like apprenticeship, there are also few
national-level committees or other employer-based
institutions focused on training in specific industry
sectors or more broadly.

Nor are there many equivaents in the private
sector (or in the civilian agencies of government) to
the human resource research ingtitutes that advise
the U.S. military with its training requirements (e.g.,

42 Anthony p. Carnevale, Leila J. Gainer, Janice Villet, and Shari L. Holland, Training Partnerships: Linking Employers and Providers (Alexandria,

VA: American Society for Training and Development, 1990), p. 25.
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the Human Resources Research Organization, the
Institute for Defense Analyses). A few universities
and organizations now have small programs that
explore work and learning relationships-largely
funded by the Federal Government. However, these
programs tend to be small in scale, with limited
funds, or too narrowly focused in mission to address
the full spectrum of workforce related learning needs
now emerging. Many of these centers exist on
short-term Federal grants.

A more visible ingtitution to focus the attention of
employers on human resource issues associated with
the rapidly changing American workplace could be
helpful. Such an institution, to accomplish its
purposes, would need to encompass more than
employee training and development; it would need
to address work organization questions, incentive
systems, and management approaches, as well as the
ways in which employers address technology needs.
To succeed, such an institution would need exten-
sive employer involvement.

Ideally, employers would act on their own to set
up and fired such an institution. The fact that they
have not done so suggests that public funds could be
needed not only for start-up but to share in the costs
of sustaining the organization in its frost few years.
However, employers and labor representatives would
need to play major roles in the direction of the
organization, and a substantial amount of the fund-
ing would need to come from employers. (With
public funds, there would need to be public account-
ability to assure that the institute benefited a broad
spectrum of the workforce. Once the institution
became self sufficient, the Federal Government’s
role in direction could be as an employer.) With
strong sectoral involvement, the institute might be
able to address industry specific needs, e.g., building
and strengthening the training capacities of trade
associations and other employer groups.

If given sufficient resources-say $10 million or
$15 million per year-the institute could begin to
develop the linkages among employers, the educa-
tional system, and the training community needed to
improve workforce effectiveness. The organization
could support research, development and diffusion
of best practices. It could encourage private research
through cost-shared projects with private fins. The
institute could also encourage more use of learning-
technology innovations, such as distance learning
and computer-based training, in small business, at

homes, and in other places convenient for adults.
The institute could also work to enhance the
development of the training profession through
support of graduate programs.

If Congress were to adopt a national training levy,
some money from the levy might be used to fund the
institute. How much impact the institute would have
in the long term would depend on how useful its
work was to industry.

ISSUE AREA D: IMPROVING THE
QUALITY AND EFFECTIVENESS
OF TRAINING (Table 2-5)

The high cost of training and its uncertain quality
may keep many companies from expanding training
beyond the minimum. Poor timing of training, lack
of reinforcement at the work site, and other factors
often prevent effective transfer of knowledge to the
job. Moreover, there are alimited number of people
who are conversant with the best ways to integrate
training techniques with the subject matter to be
taught.

Training can be improved when systematic ap-
proaches are used. This way, companies can select
the most appropriate and cost-effective training
technigues from the many choices available. These
choices range from traditional pencil-and-paper
approaches to use of instructional technologies e.g.,
computer-based training, interactive videodisk, and
satellite delivery with one- or two-way video and
audio links.

New instructional technologies also have the
potential to expand access to company-provided
training. As discussed in chapter 7, the growing
presence of personal computers in the workplace
make them well suited for use in training. In time,
they can help bridge the gap between formal and
informal training by bringing sophisticated perform-
ance support systems to the workstation. Many large
corporations already run satellite and other commu-
nication networks that could be used more exten-
sively for training. Small firms, too, can benefit from
the use of new instructional technologies. The costs
of satellite receiving dishes are coming down to the
point where smaller businesses can afford them. It is
possible that, working through consortia or trade
associations, small businesses could pool the costs
of developing courses to be delivered by computer
or by satellite.
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The Federal Government has long played a major
role in supporting training research and instructional
technologies, primarily through the military. An
expanded Federal role, with more emphasis on the
civilian sector, could benefit not only private-sector
employers but also government agenciesin training
their personnel. It also could benefit job training
programs aimed at the unemployed and the disad-
vantaged.

Option 13: Encourage Adoption of Best Practice
Training Techniques and Technologies (Table
2-5)

Best-practice instructional approaches and tech-
nologies are relevant to most of the options dis-
cussed in this chapter—whether for workplace basic
skills, industry training consortia, or industrial
extension. Whether or not Congress adopts these
options, it could direct relevant Federal agencies and
departments-whether Education, Labor, or Com-
merce-to develop and disseminate information
about best practice approaches and technologies.
Thus, for example, the Department of Labor, in
offering planning and technical assistance to multi-
firm training consortia of the sort discussed in
Option 1, might direct the consortia to information
about best-practice approaches, as might the Depart-
ment of Education, in offering workplace literacy
grants discussed in Option 7. Projects using best-
practice approaches and technologies might be
given funding priority.

There are some specific activities now underway
or proposed that could contribute to better dissemi-
nation of information. Asis discussed in chapter 6,
a National Basic Skills Consortium has been pro-
posed to help States and local service providers
share information about the best techniques, includ-
ing technology-based techniques, for basic skills
instruction. Officials at several Federal agencies,
meanwhile, have set up a roundtable which meets
periodically to share information on training tech-
nology. Both activities are now undertaken infor-
mally, with no funding sources. With modest fund-
ing, the two activities could be placed on a freer
foundation. If the two shared resources, initial year
funding of $350,000 to $500,000 would be sufficient
for them to build a small staff and undertake

outreach activities. In time, the State consortium
could be supported by membership fees.

The Federal Government could also continue to
play a supporting role in gaining industry acceptance
of standards for training technologies and related
software. Federal agencies have a mgjor stake in
standard setting efforts because they are major
purchasers of training products. Some technology-
based training products acquired by Federal agen-
cies have been incompatible with other systems,
thus limiting their use. Support for standard setting
activities by the Commerce Department’s National
Institute of Standards and Technology and various
industry groups could end up benefiting trainers in
Federal agencies aswell as the private sector.

Option 14: Fund the Training Technology
Transfer Program (Table 2-5)

As mentioned, many companies do not apply
systematic approaches to their training functions.
Yet, these approaches are well known-the out-
growth of earlier research and development on
training, much of it sponsored by the Federal
Government, in particular, the military. (See ch. 7
and report appendix.)

The Department of Defense (DoD)-the largest
single trainer in the United States-has made major
contributions to the development of effective train-
ing techniques and technologies. A conspicuous
example was the U.S. Air Force's role in the
development of instructional systems design (I1SD)
in the 1950s and 1960s. Originally conceived as a
component of ‘‘programmed instruction,” 1SD has
proven useful in the development of all types of
training, whether delivered by hardware or more
traditional methods.”Instructional systems design
approaches have slowly diffused to the private sector
and are widely used in training intensive companies.

DoD funding for research and development of
educational technology averaged $42 million per
year in the 1970's and $56 million per year in the
1980s, far more than the National Science Founda-
tion and the Department of Education, which to-
gether averaged $4 million annually in the 1970s and
$7 million per year in the 1980s.*Military agencies
supported development of computer-assisted in-

43Charles Blaschke et g1 | « Support for Educational TechnologyR&D: The Federal Role,” contractor report prepared for the Office of Technology
Assessment, Sept. 30, 1987, p. ix. (Report prepared for Power On: New Tools for Teaching and Learning, OTA-SET-379, September 1988.)

“1bid., p. vi.
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Table 2-5-issue Area D: Improving the Quality and Effectiveness of Training

Option 13: Encourage adoption of best-

practice approaches and technologies:

. For example, Congress could direct the

Departments of Labor and Education to
give funding priority to projects that use
best-practice approaches, and to support
dissemination of research findings, includ-
ing research directed at evacuating the
effectiveness of work-based programs,
and instructional technology use where
cost-effective and appropriate.

Option 14: Fund the Federal training tech-

nology transfer program:

. The 1988 Trade Act assigned the U.S.

Department of Education responsibility for
a governmentwide training technology trans-
fer program, but no funds have been
appropriated for this purpose to date.
Congress could provide initial funding (be-
ginning at $3 million per year) to get the
transfer office started. Subsequent fund-
ing levels would need to be evaluated
when realistic estimates have been made
about the potential for training technology
transfer.

Option 15: Fund more civilian sector learn-
ing research/technologies:
. One possibility: earmark at least 1 percent

of Federal education and training program
funds for R&D activities (in addition to
continuing to fund existing research pro-
grams). Another possibility: establish a
special institute for learning technology
and research. A third possibility: direct the
Department of Education’s Office of Edu-
cational Research and Improvement to
give more priority to work-based learning
in its funding of research centers, A final
possibility: give the National Science Foun-
dation a mandate to conduct research on
connections between new technology adop-
tion, work organization, and training.

Option 16: Improve information on work-

based learning:

Provide funds to the Bureau of Labor
Statistics and the Census Bureau to peri-
odically update surveys of workers about
the training they receive in relationship to
employment;

provide funds to the Department of Educa-
tion and the Census for updating the
survey of adult education (last completed
in 1984) on a 3-year schedule;

Provide funds for continued longitudinal
studies of worker careers and education;
Provide funds to the Census Bureau to
undertake special surveys and studies of
technology adoption by firms and associ-
ated human resource development prac-
tices, such as training;

Require an overall review of Federal statis-
tical priorities, including whether the Fed-
eral statistical agencies need to give greater
priority to workplace, education and train-
ing statistics.

Advantages:

. Identification and dissemination of best-
practice approaches would help improve
the quality of training. Research could
bring long term improvements in quality
and effectiveness of education and train-
ing practices in both the public and
private sector.

Advantages:

. Initial funding would help to determine
how much relevance training technolo-
gies developed to meet the mission
needs of Federal agencies (such as the
U.S. military) have for private sector
trainers and the education system. If
funded, the program could in time trans-
fer promising training approaches and
technologies to the private sector.

Advantages:

. Even highly effective transfer of military
research and instructional technologies
would only meet a small part of civilian
sector needs. These alternatives would
complement the training technology trans-
fer efforts by creating a research and
technology base for civilian needs.

Advantages:

« Much of the current data on workplace
training is dated, incomplete, or based
on proxy data. The steps listed, if under-
taken, could begin to remedy this situa-
tion.

Disadvantages:

« Requirements for best-practice applica-
tion could become micromanagement if
rigid criteria were applied. Rapid expan-
sion of research could result in funding of
duplicative or poorly thought out pro-
jects.

Disadvantages:

. The transfer activity could divert some
resources and staff from primary agency
missions. The inventory would be of little
use unless the quality and utility of the
materials were assessed.

Disadvantages:

. While earmarking funds at the 1 percent
level would have little impact on program
functions, it might contribute to more
frequent use of this tool, and overly
prescriptive micromanagement in the
long term.

Disadvantages:

. There probably never will be fully satis-
factory information on these topics; a
data collection effort, if it resulted in
postponement of needed actions, could
be counterproductive.

SOURCE: Office of Technology Assessment, 1990,
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struction, research on human cognition, and the
development of simulations for skills training.”

With DoD till the largest sponsor of learning
research and educational technology development,
there is continued interest in transferring promising
DoD sponsored approaches to the private sector and
to educationa institutions. Several other Federal
agencies, including the Department of Energy and
the Office of Personnel Management, also develop
training technologies that might be relevant to users
outside government as well as to other Federal
agencies.

As part of the Omnibus Trade and Competitive-
ness Act of 1988, Congress called for the creation of
a forma mechanism for transfer of training technol-
ogy from Federal agencies to the private sector and
educational institutions.* The law gives the Educa-
tion Department major responsibility for coordinat-
ing the development of a government-wide mecha-
nism for training technology transfer, including the
Departments of Defense and Energy.

To date, progress in implementing the Trade Act
initiative has been dight. No funds have been
allocated to the Education Department for fulfilling
this purpose. As this report went to press, the
Department had yet to act on the law’ s requirement
for an Office of Training Technology Transfer
(OTTT), dthough a plan for organizing OTTT was
under consideration. Another Education Department
office, the Office of Educational Research and
Improvement (OERI) has taken up some of the slack.
It is, for example, preparing a report for Congress
(due in August 1990) on conversion of education and
training software. It has also been working infor-
mally with other agencies to setup training technol-
ogy information transfer processes.

However, OERI cannot assume the full responsi-
bilities given to OTTT and its Director (still to be
appointed) under the Trade Act. In theory, the law
gives the Director powers intended to spur commer-
cidization of federally sponsored training technol-
ogy. Specificaly, the Director could sell or lease
public domain copyrights and patents for Federa
training software to commercial users and could

waive the purchase price or lease fees when the
commercial user agreesto pay to make the software
usable by nonprofit education or training groups.
The law’s requirements for developing a clearing-
house on federally developed education and training
software will require funding to fulfill as will efforts
to convert training technology to non-Federal use.

While OTTT has the formal governmentwide
responsibility, other agencies also play a role. For
several years, the Commerce Department’s National
Technical Information Service has disseminated
information about Federa training technology to
interested parties. All of NTIS training technology
transfer activities, however, are undertaken on a cost
recovery or reimbursable basis with clients. NTIS
does not have funds to maintain or update products.
Nor does NTIS have the power to assign copyright.
Other agencies, including the Department of Labor’s
Center for Advanced Learning Systems and the
Smithsonian Institution, collect, disseminate, or
have demonstration facilities for training technolo-
gies.

Obvioudly, it takes money to conduct a detailed
inventory of federally developed training products
or to set up atraining product evaluation process or
to fulfill the other requirements of the Act. A 1987
study estimated that it would cost about $1,500,000
to undertake a comprehensive inventory of federaly
developed training products; far more money would
likely be reguired if the quality of the materials were
assessed. If Congress wishes these activities to
proceed, initial funding at the beginning level
authorized in the Trade Act ($3 million per year)
would no doubt alow staffing of the office, comple-
tion of an inventory, and further work on the
feasibility of transferring training products on a
regular basis.

Whether or not funds are appropriated for a
training technology transfer office, private sector
trainers might benefit if individual Federal agencies
did abetter job of keeping track of their own training
materials. Most Federal agencies, including some
that are extensively involved in training, do not have
policies for agency-wide inventorying of their train-
ing packages. This inefficiency ‘can lead to dupli-

45U.S. Congress, Office of Technology Assessment, Power On: New Tools for Teaching and Learning, OTA-SET-379 (Washington, DC: U.S.

Government Printing Office, 1988), p. 152.

46The Training Technology Transfer Act of 1988 was one chapter in Public Law 100-418.

47An exception is the Department of Energy, which has developed an on-line database covering 3,000 training packages. Recently, the Department
of Defense has taken some stepsto collect more complete information about its taining products.
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cation of effort, since some training programs are
generic in nature and could be applied in many
settings. If more agencies developed inventories of
their training packages, and made this information
publicly available, private-sector access could be
increased. This information would be particularly
useful if evaluation information were included.

Federal agencies occasionally cooperate to trans-
fer training technologies on an ad hoc basis. One of
the more ambitious of these efforts (involving the
Departments of Defense, Labor and Education) aims
to adapt the Job Skills Education Program (JSEP), a
computer-based remedial education program devel-
oped by the Army for about$11 million in the early
1980s, to civilian use. This conversion process,
formally underway since 1987, has been protracted
and expensive, entailing $600,000 in Federal funds
to date, and legal issues associated with transfer of
JSEP to commercial use are till in negotiation
between the Army and JSEP' s devel oper. Although
this effort may in the end pay off the processis by no
means predictable.

Even if transfer activities are stepped up, only a
small part of the Nation's need for better training
materials can be met by converting materials devel-
oped for one purpose and mission to another
purpose. In each case, developers and users need to
evaluate whether it would be better to take existing
training programs and convert them to other uses or
to develop new materials.

Option 15: Fund More Civilian-Sector Learning
Research/Technologies (Table 2-5)

While military training approaches and technolo-
gies may continue to provide models for the private
sector, there could be significant risks in over
reliance on military funds to support the Nation’s
learning research and instructional technology needs:

. Some of the military’s research and develop-
ment (R&D) is too specialized to have much
immediate relevance to private sector training.
Also, even general purpose instructional pro-
grams developed for use in the military often
have to be modified before they can be widely
used in civilian settings. As the JSEP example
above suggests, the expense involved can make
the routine transfer of military training technol-

ogies to the private sector difficult, expensive,
and time consuming.

- Military resources are more limited now than in
the past. During the 1980s, both the Army and
Navy reduced expenditures for learning and
training research, while Air Force expenditures
increased only slightly .48 The Defense Ad-
vanced Research Projects Agency, which
played a unique role in support of research in
cognitive and computer science, has redirected
its R&D to more strictly military applica
tions.” These trends may reduce the opportuni-
ties for continued transfer of state-of-the-art
training techniques to the private sector even
though a formal process for technology transfer
isin place.

Thus, broader support for adult learning and other
training research and for civilian development of
learning technologies would be useful. Various
possihilities are listed under Option 15 in table 2-5.
(See aso the discussion of adult literacy under
Option 7, and an employer institute for work-based
learning under Option 12.) These include:

- establishing a national learning and technology
institute (an approach proposed in S. 2114
introduced in the 101st Congress);

- earmarking a portion of Federal agency educa-
tion and training budgets to research and
development. Earmarking 1 percent of program
budgets would result in a substantial supple-
mental increase in research now conducted
primarily through separately funded research
programs. Of course, funding levels in the
existing research programs would need to be
maintained for this to do much good.

- directing the Education Department, through
the Office of Educational Research and Imp-
rovement, to give more attention to workplace
and adult learning issues in its research agenda.
(Two of OERI’'s 18 educationa research and
development centers focus primarily on
workforce issues.) This should not come at the
expense of other education research, which has
generally been funded at alow level.

- giving the National Science Foundation (NSF)
a role in research on work organization and
training. For example, if Congress were to
upgrade the status of manufacturing sciences at

48Blaschke et al., op. cit., footnote 43, p. 59.
49Power On, op. cit., footnote 45, p. 157.
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NSF from the Divisional to the Directorate
level, it could specify that part of the mission
would include research on shopfloor training
and work organization.”

A specia need, given the aging of the workforce,
is for more research on the older worker. If Congress
were to earmark research funds for adult learning,
research on the older worker could be one important
component. Alternatively, Congress could increase
funding (now minimal) for older worker research in
the budgets of the Department of Labor or the Health
and Human Services Department’s Administration
on Aging.”

Option 16: Improve the Information Base on
Work-Based Training (Table 2-5)

As s discussed in chapter 5, data on private sector
training (including the amount of money firms spend
on training and the nature and quality of training) is
limited. Most national estimates about training in
firms is based on proxy data—some 10 or more years
old-or very limited empirical information that has
been extended to the economy as a whole. While
there are many uncertainties, information deficien-
cies are not so great as to preclude rational debate
about policy now. Whether or not Congress expands
the Federal role, better information would help
inform future choices made by decisionmakers in the
public and private sectors.

The need for better information is clear. There-
fore, Congress might choose to direct Federal
statistical agencies—such as the Bureau of Labor
Statistics, the National Center for Education Statis-
tics, and the Bureau of the Census—to prepare and
regularly update surveys of industry training or adult
education and earmark funds specificaly for this
purpose. Since many firms do not track their training
expenses carefully, there would more than likely
need to be an initial effort to develop an appropriate
survey instrument. (This need would exist even if
firms reported training data to the government as

part of anational training levy, discussed in Option
4)

There also is a growing need for regular collection
of data about adoption of new technology by firms
and about changes related to work organization and
human resource practices. The Census Bureau,
which undertook an initial survey of manufacturing
technology in 1988, would be a logical organization
to develop this information. A relatively modest
amount of money—say $750,000 per year-would
give the Census Bureau the resources needed to
undertake periodic surveys on new technology
adoption by firms and special studies on training,
work organization, and other human resource prac-
tices in fins.

From time to time, the government also collects
information from individuals about their training.
However, this information quickly becomes dated.
The Survey of Adult Education, issued by the
Education Department’s National Center for Educa-
tion Statistics, contains information about the por-
tion of adults who received company-provided
education. The last survey, however, was conducted
in 1984. Similarly, the last detailed survey of how
workers get their training, conducted by the Bureau
of Labor Statistics in conjunction with the Census
Bureau, was undertaken in 1983.%

The shortcomings in the available data about
industry training are just one of many areas that
complicate public and private sector decisionmak-
ing on human resource policies. Several recent
studies have pointed out the attrition in Federal
statistical series during the 1980s. Without increases
in funding, it will be extremely difficult for the
Federa statistical agencies to develop new informa-
tion series without cutting into existing programs.
As an example, the Bureau of Labor Statistics, which
has suffered significant budget cuts since the late
1970s, has eliminated many of its data collection
programs and now devotes much effort to maintain-
ing the integrity of existing data series.” Similarly,

30For further discussion, see U.S. Congress, Office of Technology Assessment, ‘*U.S. Manufacturing: Problems and Opportunities in Defense and

Commercial Industries,” staff paper, May 1990.

S1For a more detailed discussion of the range of issues and options for older worker research, see Frances R. Rothstein and Donna J. Ratte, Training
and Older Workers: Implications for U.S. Competitiveness, report prepared for the Office of Technology Assessment under contract N3-1630, March

1990.

S2Results were reported in Max Carey and Alan Eck, How Workers Get Their Training, U.S. Department of Labor Bureau of Labor StatisticsBulletin
2226, 1985. Earlier BLS surveyswere conducted in 1977 for metalworkersand in 1964 on occupation training.

53As discussed by the Commission on Workforce Quality and Labor Market Efficiency. The Commis gion noted that BLS curtailed 19 data series in
1982 alone. See Investing in People: A Strategy To Address America’'s Workforce Crisis, op. cit., footnote 7.
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the Education Department’s National Center for
Education Statistics has had a hard time maintaining
some of its data series, including longitudinal
studies.

The need to periodically reexamine workforce
statistics-to establish new priorities where needed—
would remain even if the Federal statistical agencies
had not lost ground. While the Bureau of Labor
Statistics and the Census Bureau do reexamine their
priorities, the last major external review of
workforce statistics-conducted by a congression-
ally mandated commission with members appointed
jointly by Congress and the President-was com-
pleted over a decade ago.”

In another report, OTA examined Federal statisti-
cal series and possible measures for improving data
on a governmentwide basis, and found a pressing
need for an organization to reexamine Federal
statistical priorities.”While the Office of Manage-
ment and Budget has formal responsibility for

statistical policy, its implementation effort has been
flawed. Not much effort is made at present to
evaluate whether current statistical efforts really
meet contemporary needs. If Congress elects to
redirect Federal statistical policy, it might empha-
size the need for Federal agencies to expand their
perspective to encompass previously underreported
areas, like work-based training. Congress also might
wish to direct the Administration to appoint an
external review group on workforce statistics as part
of its effortsto review Federal statistical policy.

The options discussed in this chapter are only a
small fraction of the possible actions available if
Congress wishes to provide broader support for
work-based training. The issue of work-based train-
ing itself is only one part of the broader spectrum of
human resource development issues now facing the
Nation. Nonetheless, the issue is an important
one-one that cannot be safely ignored.

54For a review of changes in data needs since this group—the National Commission on Employment and Unemployment Statistics—completed its
work, see Sar A. Levitan and Frank Gallo, Workforce Statistics: Do We Know What We Think We Know-and What Should We Know?, U.S. Congress

Joint Economic Committee, Dec. 26, 1989. Levitan chaired the Commission.

55U.S. Congress, Office of Technology Assessment, Statistical Needs for AChanging us Economy, background paper, OTA-BP-E-58 (Washington,

DC: U.S. Government Printing Office, September 1989).
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Chapter 3
Human Resour ces for Competitiveness

SUMMARY - Displaced workers typicaly find themselves

Lo o ) ) unemployed through circumstances outside
Principal findings of this chapter include the their control, while training opportunities of
following: any kind drop sharply during recessions
1. Quite independently of skills required for (because employers seek to cut costs). This

dealing with new technology, turnover and
new business formation create a continuous
need for training—a need some American
companies meet much better than others. Some
of this training entails little more than introduc-
ing new employees to the workplace. Some
seeks to build commitment to corporate goals.
Other training programs include extensive in-
struction in task-specific technical skills-e. g.,
operating a nuclear powerplant.

. Small firms-those with 100 employees or
less-create many of the new job opportunities
in the U.S. economy. Such firms face special
training problems. Many lack experience with
training, and the resources to afford it. Typi-
cally experiencing higher than average rates of
turnover, small companies are reluctant to
invest in their employees. Policies that sup-
port the training needs of smaller firms have
a specia claim, particularly because these
establishments provide so many entry-level
jobs for younger workers.

. Four classes of workers likewise have a special
claim on training: young, entry-level employ-
ees; older Americans; displaced workers; and
minorities.

- Because younger workers change jobs so
frequently, many employers give them only
the minimum training necessary. Given the
importance of early training<. g., in formi-
ng attitudes toward work and motivating
continuing learning-there is a clear public
interest, independent of the interests of
employers, in supporting training for younger
workers.

- With the labor force steadily aging, there
is an equally clear public interest in
training for older Americans. In the past,
companies have been reluctant to invest in
training for older blue- and grey-collar em-
ployees. With fewer entry-level workers, this
will have to change.

_135-

conjunction of layoffs and declinesin train-
ing points to a need for public policies that
pay consistent attention to the training
needs of displaced workers and that kick
in added support during business down-
turns.

- In the past, access to the best training (e.g.,
apprenticeships) was largely limited to white
males. With new workforce entrants more
likely to be minorities and immigrants—
many of whom have relatively poor basic
skills (e.g., reading, arithmetic)-new train-
ing practices and programs suited to their
needs will be required. Training is particu-
larly important because, more so than in the
past, the right certificates, diplomas, and
degrees will be needed to start on an upward
career track.

4. The outcomes of international competition—
particularly the success that countries like West
Germany have had with relatively formalized
systems—suggest that the United States will
need a much stronger commitment to training
in the future. Indeed, the U.S. training system
seems remarkably underdeveloped compared
with our leading competitors. Most American
companies look frost at the costs of training, and
at the time workers spend away from the job.
To them, shorter training programs are better
training programs. In both Germany and Japan,
in contrast, training is viewed as an investment.
The German and Japanese systems are very
different, but both are more extensive and more
effective than that of the United States.

For many decades, the United States drew
strength from a remarkable pool of skills, one fed by
immigration and by long standing commitment to
universal education. Immigration still contributes,
particularly in engineering and science, but today
other countries can boast of superior primary and
secondary education. And if the U.S. economy is the
most dynamic the world has ever seen, the Nation's
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training system is not. Companies have been reluc-
tant to invest in training. Other institutions have
failed to keep up with emerging needs. As a result,
the United States is operating with a glaring weak-
ness in international economic competition. That
half of the labor force that is below average in
education, training, and skills is poorly prepared
compared to their counterparts in a number of the
Nation’s principal economic competitors.

Nearly half of all Americans now take some
college courses. The education and training system
serves these people relatively well, especially those
who complete college and goon to white-collar jobs
in the professions or in management. The system
does a poor job of meeting the needs of people who
do not pursue higher education, who may not even
graduate from high school. Countries as different as
Germany, Japan, and South Korea work much hard-
er to educate and train, not only the upper half of
their labor forces, but the lower half.

For the United States, the message conveyed by a
multitude of surveys-of educational credentials
(high school graduation rates, table 1-3 in ch. 1),
achievement (basic skills, ch. 6), workplace capabil-
ities (ch. 4)----is simple and direct: the training
system and the schools—more properly, society as
awhole-do a poor job of serving the economically
disadvantaged, particularly blacks and other minorit-
ies. In the years ahead, the drive to raise productiv-
ity and improve the competitiveness of U.S. industry
could help transform the ongoing debate over social
equity into one over economic growth. For the first
time since World War |1, the needs of the workplace
and those of the disadvantaged could merge. This
will not happen by itself. It will take commitment to
better preparation for work—by individuals, by
schools, by employers, by government.

Lack of skills not only hurts the people in the
bottom half as individuals, it hurts the economy.
These people will lose the most if U.S. industries
continue to decline competitively: they will be laid
off first, or find the pressure of international
competition forcing their earnings downward. Many
have aready found ladders of upward mobility
pulled down, as the invisible logic of computer-

based systems makes abstract thinking more impor-
tant than manual skills, and companies rely on
educational credentials to find trainable workers.

In the end, the Nation’s economy must support
everyone at some level. This simple fact creates the
fundamental justification for public investments in
training. The lagging quality of the U.S. labor force
slows economic growth and drags down the standard
of living for everyone-not just those who suffer as
individuals from poor education and training. By the
same token, abetter qualified labor force will benefit
society as a whole.

THE SKILL POOL

Companies hire from local, regional, and national
|abor markets, and draw on internal labor markets
when they promote current employees or move them
laterally into new jobs. A company’s choices reflect
the pool of people and skills available to it externally
and internally, relative to its needs. Those needs
depend on its place in the economy. Service
industries employ a mix of people differing from that
in manufacturing; the knowledge-based services
(including education, finance, and business serv-
ices) draw on quite different sets of skills than the
traditional or tertiary services (e.g., retailing, trans-
portation).' As summarized in app. 3A, at the end of
this chapter, U.S. employment has been growing
rapidly in knowledge-based services (and in a few
knowledge-intensive manufacturing sectors). But
because high-technology industries remain small
compared to the overal economy, job creation
concentrates in sectors such as retailing and occupa-
tions such as clerk and custodian.

The skills available in the labor market drive
economic growth and competitiveness. The United
States has always revered its inventors and entrepre-
neurs, Edison and Carnegie in the past, Steven Jobs
and Mrs. Fields today. Nor is it only the storybook
figures that matter. Nearly any enterprise will need
a substantial range of skills to survive and prosper:
“‘unskilled’ blue-collar workers;, middle-level grey -
collar employees (e.g., technicians); white-collar
salespeople and bookkeepers; supervisors, adminis-
trators, and managers.

1U.S. Congress, Office of Technology Assessment, International Competition in Services, OTA-ITE-328 (Washington, DC: U.S. Government

Printing Office, July 1987), ch. 7 and 8. See especially pp. 228-230 for the distinctions between knowledge-based and tertiary services, as well as
traditional and knowledge-intensive manufacturing. Also seetable 3A-2, in the appendix to this chapter.
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People’s skills expand and develop over time, as
they attend school, enter the labor market, gain
experience, move from company to company. Some
of the practical skills essential in the workplace
come largely from everyday experience. People
learn one set of problem-solving, social, and com-
munications skills in school, quite a different set at
home, on the playground, learning to cook and to
ride a bicycle. Both sets are important.

Simple tests exist for measuring simple skills:
manual dexterity; visual acuity. Basic skills can be
surprisingly difficult to measure. Such skills remain
important, but competitive manufacturing and serv-
ice firms in a high-wage economy also require
higher order skills-judgment, reasoning, interper-
sonal communication. These are still more difficult
to measure, to teach or train for.?

Table 3-1 classifies skills from lower order
(manual) to higher (cognitive, social), and from the
academic skills associated with schooling to the
practical skills learned in daily life (of which school
is part). The three broad classes in the left hand
column build on one another in the sense that people
normally employ mental/cognitive skills in the
course of activities that also call for manual skill.
And by definition, social and communications skills
have mental/cognitive dimensions. Because higher
order skills are harder to measure with tests,
employers today rely more heavily than they once
did on interviews, even when hiring unskilled or
semiskilled workers. As the examples in the table
suggest, many everyday or practical skills can be just
as important in the workplace as academic skills
learned in school or technical skills learned in
specialized training programs.

As more American companies in both manufac-
turing and the services adopt production systems
that call for people to work in groups, social skills
and communication become more important. (Ch. 4

explores patterns of work organization in some
detail, while box 7-F inch. 7 discusses technologies
for automated training in interpersonal skills.) Work
groups, moreover, are typically expected to help
solve problems involving not only routine but
unexpected events (e.g., equipment breakdowns).

Because measures of skill, and testing procedures
for skills, remain primitive, employers frequently
use educational credentials as surrogates (even
though education often fails to predict on-the-job
performance). This trend has begun to widen the
split in the U.S. labor market between a lower tier of
poorly paid unskilled and semiskilled jobs, many in
the services, and an upper tier, or superstructure, of
well-paid jobs, many of them professional and
managerial.’To the extent that employers rely on
educational credentials as a screening device, pas-
sage from the lower tier to the upper grows more
difficult. Although the upper tier is growing rapidly,
many people lacking a saleable combination of
educational credentials, motivation, and training and
experience (a moving target as the economy changes)
will never get a chance to compete for these jobs, or
to show their ability to take on more challenging
work. Fewer ladders will extend from the lower tier
to the upper—a trend aready quite evident in sectors
ranging from textiles to retailing. Compared with
earlier decades, the middle levels will be sparser.
Reorganized manufacturing firms, for example,
frequently cut back or eliminate jobs for first-line
supervisors (ch. 4)-jobs once filled largely by
promoting production workers. As illustrated by
examples from the textile industry, later in this
chapter, grey-collar technical jobs increasingly re-
quire education or training credentials secured
outside the workplace; on-the-job experience might
suffice for learning to repair wholly mechanical
machines, but not those that incorporate digital
electronics.

2Higher order skillsare poorly understood, and so tocteaching/training/learning. See, for example, Thinking andLearning Skills, Volume 1: Relating
Instruction to Research, Judith W. Segal, Susan F. Chipman, and Robert Glaser, eds. (Hillsdale, NJ: Erlbaum, 1985), especially Peter G. Poison and
Robin Jeffries, “ Instruction in General Problem-Solving Skills: An Analysis of Four Approaches,’ch. 12, pp. 417-455; Practical Intelligence: Nature
and Origins of Competence in the Everyday \World, Robert J. Steinberg and Richard K. Wagner, eds. (Cambridge, UK: Cambridge University Press,
1986); and Richard E.Nisbett, Geoffrey T. Fong, Darrin R. Lehman, and Patricia W. Cheng, “ T eachingReasoning,” Science, Oct. 30, 1987, pp. 625-631.

3For a mor e extensive discussion, see | nternational Competition in Services, op. cit., footnote 1, chapter 7. As a simple example of the shifts taking
place, note that early generations of computer systems deskilled many jobs in services like banking and insurance. Companies replaced clerical workers
and bookkeepers with data-entry clerks (fewer relative to the volume of work) plus a smallcoterie of supervisors, and the systems specialists who over saw
the mainframe computers of that era. With later generations of decentralized computer systems, much of the routine data entry work also disappeared.
Theremaining jobstend to require at least some problem-solving skill. Nonetheless, these remaining jobs have car efully delimitecboundaries, offer
limited opportunitiesfor upward mobility, and can be nearly asroutinely repetitive as yesterday’s keypunching.
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Table 3-I—Skill Dimensions and Examples

Skill type Academic Technical Everyday/practical

Manual ................. Penmanship Welding; short-order cooking Painting walls; changing a flat tire

Mental/cognitive . . ........ Writing an essay Inspecting welds; institutional menu plan-  Furnishing a room; driving in traffic
ning

Social/behavioral ......... Teaching composition Designing playground equipment; serv-  Giving a dinner party; managing a

ing meals in a restaurant

car pool

SOURCE: Office of Technology Assessment, 1990.

These shifts, already underway if slowly paced,
could have profound implications, not only for the
competitive ability of U.S. industry, but for socia
stability. More than likely, the mismatch between
job opportunities and labor force abilities will
continue to widen. Through lack of training and
channels for upward mobility, industry may be
cutting itself off from needed skills. Even when
unemployment stood at 9 or 10 percent, in the early
1980s, a million or more jobs remained unfilled
because employers could not find people with the
right skills. Meeting the needs of both individuals
and industry will require better training in task-
specific skills, as well as problem-solving capabili-
ties and social skills. Basic skills and education must
provide the foundation.

Labor Market Dynamics

The Demand for Training

Churning in the economy far exceeds net job
creation as adriving force for training. The number
of newly hired people entering a given industry (or
occupation) in a single year can easily exceed the net
total of jobs created in that industry over a full
decade. This is true even for rapidly growing
industries and occupations. Labor mobility makes
employers reluctant to provide training.

Of the nearly 20 million Americans that take a
new job each year (in a civilian labor force approach-
ing 125 million), no more than one-quarter can claim
previous experience in the same occupation (these
tending to be managers, professionals, or technical/
craft workers)."Some 15 percent of the labor force
may need training each year simply because of
mobility and churning. Many, unfortunately, do not
get it.

In good times and bad, mobility in the U.S.
economy remains high. When unemployment rates
fall, people move voluntarily-often to take jobs at
higher wages. When unemployment rises, people
hold onto their jobs but may lose them involuntarily
to layoffs. Young people switch jobs much more
frequently than older workers. Nearly 80 percent of
teenagers have been in their current job for less than
ayear, compared with just under 10 percent for those
aged 60-64. Workers under 30 account for about a
third of total employment, but 56 percent of those on
the job for less than a year. Lateral moves by older
workers, particularly men with blue-collar manufac-
turing experience, are likely to be a consequence of
layoffs rather than choice.

A good ded of the total need for training, then, as
opposed to ongoing workplace learning, arises
simply from churning. People move from job to job;
entrepreneurs start new companies; existing compa-
nies grow, promote people, move them horizontally.
These events occur with much greater frequency in
the United States than in Western Europe or Japan.
American companies must integrate new employ-
ees, many of them young workers with relatively
little experience, into their organizations on an
ongoing basis.

Even firms with shrinkingemployment levels-
because they have lost business, because they have
sold off divisions, or because of productivity im-
provements—may have to bring in new people to
stay ahead of attrition. Companies laying workers
off may need to reassign and retrain those remaining.
Births and deaths of firms also add to labor market
turbulence. New small firms face specia training
needs. most of them lack experience in providing
training and the resources to pay for it.

4James P. Markey and WilliamParks II, - Qccupational Change: Pursuing a Different Kind cWork,”* Monthly Labor Review, September 1989, pp.
3-12, which analyzes data collected in the January 1987 Current Population Survey-sour ce of the most recent information on U.S. labor mobility.
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Job Creation and Small Firms

Net growth in employment equals the sum of jobs
created by new firms, plus expansion by existing
firms, minus the jobs that disappear when establish-
ments close their doors or lay off workers. In recent
years, small enterprises-those with less than 100
employees—have accounted for a near-constant
35-36 percent of total U.S. employment.’Births and
deaths of these firms number in the hundreds of
thousands each year.

Over the 1976-86 period—the latest for which
such data are available-the United States generated
dlightly more than 22 million new jobs. This total
was the result of 45 million new jobs created by
startups, and 14 million jobs generated through
expansions, offset by 29 million jobs lost through
establishment ‘‘deaths’ and 8 million lost to con-
tractions. Table 3-2 shows that, over this entire
10-year period, firms with fewer than 100 employees
and those with more than 500 employees generated
roughly equal numbers of jobs. However, during the
recessionary period of 1980-82, very small firms—
those with fewer than 20 employees-created al-
most all the net new jobs. Big firms tend to cut back
on training during recessions, and small firms do
little formal training under any circumstances, so
that training opportunities drop sharply when busi-
ness slumps.

New small firms tend to grow by fits and starts,
often responding differently to changing economic
conditions than their larger, better established coun-
terparts. In a young computer software or biotech-
nology company, a rapid growth spurt may be
followed by employment decline, as the firm strug-
gles to develop its products, begin production, enter
the marketplace, and finally expand (at which point
it may begin generating many new jobs). Other
enterprises remain small by choice: many are started
by people who prefer to be their own boss, but have
no particular desire (or ability) to turn a small
business into a large one. Neighborhood retailers
and franchise outlets typify these enterprises, a much

Table 3-2—Employment Growth by Size of Firm

Percentage share by size of firm

Emgrlgvy\/lment (number of employees)
Period (millions) 1-19 20-99 100-499 500+
1976-86 22.3 26.2% 17470 13.6%  42.8%
1980-82 15 97.8 -5.9 35 45

SOURCE: Handbook of Small/Business Data (Washington, DC: U.S. Small
Business Administration, 1988), table 8-13, p. 259.

larger group than entrepreneurial startups, when

they disappear, it is more likely because of poor

management (or retirement, a lost lease, or some

such reason) than that they have over-reached.

High rates of births and deaths among small firms
contribute to a rate of labor market mobility in the
United States exceeding that in economies with a
less pronounced entrepreneurial dynamic. This form
of churning creates background noise that can make
it difficult for both companies and workers to detect
labor market signals. Businesses may downplay the
need for training if contractions and closures else-
where continually replenish their labor supply, while
workers lacking stable occupational prospects may
be reluctant to invest in training on their own.

In part simply because of their high labor turn-
over, small companies invest less in training than
large firms. Many workers leave small firms because
they can earn more by moving to a bigger enter-
prise.’But smaller establishments provide a major
port of entry to the labor force for young people (men
especially-women are more likely to take jobs with
large enterprises), who get general training as well as
job experience, then ‘cash in’ by moving to another
employer. This puts a double burden on small
companies, in addition to their typical lack of
resources and training experience. First, small enter-
prises rarely have enough workers in need of training
at any one time to justify an organized effort.
Second, those workers who do get training will,
everything else the same, be more likely to leave a
job with a small firm. As a result, smal firms

SHandbook of Small Business Data (Washington, DC: U.S. Small Business Administration, 1988), table 6-6, p. 143. The job creation data in the pext
paragraph come from table 6-12, p. 257. The Small Business Administration maintains the only U.S. database linking job creation with fro-level

business activities.

6D, id Drury, William Dickens, and Christopher Martin, .| .1y Turnover and Worker Mobility in Small and L arge Firms: Evidence from the
SIPP, report prepared forU.S. Small Business Administration by Berkeley Pl arming Associates, Berkeley, CA, December 1988. Data from the Survey
of Income and Program Participation (SIPP) show that turnover rates for 1984-85 were higher in companies with fewer than 100 employees, after
adjustmentsfor differencesin industryoccupation, wages, and hoursworked, and that employees who leave a smalfirm for alarger one earn higher

wages on the average.
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provide less formal training than larger companies.’
It seems fair to conclude that it is often not in their
interests to do more.

Workforce Demographic’®

Demographic changes will compound the grow-
ing needs for training created by international
competition and new technology. At a time when
labor force projections show growth rates of about 1
percent annually, the economy is expected to
continue growing at two or three times that rate.
Labor shortages may arise in some regions and some
sectors. Average ages will increase, with the graying
of the labor force combining with an increasing
fraction of minorities to create a new set of training
needs.

Shifts in Composition

Over time, as the labor force expands, its compo-
sition shifts (see app. 3-A, table 3A-l). Young
people leave school and seek jobs, immigrants enter
the labor market, older workers retire. With the baby
boom bulge past, overall labor force growth has
slowed. During the late 1970s, the civilian labor
force grew by amost 3 million people each year; by
the late 1980s, the increase had fallen to 2 million per

9

year.

In other ways as well, the U.S. labor market has
changed quite dramatically over the past decade.
Unemployment has been cut almost in haf, to 5-plus

percent compared with nearly 10 percent in 1982 and
1983. At the same time, labor force participation has
reached a new high. Until the middle 1970s,
participation had remained relatively stable at 58-60
percent. Today, two-thirds of Americans aged 16
and over hold ajob or are actively seeking work. The
big change: more women in the workplace. Nearly
twice as many women held jobsin 1989 asin 1969
(53 million compared with 29 million)."”

During the 1990s, women will account for nearly
two-thirds of U.S. employment growth. Younger
women now join the workforce at rates approaching
those for their male counterparts.”Historically,
black women have been more likely to work than
white women, except in the youngest age groups.
This difference in participation rates will probably
shrink somewhat, as more white women work.
Although more women have been finding jobs in
traditionally male occupations-e. g., the profes-
sions—women’s wages relative to those of men
have improved only slightly over the last two
decades. Still, with the rise in employment opportu-
nities for women, the past becomes a poor guide to
the future. For example, considerable uncertainty
attaches to future labor force participation rates of
older female workers, which BLS predicts will rise
for those aged 50 to 64, but decline for those over 65.

Many women work part-time or take temporary
positions, sometimes (like men) because thisis the
only work they can find.” From the middle 1960s to

7Sheldon Haber, Joseph Cordes, and James Barth, ‘Eyployment and Training Opportunitiesin Small and Large Firms,” report prepared for the U.S.
Small Business Administration by Sirnon & CO., Potomac, MD, June 1988. This report also draws on SIPP data, which show, for 1984, that only 5.4
percent of workersin companies with fewer than 100 employees had ever participated in a formal training program with that employer. The percentage
of workersreporting such training was twice as high (10.4 percent) for those with jobsin firms having more than 100 employees. About 15 per cent of
each group had received training outside of their present firm, suggesting that workers with previous training are hired in roughly equal proportions by
small and large firms, but that those in lar gefirms ar e twice aslikely to receive job-specific, in-house training.

8Much of the analysisin this section is based on Willie Pearson, Jr., * Demography of the Workforce,”” Working Paper #1, Office of Technology
Assessment, Mar. 22, 1989. Unless otherwise noted, data and pr oj ections come from the moder ate growth scenario of the Bureau of Labor Statistics
(BLS), as summarized in the November 1989 Monthly Labor Review. This scenario assumes a 2.3 percent (real) annual increase in gross national product,
1.2 percent annual increase in the labor force, and 5.5 percent unemployment.
Following BLS practice, all Hispanics are treated as a single group in the discussion and tables in this chapter. Nearly 95 percent of people of Hispanic
origin are classed aswhite, but in the text and tablesthat follow, *white’ refers to non-Hispanic whites only.

9Employment and Earnings, vol. 37, January 1990, table 1, p. 160.

10Fmployment and Earnings, vol. 37, January 1990, table 2, p. 161.

Although BLS expects participation rates to edge upwards towards the 70 percent mark, a relatively low level of population growth means that labor
force growth could be no more than one percent annually during the early 1990s. And depending in part on future rates of immigration, the labor force
growth rate could drop to zero by 2020. See U.S. Congress, Office of Technology Assessment, Technology and the American Economic Transition:
Choices for the Future, OTA-TET-283 (Washington, DC: U.S. Government Printing Office, May 1988), pp. 474-475.

1iBetween 1975 and 1986, labor for ce participation rates for mothers of children less than a year old doubled, from 26 per cent to 50 percent; more
than half of all married women with children aged one and up now work, most of them full time. Today, mothers with children under age six represent
the fastest growing segment of the labor force. See“ Needed: Human Capital,” Business Week, Special Report, Sept. 19, 1988, pp. 100-141; William
B. Johnston and Arnold W. Packer Workforce 2000: Work and Workers for the 21st Century (Indianapolis, IN: Hudson Institute, 1987), p. 95. Fifty-two
percent of mothers hold full-timejobs, but only 13 percent want to.

120p temporary and part-time employment, See International Competition in Services, op. cit., footnote 1, PP- 243-250.
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the middle 1980s, the fraction of the workforce with
part-time jobs increased from about 15 percent to
more than 20 percent. The increase in contingent
employment—part-time, temporary, and contract
work, plus self-employment-reflects, on the one
hand, the choices of people seeking time to be with
their families and the freedom to pick and chose
what they wish to do. But it also reflects the drive for
flexibility in business and industry. As noted in the
next chapter, by moving from a large core workforce
to a smaller group of more-or-less permanent
employees, coupled with temporary and contract
workers brought in as needed, businesses can adjust
more easily to shifting competitive circumstances.
They can aso save on their wage hills. part-time and
temporary employees rarely receive the fringe bene-
fits that go to permanent staff.

The people who will hold jobs in the first decade
of the next century have already been born; most of
them are working now. Many of the new workers
will be black, Hispanic, or members of some other
minority group. Nonetheless, three-quarters of the
U.S. labor force will be (non-Hispanic) white.
Because of the size of the workforce, it takes many
years for its composition to change much. Even so,
as table 1-2 in chapter 1 showed, by 2000, women
will make up nearly half the labor force, and
minorities one-quarter. There will be far fewer
young people, and swelling numbers of middle-aged
and older workers.

By the end of the century, those in the baby boom
generation will be entering their 40s and 50s. As this
group passes into and through their middle years, the
median age of the workforce will move upward from
36 currently to 39-plus by 2000.“Those aged 45-64
will reach a peak expected to be about 28 percent of
the workforce in 2010, after the last of the baby
boomers pass into this age range.” As these people
move on into the over-65 category, it will expand
rapidly-horn 13 percent of the population in 2010

(only slightly above the current level), to more than
20 percent in 2030.

While labor force participation rates have been
declining for men over 50, the training system will
plainly have to adapt to a steadily aging population
during the frost several decades of the next century.
Employers have traditionally been reluctant to
invest in training for older workers. On the other
hand, older workers tend to be much less mobile,
which should help dampen employers fears of
training people only to see them move on to other
jobs.

Minorities

New labor force entrants will come increasingly
from minority groups simply because of population
trends: blacks, Hispanics, and recent immigrants
represent growing fractions of the overall U.S.
population. Other factors are secondary, although
not insignificant. For instance, falling labor force
participation rates among black men mean that black
women and Hispanic men could outnumber them in
the workforce by the end of the century.”Already,
labor shortages in some suburbs stand alongside

high levels of central-city unemployment, predomi-
nately among minorities.

Minorities (like women) will be most heavily
concentrated among younger workersin entry-level
jobs—in principle, prime candidates for training. In
1988, blacks and Hispanics made up 23.6 percent of
the labor force aged 16-24, a share expected to
approach 30 percent by 2000.

With exceptions including a number of Asian
groups, minorities enter the labor force with less
schooling than average, and often with educational
attainments below average for their grade level.
Many more students drop out of high school in cities
and States with heavy concentrations of minorities:
nationwide, about 85 percent of young people

13The median age was even higher in the early 1960s, peaking at 40,5 years-a consequence of low birth rates during the depression of the 1930s.
Howard N. Fullerton, Jr., “New Labor Force Projections, Spanning 1988 to 2000,” Monthly Labor Review, November 1989, table 6, p. 10.

Wprojections of the Population of th.United States, by Age, Sex, and R.. 1988 to 2080, current PopulationReports, Series P-25, No. 1018
(Washington, DC: Department of Commer ce, Bureau of the Census, 1989), table 4, Middle Series.

15Projections for Hispanics are sensitive to assumptions concer ning future levels of immigration, both legal and illegal. Immigrants as a whole
represent an extraordinarily diver se group, one that includes scientists and engineersborn in India and China, and physicians and nurses from the
Phillipines, as well as both skilled and unskilled workers fronLatin America. (Rates of business owner ship are much higher for Asiansthan for other
minority groups-55 per 1,000 in thepopulation, ver sus 13 per 1,000 for blacksand 17 per 1000 for Hispanics. Wendy M anning and William O'Hare,
“The Best Metros for Asian-American Businesses, American Demographics, August 1988, pp. 35-37, 59.)
On immigrantsin the U.S. labor force more generally, see I nternational Competition in Services, op. cit., footnote 1, pp. 250-252. Also The Effects
of Immigration On the U.S. Economy and Labor Market, Immigration Policy and Resear ch Report 1(Washington, DC: Department of Labor, Bureau

of International Labor Affairs, 1989).
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graduate from high school, but the ratein Louisiana
is barely 50 percent.” A growing mismatch between
the skills of this part of the labor force and the jobs
available in the U.S. economy will place far greater
demands on the training system (and the schools). A
glance at the unemployment rates in figure 3-1
suggests the difficulties faced in assimilating younger
blacks, in particular, into the workforce. Thisis the
gtiffest test the Nation's education and training
system will face in the years ahead-a test that it
shows little sign of being prepared to meet.

Employers rely heavily on educational back-
ground in deciding who to hire, particularly when it
comes to young people with little or no job history.
On average, more years of schooling mean higher
earnings. People with more education are more
likely to participate in the labor force, lesslikely to
experience bouts of unemployment.” It is no
surprise, then, that blacks and Hispanics earn less
than other workers, and find jobs that tend to be
concentrated in occupations expected to grow at
below-average rates (App. 3A) or to decline. Demo-
graphic patterns are largely fixed. If they will not
change, the education and training system will have
to.

What kinds of occupations have minority workers
traditionally found? Blacks comprise 10 percent of
the workforce. Table 3-3 lists the occupations in
which blacks held 15 percent or more of all jobsin
1988. They tend to be low in pay and in skill
requirements. Employment in the health services
will expand rapidly in the years ahead, but as noted
in app. 3A (table 3A-4) the fastest growing occupa-
tions will require credentials. Meanwhile, opportu-
nities for operators, fabricators, and laborers will
remain static, and household workers will decline in
number.

Demographic shifts are reinforcing the trend
toward atwo-tier structurein the U.S. labor market.
With minorities comprising a growing fraction of

Figure 3-l—Unemployment Rates, 1988°
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“Adding discouraged workers who have given up seeking jobs would raise
these percentages somewhat; the U.S. Government defines the unem-
ployed as including those seeking work and unable to find it, but not people
who have stopped looking for jobs. The latter are also excluded from labor
force totals. In 1988,94.5 percent of white men aged 25-54 were counted
as laborforce participants, compared with 88.7 percent of black men in the
same age group.

SOURCE: Ronald E. Kutscher, “Projections Summary and Emerging

Issues,” Monthly Labor Review, November 1989, table 5, p. 72.

Table 3-3—Occupations With Heavy Minority
Representation®

Percentage of jobs held by

Blacks Hispanics
Health services ............... 28% 6%
Custodial . . .................. 23 15
Household workers . . .......... 23 17
Mail clerks and messengers . . .. 22 9
Operators, fabricators,
and laborers ............... 15 11

Occupations in which blacks held 15 percent or more of all jobs in 1988.
Blacks made up 10 percent of the workforce in 1988, Hispanics 7
percent.

SOURCE: George Silvestri and John Lukasiewicz, “Projections of Occupa-
tional Employment, 1988-2000,” Month/y Labor Review, No-
vember 1989, table 11, p. 84.

16Robert B. Reich, Education and the N@ Economy (Washington, DC: National Education Association 1988), p.19. Americans living in theSouth,
regardless of race oretbnic background, report less education than those living in other parts of the country; more than 35 percent of all adult Souther ner
lack ahigh school diploma. Employment and Training Reporter, Dec. 7, 1988, pp. 344-345. Black Southerners get less education than white Southerners,

and rural residents less than city dwellers.

For the country asawhole, 57 percent ofblacks and about half ofHispanics (but only one-quarter of whites) livein central citieswith generally poor
schools and poor job prospects. Four in ten blacksreside in one of 11 cities, of which only two, greater Los Angeles and Atlanta, have experienced
relatively high rates of economic growth in recent years. Workforce 2000:Work and Workers for the 21st Century, op. cit., footnote 11, p. 91.

17In1988, 88 percent of all college graduates aged 25-64 were in the labor force, but only61 percent of people aged 25-64 who had not completed
high school. The jobless rate for college graduates aged 25-64 was only 1.7 percent, compared with 9.4 percent for high school dropouts. Yet 3.3 percent
of black college graduates were unemployed, more than twice the level for whites. **Educational Level of U.S. Labor Force Continuesto Rise,” News,

Department of Labor, Bureau of Labor Statistics, Aug. 29, 1988.
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new entrants to the labor force, and with labor
shortages in fast-growing occupations and regions,
some companies in some parts of the country will be
forced to reexamine their hiring and training prac-
tices, finding an accommodation between two very
different extremes:

e bidding up the wages of well-educated younger
workers, most of whom will be white, and/or
providing more training and retraining for older
workers; or

e adopting more aggressive training programs for
assimilating young minority workers into their
organizations.

Companies, of course, may not pose the question
this way, and most will chose some combination of
these two alternatives.” Furthermore, the context
for their decisions is broader. It includes such
aternatives as automation to reduce labor require-
ments (in service industries as well as manufactur-
ing), moving to parts of the country where labor is
less expensive and/or better educated, and moving to
foreign countries in search of cheap labor. Visible
success over the next few years in the education and
training of young minority workers could substan-
tially influence future decisions by companies—
decisions that are likely to have impacts on Ameri-
can society going far beyond employment and
competitiveness.

TRAINING AND
COMPETITIVENESS

The international competitiveness of U.S. goods
and services depends on the value for money offered
by American firms compared with foreign products—
as judged in the marketplace. Customers vote with
their dollars and deutsche marks. When Americans
buy cars produced by Honda or Hyundai, their
purchases register in the ledger of competitiveness.
Much the same is true when Citibank underwrites a
bond issue for a West German corporation.

Products that do not trade internationally also
count in the ledger of competitiveness, although not
so directly. First, American companies that export,
or that compete with imports, buy goods and
services from other domestic fins. The prices
charged and quality provided affect competitive
outcomes downstream. For example, about 15,000
American firms sell parts and components to motor
vehicle manufacturers. Thousands of other compa-
nies sell to this group of direct suppliers. A few of the
suppliers are relatively large; they may produce and
sell tires or electronic components or structura
plastics overseas as well as at home. But most are
smaller firms that make sheet-metal stampings,
fabricate equipment and tooling to order, or provide
contract services ranging from engineering to plant
security.

There is a second reason why the productivity and
efficiency of smaller firms matters, along with
services that do not trade internationally. The more
productive each U.S. industry is, the higher will be
average U.S. living standards. All else the same,
more productive industries can pay higher wages,
produce goods and services at lower costs, and sell
them at lower prices. Greater efficiency in fast-food
restaurants means American consumers get more for
their money.

Competing in the New I nternational Economy

If national welfare depends on productivity,
efficiency, and competitiveness aggregated through-
out the economy, these depend, among other things,
on the education and training of the workforce.”
Better educated workers have learned to learn: that
is a major reason why employers rely on educational
credentials for screening. Even if the subject matter
is irrelevant to the task at hand, more years of
schooling generally translate into more trainable-
and retrainable-employees.

Education seems especially important (e.g., asan
indicator of receptiveness to training) when
workplace technologies are changing rapidly .20 When

18For the results of asurvey conducted during early 1990 on employer expectations of skill needs and availability,see *“Workforce 2000—C ompeting
in a Seller’sMarket: s Corporate American Prepared? A SurveyReport on Cor por ate Responses to Demographic and Labor For ce Trends, Towers
Perrin and Hudson Institute, July 1990. The survey suggests that few companies have, ayet, begun to implement humarr esour ces strategies keyed to

changing labor market demogr aphics.

19Edward Denison, jn his seminal study Why Growth Rates Differ (Washington, DC: Brookings, 1967), found that relative levels of education
accounted for asignificant share of differencesin productivity growth rates amongnations.
2Ann [J. Bartel and Frank R. Lichtenberg, “The Comparative Advantage of Educated Workersin Implementing New Technology, Review of

Economics and Statistics, Vol. LXIX, February 1989, pp. 1-11; Hong W. Tan, “ Private Sector Training in the United States: Who Gets |t and Why,”
National Assessment of Vocational Education discussion paper, February 1989.
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Photo credit: Diamond-Star Motors Corp.

Robots on automobile assembly line install tail lamps.

the technology is fluid, as it is today in computer-
intensive industries, company-provided training takes
on greater significance because needed skills are less
likely to be taught in the schools (see ch. 5).

Larger, more competitive firms can often pay
above-average wages to attract the talent they seek.
Even so, the pressures of international competition
have forced many such U.S. firms to reexamine their
hiring practices and redesign their workplaces. New
hiring criteria go hand in hand with production
systems intended not only to reduce costs, but to
improve product quality and organizational flexibil-
ity. Chapter 4 discusses the new practices, which
have begun to ripple through the economy as they
diffuse from innovating companies.

In the years ahead, employee skills will be
particularly important for building organizations
with the ability to respond quickly to new market
opportunities. Restructuring and work reorganiza-
tion place new demands on employees. Two decades
ago, lack of literacy was no great handicap in a
textile mill; in many mills today, operators of
high-speed looms must be able to read and write
(box 3-A). Inthisindustry, asin others, lower costs

and greater flexibility come both from technology
and from a workforce that is asked to know more and
do more,

Reorganizing Production:
Costs, Quality, Flexibility

In industry after industry over the last two
decades, familiar U.S. brand names have lost market
share to aggressive competitors from abroad. Even
in industries like textiles, market segments that once
seemed safe attracted new competitors. The reasons
are many. American firms had become rather
relaxed, not only about manufacturing quality, but
about the quality of their product designs. Manage-
ments underinvested in plant and equipment, some-
times failed even to maintain existing facilities.

In the future, American firms will have to do
better on three dimensions of manufacturing: costs,
qudity, and flexibility. Costs are central: everything
€lse the same, American products cost too much to
design, develop, and build. But everything else has
not been the same. American goods have also fallen
behind in quality-first in quality of manufacture
(conformance to design spectifications), more re-
cently in quality of design (functional attributes and
performance). Finaly, many U.S. firms lag behind
their competitors in introducing more flexible pro-
duction systems permitting smaller lots to be pro-
duced without cost penalties.

costs

Xerox’'s experience is typical of many American
companies that have found themselves falling be-
hind their rivals. In the late 1970s, Xerox was in
danger of being pushed out of al except the top end
of the copier market. In extensive comparisons of its
copiers with those produced by Minolta, Sharp, and
others, Xerox found its manufacturing costs to be as
much as 50 percent higher, and its defect rates 10 to
30 times greater.” Given this, even a near-generic

brand name could do the company little good.

Xerox concluded that about half its cost disadvan-
tages lay in product design and half in the production
process. While the company has now managed to cut
costs very substantially, it cannot relax: to keep up
with the competition, the firm expects to reduce
costs a further 50 percent by the mid- 1990s. Training

21H, Barry Bebb, “‘Quality Design Engineering: The Missing Link in U.S. Competitiveness, " paper presented at the NSF Engineering Design
Resear ch Conference, University of Massachusetts, Amherst, June 11-14, 1989. Also see “ Pushing To Improve Quality, ” Reseurch-Technology

Management, M ay-June 1990, pp. 19-22.
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has played a substantial role in bringing costs
down-e.g., through reducing defects, scrap, and
rework.

Quality

American companies in industries ranging from
autos to semiconductors have fallen behind in
quality. Chasing moving targets, some have closed
the gap part way, but few have managed to pull even.
Manufacturers have always known that they give
quality short shrift at their peril. Still, over the past
two _decades, customers have become more dem%r}?-
ing..”At the same time, Japanese firms have made
quality a major corporate objective and marketing
tool.

Xerox has given each of its production employees
28 hours or more of quality-related training-a total
of 4 million man-hours. Three-quarters of the fro's
workforce participates in quality circle activities. At
the same time, by working more closely with fewer
suppliers, Xerox has cut defect rates for purchased
parts and components from 10,000 ppm (parts per
million) to less than 300. The company’s target for
1992-93 is 30 ppm. As the size of these reductions
suggests, the competitive game has truly changed.

Flexibility

Companies in many industries, finaly, have
begun pursuing strategies emphasizing freguent
product redesigns. Traditionally, low costs were the
result of standardization and long production runs:
cotton sheets, in white only; Model T Fords in black.
Henry Ford had to go aong when deders and
customers clamored for color, but he did so reluc-
tantly, and Alfred Sloan’s product differentiation
strategy enabled General Motors to overtake Ford.
The approach of the American automakers then
changed relatively little until the Japanese onslaught
of the 1970s. Since the 1930s, models and indeed
entire car lines had been distinguished from one
another largely through cosmetic changes—trim,
styling, sometimes engines. Pontiacs commanded
higher prices than Chevrolets even though produc-
tion costs were nearly the same. Today, automobile
manufacturers differentiate their products through
both style and function. Automakers have intro-

duced new nameplates, developed vans and light
trucks that can substitute for the family car. Consum-
ers can choose from hundreds of models, rather than
dozens.

With more consumer goods becoming fashion
items-e.g., athletic shoes marketed like women’'s
clothes-manufacturers in many industries must be
able to react quickly, earn profits on smaller
volumes. These trends place a premium on short
design and development cycles and rapid change-
overs on the factory floor. Organizations must be
able to respond quickly to both success and failure,
ramping up production when demand warrants,
replacing products that fail to sell. So far, Japanese

manufacturers have proven most adept. It currently *

takes Xerox 24-36 months to develop anew copier,
compared with 12-18 months for the firm's rivals in
Japan.

FOREIGN TRAINING SYSTEMS:
HOW DOESTHE UNITED
STATES COMPARE?

I N many other nations, including the Federal
Republic of Germany (FRG) and Japan, public and
private training systems function more effectively
than in the United States. There is no question that
these two countries, and several others, train their
workers to higher average standards. Table 3-4 (an
expanded version of table 1-5 in ch. 1) briefly
compares U.S. and foreign education and training
systems. (Because of the lack of reliable figures for
the United States, OTA has not attempted to
estimate training expenditures in other countries.)

The Competition: Training Systems Abroad

Germany and Japan pursue markedly different
approaches to training. The contrast between the
United States and Germany is particularly striking.
The FRG not only has the best apprenticeship
system of any major economy, jointly financed by
public and private sectors, but policies and traditions
that give status and respect to blue- and grey-collar
work. In Germany, the prestige associated with a
college education works against broad vocational

ZWhen asked for the“main for ces acting on a global consumer products company like yours,” the Chair manf L’Oreal, makers of perfumes and
cosmetics, replied “ One of the most striking thingsistheincreasing desire of customersiall parts of theworld for qualityproducts—and their ability

to perceive quality differences. Even in product categories like cosmetics, which everyone used to think of as driven by the whims of fashion, consumers
are now carefully buying those products that are, objectively, technologically superior.” Gerard J. Thulliez, ' The View from France: French CEOS L ook

Ahead,” McKinsey Quarterly, Autumn 1989, pp. 2-45 (quote on p. 40).
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Box 3-A—Training in the Textile Industry’

Since the mid-1970s, U.S. textile firms have sought to meet international competition through automation,
work reorganization, and greater product variety. Two decades ago, mills were organized for long runs of a few
standard products. The workforce was largely unskilled or semiskilled. Recent work reorganizations, along with
computer-based automation, have placed greater demands on employee skills. Some jobs now require operators to
read manuals and enter or record information on electronic control panels.*Machine repair has become much more
demanding.

Textile firms have had limited success in recruiting better educated workers. Forced to improve the skills of
current employees, they have begun to implement training programs in basic skills and in grey-collar technical work.

Forces for Change

Since the mid-1970s, three sudden shocks have hit the U.S. textile industry. First, styles began to change at
an accelerating pace. Many American textile suppliers had specialized in a limited range of standardized goods. Now
apparel manufacturers (and retailers and consumers) demand variety even in denim; cotton “white goods’ come
in hundreds of styles rather than dozens. Survival has meant adaptation. Second, import competition has grown
steadily more intense, not only from low-wage Asian economies (China, Korea, Hong Kong), but from mills based
in Europe and Japan that concentrate on high-quality, high-fashion fabrics. Third, after several decades of relaively
stable production technology, a wave of innovation hit. Water-jet and air-jet looms operate many times faster than
traditional shuttle looms. Microprocessor-based controls enhance consistency and quality. Inexpensive computer
systems track product flow.

Automation and Organizational Change

In earlier years, U.S. textile firms had sought to keep their costs competitive by moving to the Southeast, where
organized labor was weak and wage rates low. Investments in the new generation of automated equipment helped
the industry increase its productivity by 5 percent annually between 1975 and 1987, a much higher rate than for U.S.
manufacturing as a whole. But imports also grew, and employment fell.

Some American firms, unable to compete either with cheap fabrics coming in from Asia or with high-fashion
textiles entering from other advanced economies, began to search out market segments where their capital-intensive,
verticaly integrated plants would create advantages. They found them particularly in fabrics for home furnishings
and in industrial textiles-categories that, together, accounted for 52 percent of U.S. textile production in 1980,60
percent in 1985, and 63 percent in 1988. Within their chosen niches, firms began offering greater variety. One
spinning mill went from three active styles to 35 in 2 years; another now offers 300 furniture fabrics rather than 100.
These strategies depend on fine-tuning the flow of production: computers have literally revolutionized production
planning and control in the mills, where they are now usedfor tracking in-plant inventories as well as handling
ordering and invoices. Some firms have also reorganized by replacing traditional functional departments, one for
each step in the production process, with product-oriented departments that carry out a lengthy sequence of
operations for a given product class.

Work and Skills

Textile jobs were much the same in 1975 as in 1955. The work was repetitive, and, despite high levels of
mechanization, largely manual. With the technological flux of the 1980s, jobs for operators, for maintenance and
repair workers ('‘fixers ‘), and for supervisors have dl changed. For instance, threads break far less often in spinning
and weaving, so that operators now spend less time tying them back together-a task requiring dexterity and
experience. Operators spend much more of their time monitoring automated equipment. Errors in such tasks as
recording information and entering new instructions can have serious conseguences, to minimize machine
stoppages, operators must understand something of the production process and their place in it. Some companies

1Based on “ Training and Competitiveness in U.S. Manufacturing and Services: Training Needs and Practices of Lead Firms in Textiles,
Banking, Retailing, and Business Services,” report prepared for OTA under contract No. L3-3560 by Lauren Benton, Thomas Bailey, Thierry
Noyelle, and Thomas M. Stanback, Jr., Columbia University, February 1990, pp. 60-89. The productivity levels and market share figures in this
box come from unpublished data of the American Textile Manufacturers Institute.

2For a complementary discussion focusing on apparel, especially in Europe, see Jonathan Zeitlin and Peter Totterdill, “ M arkets,
Technology and Local I ntervention: The Case of Clothing,” Reversing IndustrialDecline? Industrial Structure and Policy in Britain and Her
Competitors, Paul Hirst and Jonathan Zeitlin, eds. (Oxford, UK: Berg, 1989), pp. 155-190. In some apparél plants, each worker now has a keypad
at his or her workstation for recording production flow information. Among other things, these systems automatically calculate each workers
pay on a piecework basis. Clive Cookson, “ A Good Fit on the Factory Floor,” Financial Times, June 6, 1990, p. 13.
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are training operators to diagnose machine problems (e.g., stoppages) and enter a corresponding code from a
multipage manual. They must use good sense in deciding when to call in a supervisor or fixer. They must also have
the basic skills needed for looking up the codes and punching them in; if the plant is to run smoothly, operators must
not only be able to diagnose equipment problems, but read and write-skills rarely needed in the old days. In some
cases, even loom cleaners, who are among the lowest paid of mill workers, must be able to follow written
instructions and punch numbers into akey pad.

In maintenance and repair, the balance has tipped till farther from manua toward menta skills. At one time,
tinkering outside the workplace coupled with informal on-the-job training could suffice to earn a promotion from
operator to fixer; lack of basic skills was no bar. Fixers could see how older machines worked; today, with invisible
electronic logic replacing electro-mechanical controls, they need conceptua understanding. Textile firms are
seeking graduates of 2-year associate degree programs, and increasing the formal training they give their
technicians. Promotions of operators to the next level without formal training, once common, have become rare.

Upward Mobility

In earlier years, unskilled workers could enter the mills in service jobs (cleaning) or as laborers (unloading
bhales) and move upward through progressively more demanding positions. People with aptitude and interest could
look forward to becoming operators, then fixers, perhaps eventually a supervisor. Most training was informal.
Companies saw no need for a high school diploma. On-the-job experience would serve, whatever a person’s formal
education, given the unchanging nature of the work. These traditiona job ladders have broken down. Most textile
firms gtill post openings internally, and try to recruit from within, but they have had trouble finding enough qualified
people internally to fill the growing need for fixers and technicians who can cope with the latest equipment.

Education and Training

Theindustry has trouble finding skilled workers in part because it is concentrated in the smaller cities and towns
of the Southeast. Wages have always been low, and textile firms buffeted by cheap imports argue that they have
little scope for raising them. The industry also seems trapped by its past practices of hiring unskilled, poorly
educated workers. It now needs better educated employees, but can offer neither the image nor the wages nor the
opportunities that would attract them.

Vocationa schools and community colleges have been little help, in part because textile firms rarely tried to
work with them in the past. Few community colleges have kept abreast of the industry’ s technical needs; students
attend these schools in part to escape the mills. Of 75,000 students in 1985-86 taking technical courses in North
Carolina community colleges, 5,000 were studying for occupations in demand in the textile industry, while 35,000
were preparing for office jobs in service industries.

Unable to hire from existing labor pools, textile firms have responded in three ways. 1) by seeking to improve
basic skills in loca labor pools, through participation in literacy programs and strengthened relationships with
secondary schools; 2) through technica training, both internally and in conjunction with community colleges; and
3) by contracting for training provided by equipment manufacturers. Companies with workplace literacy programs
have aggressively pursued funds from Federal and State programs. In South Caroling, for instance, the Governor's
Initiative for Workforce Excellence has established literacy programs at several textile firms, including Milliken.
The literacy initiative is playing a key role a Milliken's  Kingstree, SC plant, which has installed 400 new weaving
machines and begun reducing the number of job classifications from 38 to four. Employees must know three of the
four new jobs to be promoted; an off-hours basic skills program helps them prepare.”’

While community colleges rarely took the initiative in developing technica courses suited to the needs of the
industry, they have been more responsive to firms asking for specialized programs; these help the schools attract
students and justify State funding. Companies have also sent employees to training programs, typicaly severa
weeks long, offered by equipment manufacturers. Some firms have then used these courses as models for in-house
training on other types of machinery.

New skill requirements caught most U.S. textile firms off guard. As companies discovered they could not
recruit the workers they needed, they began turning to training. If these efforts-which remain in early stages-do
not succeed, American textile firms stand to lose still more ground to imports.

3«“Basic Skills Education in Business and ndustry: Factors fOr Success Or Failure, « report prepared for OTA under contract No. L3-1765
by Paul V. Delker, January 1990, p. 41. On Milliken’s overall labor force strategy, which includes reorganization around work groups, reductions
in supervisory ranks, and tighter links with fewer suppliers, see ‘‘Pushing To Improve Quality, " Research-Technology Management, May-June
1990, pp. 19-22.




Table 3-4—Worker Training Compared

United States

Germany

Japan

Korea

Canada

Primary and secondary
schooling

Local control contributes to
wide range in course
offerings and quality

Excellent for those in
academic high school;
generally good for
others

High quality; uniform
curriculum; emphasis on
rote learning

Strong core curriculum
and basic skills
emphasis evident in
international test scores

Wide range in quality

School-to-work transition

Left mostly to chance; some
employers have ties with
local schools

Apprenticeship for most
non-college-bound youth

Personal relationships
between employers and
local schools

Employers recruit from
vocational and
academic high schools

Left mostly to chance;
apprenticeships
available for some young
people

Vocational education
Extent

Quality

Available inmost urban areas

Near-universal
availability

Limited; mostly
assumed by employers

Widely available

Available in most urban
areas

Adult education
Extent

Relationship to work

Employer-provided training
Extent

Quality

Public policies

Wide range: poor to Uniformly good Fair to good Vocational high schools  Wide range: poor to

excellent uniformly good excellent

Moderate; community Limited but growing Widespread; self-study Limited Widespread

colleges offer widespread common

opportunities

Relatively common Nearly universal Common Common Common
Widespread at all levels  Limited; employers rely  Limited®

Emphasis on managers and
technicians

Widespread at entry level
(apprenticeship) and to
qualify for promotion

on public vocational
institutes

Sometimes excellent, but
more often weak or
unstructured; many firms
do not train

Very good

Very good

Generally poor

Not evaluated

Federal role limited; State
aid to employers growing

Governs
apprenticeship;
supports further training

Subsidies encourage
training by small firms

Directive--some
employers resist
government policies

Limited, but growing; aid
to trade association and
union training efforts

a0ne estimate is that Canadian firms spend less than half as much per employee on formal training as do U.S. firms—Success in the Works (Ottawa, Ontario: Employment and Immigration Canada,

April, 1989), p. 2.

SOURCE: Office of Technology Assessment, 1990.
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training, but not nearly so strongly asin the United
States.

In Japan, rigorous academic preparation coupled
with extensive company training yields a highly
qualified workforce. Firms and individuals absorb
most of the costs of training. Stable, long-term
employment relations, particularly in large corpora-
tions, mean that Japanese companies can invest in
their workers with little fear of losing them. For
employees, training is more than a means for
advancement: in Japan, a host of subtle and not-so-
subtle pressures encourage continuous, life-long
learning.

Japanese and German managers embrace broad,
ongoing training as a way to enhance productivity,
quality, and competitiveness. Although the two
countries rely on very different training systems, the
net effect is much the same. Most workers have
broad skills: they can do more than one job, and
participate effectively in the ongoing search for
better production methods. Because many U.S.
employers fear they might lose skilled workers to
another employer, or have to pay higher wages,
company training is spotty (see ch. 5). In smaller
firms, many employees receive no formal instruc-
tion; larger firms slant their training towards super-
visors and managers. U.S. apprenticeship programs
have been in decline (ch. 8), while other forms of
vocational education and training have not picked up
the slack. Although Japan’s vocational education
system is weak, pervasive employer-provided train-
ing makes up for this.

Germany: Apprenticeship as a Foundation

The strength of the German training system lies in
its integration of training with education, in contrast
to Japan, where schools and employers function
independently to create a high-quality labor force.
The vast mgjority of the German work force boasts
formal training; 60 percent have completed an
apprenticeship.”Today, these long-established pro-

grams have been reinforced with incentives for
post-apprenticeship training.

The FRG Government works with trade associa-
tions and unions to define uniform nationa curricula
and examinations for apprentices in over 400
occupations. Most apprenticeships last three years,
combining on-the-job training (for a small wage)
with at least 1 day per week of classroom instruction.
Certification requires passage of written tests and
demonstration of practical skills. Trade associations
have always played a central role: beginning as a
compulsory system of artisan guilds in the Middle
Ages, Germany’s apprenticeship system evolved
into one jointly regulated by employers and govern-
ment, ‘‘with the changeable consent of the
unions."*

All apprentices must attend Lander-supported
vocational schools 1 day per week. The structure of
the rest of the week depends on the firm. In large
companies, apprentices spend much of their timein
training centers, often licensed and partially funded
by Lander governments; these supplement voca
tional school curricula® Apprentices in smaller
companies spend more time on the factory floor,
often interspersed with periods of a few days to
several weeks at area training centers supported
roughly half and half by local chambers of com-
merce and the Federal Ministry of Education and
Science.

Training beyond the apprenticeship has tradition-
aly taken the form of night classes delivered by
local trade associations; governmental bodies often
pay the bills. Employees who pursue such opportu-
nities, and pass the required tests, can win certifica-
tion as a master craftworker. Among other things,
this qualifies him or her for promotion to foreman.
Workers normally attend these courses on their own
time (in the United States, first-line supervisors
often get their training on company time). In
addition, many certified apprentices go back to
school, graduating from vocational institutes or even

BBerufsbildungsbericht 1988 Bonn: Federal Ministry of Education and Science). P. 64.

2Arndt Serge and Malcolm Warner, Comparative Factory Organisation (Brookfield, VT: Gower, 1986), p. 192.

Although apprenticeships have existed in Germanyforhundreds of years, they were not formalized and regulated until 1969. Two forces lay behind
legislation passed at that time: 1) shortages of apprentices (young people had turned away from vocational training); and 2) labor union concern that
apprentices wer e being exploited (working for low wages while learning relatively little). The 1969 law led to nationwide standards for each
apprenticeable occupation specifying both the content of training, and testing following completion of the three-year program. The Federal Vocational
Training Institute develops curricula in consolation with unions and trade associations.

25 Anthony P. Carnevale arid yanet W, Johnston, Training America: Strategies for the Nation (Alexandria, VA: ameican Society for Training and
Development and National Center onEducation and the Economy, 1989), p. 27.

Germany's Ldnder correspond to our States.
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Box 3-B—Impacts of the German Training System on Productivity and Competitiveness:
Two Examples

Comparisons With British Industry’

A series of studies carried out by British investigators offers perhaps the most careful and comprehensive
examination of the effects of training and skills on the performance of manufacturing firms ever undertaken. These
studies demonstrate in striking fashion the impacts of the German training system on costs, productivity levels, and
quality. Intended to help diagnose the competitive problems of British industry, the comparisons covered a set of
quite different sectors. metalworking (45 companies producing smal parts such as screws, springs, and drill hits);
fitted kitchen furnishings (23 companies making such products as countertops and cabinets); and women's clothing
(22 matched plants). The results demonstrate that German firms perform better than their British counterparts
because of their better trained workers.

The average labor productivity in German metalworking firms was more than 60 percent greater than in the
British sample. About haf the shopfloor workers in the German metalworking companies had earned apprenticeship
or similar qualifications, compared with one-quarter in Britain. German furniture-making firms were 50-60 percent
more productive, and turned out higher quality goods. In every German furniture company sampled, 90 percent or
more of the shopfloor workers had, as their minimum qualification, certification following 3 years of training; in
none of the British firms did more than 10 percent of the employees have any formal qualification. Higher skill levels
in the German apparel industry helped firms move into short runs of specialized, highquality clothing for export,
while British firms continued to mass produce lower priced, standard goods for the domestic market. In the apparel
sample, 80 percent of German maintenance workers had completed an apprenticeship program, while not asingle
British worker had earned any form of certification. Machinery breakdowns were far less frequent in the German
plants.

Plant visits and surveys reveded no possible source for the differences except training. The British firms, for
example, typically had comparable manufacturing equipment—indeed, had sometimes made heavier capital
investments. But British workers and supervisors were unable to use their equipment as effectively.

Training in a German Machine Tool Firm’

When faced with stronger Japanese competition in the late 1970s, Scharmann, a machine tool manufacturer
located near Dusseldorf, made worker training a central element in reshaping its corporate strategy. The firm decided
to specialize in automated equipment for producing relatively large parts, rather than the standard tools emphasized
by Japanese competitors. Scharmann won a major order from Caterpillar's Belgian factory in 1980, helping the
company move in this new direction.

Scharmann was able to build on its own earlier experience. Like many machine tool builders, the company
designs and fabricates much of its own production equipment. During the 1970s, the company had automated
internally while trying to save on payroll costs by hiring unskilled workers (including several who had completed
apprenticeships in unrelated fields like baking). When this effort failed, Scharmann decided to strengthen its
apprenticeship program.

In the new program, a 16-year-old apprentice could expect to spend a day-and-a-half each week in one of
Scharmann’s own classrooms, another day at a nearby vocational school studying the principles of machine tools,
plus 2 days at work in the company training center. After completion of the program, Scharmann sends selected
workers to a technical college for 2 years of further study in industria electronics. The company’s unskilled work
force has dropped from about 230 to fewer than 40 (of 800 total). Scharmann has been able to draw on its employee’s

IThis sectionsummarizes the following articles, each from the noted issue of National Institute Economic Review: A. Daly, D.M.W.N.
Hitchens and K. Wagner, “ Productivity, Machinery and Skillsn a Sample of British and GermanManufacturing Plants,” February 1985, pp.
48-61; Hilary Steedman and Karin Wagner, *‘A Second Look at Productivity, Machinery and Skills in Britain and Germany,” November 1987,
pp. 84-95; Hilary Steedman and Karin Wagner, “Productivity, Machinery and Skills: Clothing Manufacturdn Britain and Germany,” May,
1989, pp. 41-57. Also see the broader comparisons between British and German education/training practices likewise appearing in National
Institute Economic Review: S.J. Prais and Karin Wagner, *‘Some Practical Aspects of Human Capital Investment: Training Standards in Britain
and Germany,” August 1983, pp. 46-65; S.J. Prais and Karin Wagner, “Schooling Standardsin England and Germany: Some Summary
Comparisons Bearing on Economic Performance, ' May 1985, pp. 53-76; S.J. Prais, “Educating for Productivity: Comparisons of Japanese and
English Schooling and Vocational Preparation” February 1987, pp. 40-56; ancS.J. Prais and Karin Wagner, “ Productivity and M anagement:
The Training of Foremen in Britain and Germany,” February 1988, pp34-47.

2Ira Magaziner and Mark Patinkin, The Silent War (New York: Random House, 1989), pp. 120-136.
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new skills to make the steady, incremental improvements in work methods and production practices necessary to

achieve its cost and quality targets.’

3Comparisons of British and German machine tool producers matched by size have shown that a broadly-skilled work force, capable of
both programming and maintaining automated equipment, helps Ger man firms compete mor e effectivelyComparative Factory Organization,

op. cit., footnote 24, p. 164.

universities. Among those who completed appren-
ticeships during the 1960’s, nearly 20 percent have
now either been certified as master craftworkers (9
percent) or graduated from a vocational institute or
university (10 percent).

As international competition and the need for
top-quaity products has grown, more West German
employers are offering on-the-job training, as well
as paying for outside courses that may not be tied
directly to certification as a master craftworker.
Government support for such training has grown. At
the same time, more German workers are enrolling
in classes on their own time, sometimes at their own
expense, sometimes with government assistance.
For example, between 1980 and 1985,23 percent of
employed adults took at least one job-related course
(other than courses to become a master craftworker),
an increase over the 1974-79 period, when 20
percent did so.

German employers view completion of an appren-
ticeship as evidence of motivation and willingness to
learn. Nearly half (43 percent during the 1980s) of
certified craftsworkers find themselves in occupa-
tions other than those for which they apprenticed,
but they are nevertheless much less likely to
experience unemployment than unskilled workers.”
Although a substantial fraction of apprentices leave
the firm in which they train, nearly 80 percent of al
firms with at least 20 employees participate in
apprent|cesh|p programs. rowing numbers Of
German workers have also been participating in less
traditional forms of continuing education and train-
ing-e.g., short courses in data processing, or sales
and management.

Box 3-B summarizesan extensive series of
comparisons between training and measures of
costs, productivity, and competitiveness in German

and British industry, as well as outlining changes in
employment and training practices in a medium-
sized German machine tool firm. The German-
British comparisons demonstrate in convincing
detail the shopfloor benefits that German manufac-
turing firms get from better trained workers.

Japan: Training Integrated With Work®

Employer-provided training in Japan contrasts
sharply with that in the United States: large Japanese
fins, and many smaller ones as well, pursue
training with unmatched zeal. Managers and super-
visors deliver much of the training-an approach
that has paid substantial dividends by integrating
ongoing learning into corporate cultures.

Japanese firms provide extensive training for both
new recruits and seasoned hands. After hiring in,
blue-collar workers in larger firms typicaly begin
with a week or so in an off-the-job motivational
program. These programs are intended to impart not
only the essentials of their employer’s history,
organizational structure, and product lines, but its
culture and “philosophy’ ’-based, in many cases,
on the thoughts of the original founder. Employees
then rotate through several jobs, a few days at atime,
so they can develop a broad view of the company’s
business. During this period, they get systematic
on-the-job instruction, commonly making use of
training manuals prepared by supervisors or by a
work group (e.g., as part of quality circle activities).
After a few weeks, each recruit is assigned to a
group, beginning with simpler tasks under the
supervision of an experienced employee.

Production workers as well as managers are
taught to embrace the concept of continuous im-
provement (kaizen) and hence continuous learning
as afoundation for economic success. Quasi-public

26Berufsbildungsbericht 1988, op. cit., footnote *3, p. 65.

21Zur Finanzierung der Berufsausbildung Bonn: Kuratorium der deutschen Wirtschaft fuer Berufsbildung, 1985), p. 4. This was the percentage in

1983.

28This S.ti., iSbased on ¢ ‘Employee Training in Japan,”’ report prepared f, OTA under contract NO. L3-4335 by David Cairncrossand Ronald Dore,

March 1990.
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industry bodies, such as the Japan Management
Association and the Japanese Efficiency Associa-
tion, have provided training to blue-collar workers
since the 1950s; in recent years, they have offered
courses for managers as well. With the recent rapid
expansion of foreign direct investment by Japanese
firms, many companies (40 percent according to one
survey) now provide language training, not only to
managers and sales staff, but to technicians and other
skilled workers. Increasingly, such employees may
not only be asked to respond to technical inquiries
from overseas but be sent abroad temporarily (e.g.,
to aid in new plant startups, or train foreign workers).

The distinctive Japanese approach to training is
relatively recent. Following a period of conflict after
the Second World War, industry and labor reached
an accommodation. The mostly male core employ-
ees of large firms, especially skilled workers and
supervisors, won the benefits of ‘lifetime’ employ-
ment (and systematic training) in return for an end to
labor strife. Although lifetime employment is by no
means universal for Japanese workers, the prece-
dents and practices set by the largest firms strongly
influence employment and training practices through-
out the economy.

American experts helped establish the Japan
Productivity Center and the Japan Industrial Train-
ing Association to meet growing training needs,
especially in smaler firms. The initial focus on
training supervisors as instructors helped shape the
practice of integrated on-the-job training that has
proven so successful. As with Japan’s adoption of
quality control practices pioneered in the United
States, these postwar training efforts frost borrowed
U.S. practices, then refined and extended them.

Smaller Japanese firms sometimes benefit from
assistance that large corporations provide to associa-
tions of frost-tier suppliers.” For example, each of
the three largest construction companies in Osaka
has helped its leading subcontractors establish a
local training center. Government grants also chan-
nel financing to these training centers. Finaly, small
firms in Japan often pool training resources through
producers cooperatives.

Training in Japan tends to be structured in terms
of content, although delivered by managers and
supervisors rather than specialists-both on the
shopfloor and during the day or two per year that
employees typically spend in a classroom setting.
Their role as trainer helps managers stay in touch
with the shopfloor and keep workers informed of
company plans. It is no surprise that Japanese
managers have more confidence in the usefulness of
training than their U.S. counterparts. Moreover, the
benefit/cost ratio is higher in Japan because so much
training takes place on the job with little loss of
working time. Employees quickly grasp the connec-
tions between new skills and their everyday work.
And, as noted in chapter 1 (see box I-B), many
Japanese workers get more hours of training than
their American counterparts. Not only istraining in
Japan more effective, there is more of it.

Vocational Credentials and Status

Other countries also work harder than the United
States to maintain the quality of vocational educa-
tion programs, seeking to keep them attuned to the
needs of the labor market and to overcome wide-
spread biases in favor of academic education. For
example, Germany, South Korea, and to a lesser
extent Japan, use skill certification as an incentive
and symbol of achievement. The governments of
Japan and Korea also support young people who
participate in skills competitions (box 3-C).

Unredlistic attitudes and overemphasis on college
help explain the disappointing record of high school
vocational education programs in the United States
(see ch. 8). Although post-secondary vocational
education has a somewhat better track record, many
graduates of such programs find their newly ac-
quired skills ill-suited to the job market. Germany,
in contrast, has been quite successful in creating and
maintaining respect for blue- and grey-collar work:
the concept of vocation is deeply ingrained, the link
between formal qualifications and occupational
status far stronger than in most countries. After 10
years of schooling, as required by law, about 90
percent of West Germans continue in some sort of
formal education/training program-either an ap-
prenticeship (three-quarters of the 90 percent who
continue), an academic high school in preparation
for university (20 percent), or a vocational high

29One-quarter of small- and medium-sized manufacturing firms responding to a 1984 survey reported that an affiliated par ent firm had helped them
with training. “ New Technology Acquisition in Small Japanese Enterprises: Government Assistance and Private I nitiative,” report prepared fOTA

under contract No. J3-4950 by D.H. Whittaker, May 1989, p. 23.
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Box 3-C—National and I nternational Skills Competitions

In 1950, Spain initiated the International Vocationa Training Competition (called the International Y outh Skill
Olympics, or 1YSO, in the United States). Entrants, who must be under age 23, compete biannually in areas ranging
from welding to graphic design. In 1989, more than 400 people from 21 countries participated.

From 1975, when a U.S. team first entered, until 1983, the Americans finished last. Teams from South Korea,
Japan, and Taiwan earned the highest scores, while European countries with apprenticeship systems also did well.
By 1985, a U.S. team reached the middle rank."

I'Y SO results mirror government policies for the support of vocational education and training. Japan, Korea,
and Taiwan, among others, support national and internationa skills competitions to help encourage young people
to enter skilled trades. In each of these countries, a government training agency sponsors the 1Y SO team; American
entrants have been sponsored by the Vocational Industriad Clubs of America, a private nonprofit group. In other
countries, government training agencies coach the contestants, sometimes provide living allowances, and may
provide cash prizes to winners a local, national, and international levels. Korea, for example, uses money from a
payroll levy both to support public vocational institutes (as discussed later in the chapter) and to provide substantia
cash awards to winners of national and international skill Olympics.”

IThe American team finished 11th among 18 cCOmpeting nations in 1985, 13th out of 19 three years later, and 13th of 21 in 1989.
“International Youth Skill Otympics Fact Sheet,” Vocational Industrial Clubs of America, January 1990.

2Winners at the national level get about $9,200, and are automatically certified as “Class |1 craftsmen. Those who win in the [YSO
contest get a sum twice as large, plus exemption from military duty, special housing privileges, and scholarships. The Korean Government also
giveswinners seed money for starting their own businesses, Although these rewar ds may not have changed the views of Korean parentsand
students, who place high values on a college education, they have undoubtedly spurred on the teamsthat have won seveIYSO competitions.
See “Training of Private Sector Employees in South Korea,”” report prepared for OTA under contract No. L3-4180 by Joe W. Lee and Youngho

Lee, March 1990, p. 90. (Most of theinformation on Korea elsewhere in the chapter comes from thisreport.)

school (the remaining 5 percent). Skill certification
helps encourage young people to prepare for occupa
tions ranging from bartender to machinist to office
assistant.

In Japan, many more young people—some 95
percent—go onto an academic high school than in
Germany. Of the 90 percent that graduate, two-thirds
attend an academic or vocational post-secondary
institution; the others enter the labor market immedi-
ately. Vocational credentials get less emphasis than
in Germany, athough Japan’s Ministry of Labor
(MOL) established a national testing system in
1959, declaring its intent to “raise the social status
of blue-collar workers by giving public recognition
to the skill level which they have achieved. ”*The
MOL administers examinations covering 130 occu-
pational skills, with industry bearing most of the
testing costs. In addition, the Ministry of Interna-
tional Trade and Industry oversees a special set of
tests for skills needed in the electronics industry.
Many firms have aso created internal certification
procedures as incentives for their employees. Japan's
testing and certification standards tend to be much
more specialized than those in Germany, and ongo-

ing informal evaluations by supervisors carry more
weight within a company than formal qualifications.

Other Examples: South Korea and Sweden

Like a number of developing Asian nations,
Korea has made education and training a central
element in economic planning. Over the past 20
years, 3-year vocational high schools and I-year
training institutes, established under government
auspices, have helped train some 2.4 million work-
ers, half of Korea's current workforce (about 60
percent of whom are high school graduates).

Korean training practices draw on the German
example. As in Germany, the Korean Government
has sought to counter bias against occupationa
rather than academic skills through testing and
certification programs, and by requiring government
bodies at both local and national levelsto preferen-
tially hire workers with such credentias. Even more
than in the FRG, training in Korea has been driven
by government policies. Companies have often been
reluctant partners, although it seems plain that the
remarkable performance of the Korean economy—
where labor productivity has grown at an average

30Cited in “ Employee Training in Japan,”’ op. cit., footnote 28, p. 28.
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Photo credit: National Training Fund,
Sheet Metal and Air Conditioning Industry

Student practicing flame cutting.

rate of 10-12 percent annually and exports at 25-30
percent-owes much to education and training.

In Sweden, as in most countries with well-
developed training systems, high-quality genera
education provides the foundation. Vocationa prep-
aration in Sweden bears the stamp of the country’s
strong trade unions, closely alied with the Social
Democratic party. Swedish unions have traditionally
opposed apprenticeships in private companies, fear-
ing that employers will stress narrow job- and
firm-specific skills. Instead, Sweden relies heavily
on school-based vocational education through “in-
tegrated upper secondary schools' that provide both
liberal arts and vocational courses. The government
has recently added a third year to the vocational
track, during which students spend at least half their
time in on-the-job training.” About 55 percent of
Swedish young people graduate from high school
with a vocational specialty, after which they can

expect extensive on-the-job training and easy access
to adult education.

Educational Preparation

It is no news that education in the United States
compares poorly with a number of our economic
rivals-a sad irony given the historic U.S. commit-
ment to free and universal schooling. Although the
schooling system helped support industrialization
during an earlier era, the United States has fallen
behind during the last several decades. The most
dramatic evidence comes from international com-
parisons on standardized tests (table 3-5). Not only
did American 13-year-olds rank near the bottom in
the latest such comparison, but if Japanese and
Taiwanese students had been included, U.S. per-
formance would no doubt have looked even worse.
Other tests have shown similar results, with widen-
ing gaps between the performance of U.S. and
foreign students as grade levels increase.”

Today, the best American high schools continue
to graduate students well-prepared for elite colleges
and professional careers. Many others offer a decent
education to students with the initiative to take
advantage of it. But the quality of instruction varies
greatly across the Nation, and American schools,
generally speaking, do a poor job of serving average
and below-average students. This hurts not only the
people who find themselves entering adulthood
lacking basic skills and the willingness to work and
to learn but the competitive ability of U.S. industry.
Japan offers a sharp contrast, with a tightly con-
trolled nationwide curriculum completed by most
young people. While the regimented Japanese edu-
cational system has its own dark side, the bottom
half of Japan’s labor force maybe the best qualified
in the world.

Compensating in part for weaknesses in primary
and secondary schooling, and in employer-provided
training, the United States can claim a well-
developed system of adult education. Enrollments
have grown from 8 percent of all adult Americans as

31The schools, not the companies, control the content of this on-the-job training. “Working Classes,” The Economist, Nov. 12, 1988, p. 18.

32Students in other countries might gethigher average Scores in thehighergrades if poorer students are selected out for early exits into the labor market.
However, Americans test poorly even in the primary grades. For instance, gaps in performance between American, Japanese, and Taiwanese children
in reading and mathematics have been found to grow between thefirst and fifth grades. Harold W. Stevenson et al., “ Mathematics Achievement of
Chinese, Japanese, and American Children,” Science, Feb. 14, 1986, pp. 693-699. In mathematics and science tests conducted by the I nternational
Association for the Evaluation of Educational AchievementTAEEA) between 1983 and 1986, the relative rank of U.S. studentsfell, from low at ages
10and 14, to almost always the lowest at age 17. Kenneth Redd and Wayne Riddle, “ComparativeEducation: Statistics on Education in the United States
and Selected Foreign Nations,” Congressional Research Service, November 1988, pp. 54,57,59. | n thdAEEA tests, Japanese studentswere at or near

thetop in both age groupings.
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Table 3-5-Rank Ordering in Mathematics and Science
Tests at Age 13°

Mathematics

South Korea (568)
Spain (51 2)

United Kingdom (510)
Ireland (504) United States (479)
United States (474) Ireland (469)

8By average score (in parentheses) on the International Assessment of
Mathematics and Science, administered during 1988 by the Educational
Testing Service to random samples of about 1,000 students in each
country (from both public and private schools). In addition to the countries
listed, the tests were given in four Canadian provinces; because no
aggregate results for Canada are available, that country has been omitted
from the table.
SOURCE: A.E.Lapointe, N.A. Mead, and G.W. Phillips, A World of
Differences: An International Assessment of Mathematics and
Science (Princeton, NJ: Educational Testing Service, 1989).

Science

South Korea (550)
United Kingdom (520)
Spain (504)

long ago as 1957, to 14 percent in 1984.% Still, some
nations show up better. Canada, for example,
estimates that a quarter of employed people overage
17 participated in adult education during 1983 (the
latest available year); nearly half of those surveyed
were enrolled in job-related courses, with nearly half
of those courses provided by employers.™

Germany has an extensive system of adult educa-
tion, offering advanced technical courses at conven-
ient times and often at no out-of-pocket cost to the
worker. And given the near-reverential view so
many Japanese have of education, it is no surprise to
find widespread and effective adult education in that
country. Many Japanese companies encourage or
require employees to take courses in off hours, while
the government pays firms that help their employees
with the costs. Nihon Denso, like many other larger
companies, also pays its employees a small stipend
(about two-thirds of the minimum wage) for the time
they spend on home study or in off-site classes.
Correspondence schools cover subjects from steel-
making to bookkeeping. Given that self-study is
widely valued throughout their society, many Japa-
nese need little encouragement from employers.

Government Policies

Policy choices underlie many of the contrasts
summarized in table 3-4 and discussed above. In the
United States, the Federal Government rarely seeks
to influence company training or to support training

directly. In Germany, however, a partnership of
employer associations, labor unions, and Federal,
Lander, and local governments designs, delivers,
and pays for apprenticeship, and increasingly, fur-
ther training. Areatraining centers, funded equally
by the Federal Government and local chambers of
commerce, provide short courses for certified craft-
workers as well as apprentices. They house training
advisors who work directly with companies to
design and deliver both apprenticeship and upgrade
training programs. In addition, some firms and
workers receive direct subsidies for training from a
Federal payroll tax levy. The FRG also encourages
firms to provide advanced programs through direct
subsidies, technical assistance, and regulations.

In recent years, Japanese policies have shifted
from their earlier focus on pre-employment training
to emphasize upgrading the skills of employed
workers. For example, many of the Skill Training
Centers that once trained young people as craft
workers now function as schools offering short
courses for employees of nearby firms. Government
bodies at both national and prefectural (local) levels
channel payments to individuals, companies, and
industry groups (such as the associations of first-tier
suppliers mentioned earlier). To be eligible for MOL
funds, companies must first submit an Enterprise
Skill Development Plan. Smaller firms qualify for
larger subsidies-e.g., half the cost of hiring teach-
ers and purchasing in-house training materials,
versus one-third for bigger companies. In total,
Japan’s prefectures spend about two-thirds as much
on training as the MOL, supporting vocational
colleges, skill development and training centers, and
testing and certification programs.

Other governments have also looked to industry
and trade associations for delivery of training,
especially to smaller fins. Canada and Australia
provide technical assistance for identifying training
needs and designing training programs for groups set
up jointly by unions and trade associations. Korea
offers a package of incentives-including construc-
tion financing, low-cost land, subsidies for instruc-
tors salaries, and free training equipment-to or-

33§usan T, Hill, Trends iN Adult Education ]969-1984 (Washington, DC: Department 0f Education, Center for Education Statistics, 1987), pp. 6-7.

These arethe most recent data available, gathered aspart of the May 1984 Current Population Survey. The 1957 datafrom Ivan Charner and Bryna
Shore Fraser, “Access and Barriers to Adult Education and Training,” report prepared for OTA undercontract, 1986, p. 46.

34M.S. Devereaux, One |» Every Five: A Survey of Adult Education in Canada, (Ottawa: Statistics Carom and the Depastment Of the Secretary Of
State, 1984), table 7, p. 18. (Somewhat lower participation by men than women evidently accountsfor thetitle of this publication.)
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ganizations such as the Korea Machinery Industry
Association.

Payroll-Based Levies

West Germany and a number of other countries
tax payrolls to help pay for training. The FRG's
4-percent payroll tax-half charged to the company,
half to the employee-goes to the Federal Employ-
ment Institute. Most of the Institute’s budget pro-
vides income support for unemployed workers, but
about 15 percent is spent on three types of training:
1) post-apprenticeship programs; 2) training in new
technologies; and 3) retraining of unemployed
workers. Most payments go to workers individualy.

On launching its program of support for further
training in 1969, the West German Government
expected that most funds from the levy would be
used to help firms retrain employed workers to use
new technology and meet growing international
competition. However, as long-term unemployment
has grown and persisted, a growing fraction of the
money has been targeted to displaced workers—
during 1988 and 1989, over half (55 percent) of the
participants were unemployed. Many of the em-
ployed participants are studying for certification as
master craftworkers, while others are enrolled in
on-the-job training. In addition to the payroll levy,
the German Government supports the area training
centers discussed above. Another source of govern-
ment assistance is the Lander, which provide tuition
aid to some workers for outside courses. Some
Lander now require firms to give employees 1 or 2
weeks per year of paid ‘‘training leave’ to attend
outside seminars.

In France, Korea, and several other countries,
payroll taxes are used to encourage company train-
ing: if afro’straining expenditures equal or exceed
the levy, no payment is required, French companies
employing 10 or more workers must devote 1.2
percent of their payroll coststo employee training.”
(Another 0.5 percent is collected for apprenticeship
training.) Firms can meet this ‘‘obligation to spend’

by providing training themselves, by contracting
with outside providers, or by joining in a multifirm
training fund. Government has little control over
what is taught or who is selected for training; some
French companies take these programs much more
seriously than others.

Korea requires al firms with over 300 employees
to either spend a certain percentage of payroll
(varying with industry sector and firm size) for
training or pay atax. Most of the tax money goes to
support the extensive system of public vocational
training institutes that provide a year of pre-
employment training for young people. In part
because of stringent requirements on the type and
amount of training necessary to avoid the levy, and
in part because it was originaly quite low, most
Korean companies simply paid the tax, whether or
not they provided any training. In the 1980s, with
Korea's first wave of industrialization completed
and the economy beginning to shift from labor-
intensive industries such as textiles towards those
requiring higher skills, the government passed new
legidlation. Current law makes it easier for compa-
nies to satisfy the government’s requirements, while
raising the levy substantially. As a result, many more
Korean fins, including smaller enterprises, have
established in-house training programs complying
with government standards. Funds raised through
the levy help pay for cooperative training programs
involving companies and the public training insti-
tutes. In these programs, entering 15-year-olds get 3
years of training and must then spend 4 years
working for the participating firm-a “dual sys
tem’ modeled on German apprenticeships.

Older Workers

Among the major industrial nations, only the
United States and Japan have implemented employ-
ment and training policies specifically for older
workers.*Evaluations of U.S. programs funded
under the Older Americans Act and the Job Training
Partnership Act indicate that they have been suc-

35Olivier Bertrand, “ Employment and Education Statistics in the Service Sector in France,” report prepared for the Organisation for Economic

Cooperation and Development July 1988.

Companies can include the wages of those in training as part of the required expenditures, which were set at 1.1 percent of payrolls until 1987. Any
company spending less than the current 1.2 percent requirement is supposed to pay the difference to the treasury, but most firms report spending more.
Indeed, the gover nment’ s figur es show that payroll percentages devoted ttraining have increased steadily since since the law was passed in 1971, and
now exceed 2.5 percent of payrolls. (For 1987, 2.5 percent of French payrollswould be equivalent to about $4.3 billion.)

3Canada’s government does fund a National Labor Market Innovations Program that supports pilot programs fOr training and employing older

workers. Mary Trueman, “ Tr aining of Older Workersin Canada,’ ILO discussion paper, International Labour Office, Geneva, May 1989.
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cessful in placing older workers in jobs.” Nonethe-
less, most American firms have been reluctant to
train older workers, nor do Federal programs encour-
age them to. The aging of the U.S. labor force will
no doubt force both corporate officials and govern-
ment policymakers to pay more attention to these
issues over the next decade or two (see ch. 8).

In Japan, the government has urged firms to
continue training their older employees, providing
special subsidies for companies that train workers
aged 45 and up.*These and other measures are
intended to encourage large Japanese companies to
offer training as part of life-long career development
plans, rather than "farming out" middle-aged work-
ers at lower pay to subsidiaries.

Lessons From Abroad

In Germany, widespread participation by compa
nies, government bodies, and labor unions has kept
the training system responsive to shifting demands
for skills. Both business and labor have a stake in the
system; both understand the need to adapt to
ongoing changes in technology and international
competition.

Japan's experience shows that comprehensive
training need not carry a high price tag. If American
firms embedded training in day-to-day operations
like Japanese firms, using frost-line supervisors as
instructors, some would find they spent less on
training than they do now (once they had trained
their supervisors). But such an approach, by itself,
would not be enough. As many Japanese firms have
discovered, automation means that on-the-job train-
ing must be supplemented with classroom instruc-
tion to develop the broader and deeper skills needed
by those who work with the new equipment. Despite
such limitations, the Japanese approach suggests
that many American firms could benefit from
structured, on-the-job training as part of the daily
routine for supervisors and shopfloor workers.

In addition, the payroll levies adopted by a
number of countries show that such policies can spur
increases in employer-provided training. But these
levies also have limitations. Korean companies
viewed the original requirements as onerous; few
complied, preferring simply to pay the tax. In

France, on the other hand, government allows
companies a great deal of latitude, with the result
that some “training” consists of junkets for top
management.

CONCLUDING REMARKS

High levels of mobility in the U.S. labor market,
driven by both supply (people seeking new or better
jobs) and demand (new companies, established
enterprises seeking new workers), create continuing
needs for training. At a minimum, newly hired
employees need an introduction to the workplace
what the job requires, how the company views task
assignments and responsibilities. Over and above
these routine activities, new workplace technologies
and new organizational practices entail training or
retraining. Finally, American companies increas-
ingly find they must provide some basic skills
training, in addition to instruction in particular tasks.
In their efforts to cut costs, improve quality, and
enhance flexibility, companies are also relying on
training to help motivate employees.

Most of the new jobs created in the U.S. economy
over the next several decades will be in the services;
relatively few service products trade internationally.
Small firms will create more jobs than large fins;
few small companies face direct international com-
petition, regardless of whether their products are
goods or services. Even so, the link between skills
and competitiveness is a vital one. Each and every
industry counts, regardless of whether firms in that
industry are exposed to international competition.
The need for training and retraining is pervasive; it
isnot just a matter of meeting the needs of growing
sectors, growing occupations, or sectors beset by
international competition.

Under intense pressure, often from imports, to
improve quality while at the same time lowering
costs, many American companies are reevaluating
the ways in which work gets done, making sweeping
changes in workplace organization. Together with
shifts in consumer preferences and in markets for
producer goods and services, the pressures have
already led to substantial restructuring in U.S.
industry. Like labor market churning, these changes

3THarold L . Sheppard and Sara E. Rix, ‘*Trainin g of Older Workersin the United States, ” ILO discussion paper No. 31, International Labour Office,

Geneva, 1989.

38Masako M. @& 0, Training of Older Workers in Japan (Geneva: International Labour office, 1989).
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—the subject of the next chapter—add to the
demand for training.

Better training cannot but help in rebuilding U.S.
competitiveness. Indeed, it is one of the essential
steps. Training has proven central in aggressive
corporate strategies stressing quality, flexibility, and
customer service, as well as cost and price. Dis-
persed computing power for automating the back
offices of banks places new demands on workers,
just like computers for managing the flow of
production in a textile mill. Management style is at
least as important as worker training itself in
responding to these demands: when afirm reorgan-
izes production, it will probably need to retrain
supervisors along with shopfloor workers. In larger
U.S. corporations, particularly multinationals, high-
level executives increasingly see continuous train-
ing as a necessary investment for competitive
survival-on a par with investments in plant and
equipment.

Even so, it remains true that German and Japanese
firms are more likely to view training as an
investment, U.S. firms to see it as a cost. And more
than ever before, the international economy pits
American workers against those in other countries.
If the U.S. labor force fares poorly in this head-to-
head competition, American living standards will
suffer. Unemployment levels may rise, particularly
among the disadvantaged. American companies can
move operations abroad. Few American workers
have such alternatives.

APPENDIX 3-A—THE CHANGING
STRUCTURE OF U.S.
EMPLOYMENT

The U.S. economy will continue to create large
numbers of low-skilled jobs in the future, but the most
rapid rates of growth will be in occupations calling for
higher skill levels. This expected pattern of occupational
expansion does not match up neatly with projected |abor
force growth.

During the 1990s, nearly 3 in every 10 new workers
will be a member of a racial/ethnic minority (table 3A-l).
One in four of all new workers may well be an immigrant.
Both these groups, which of course overlap, have
historically fared relatively poorly in the competition for
high-paying, high-skilled jobs.

According to BLS projections, nearly al the net new
jobs created over the rest of the century will be in service
industries, which will soon account for nearly 80 percent

Table 3A-I—Projected Labor Force Shifts, 1988-2000a

Number in the labor force

(millions)
Change,
1988 2000 1988-2000°

All workers . ............... 121.7 141.1 19.5

Aged 16-24 ... .......... 225 225 —

Aged 25-54 . .. .......... 84.0 101.3 17.2

Aged 55 and over . ....... 15.1 17.4 2.3
Women, all ............... 54.7 66.8 12.1
Blacks,all ................ 13.2 16.5 31
Hispanics,all .............. 9.0 14.3 5.3
Asians and other

minorities, all .. .......... 3.7 5.7 1.9

‘BLS moderate growth scenario.
bMay not equal difference of first two columns because of rounding.

SOURCE: Howard N. Fullerton, Jr., “New Labor Force Projections, Span-
ning 1988 to 2000,” Monthly Labor Review, November 1989,
table 1, p. 4, and table 7, p. 11.

of nonfarm employment (table 3A-2). Of these new jobs,
somewhat more than half will be in the knowledge-based
services, where health care will account for the greatest
number. Most of the rest will be in the tertiary (or
traditional) services, with retailing making a major
contribution.

Jobs created in both the knowledge-based and tertiary
services will range broadly in skill requirements and pay
scales. Health service occupations include housekeepers
aswell as nurses and physicians, likewise, financial
service occupations range from clerks and tellers to loan
officers and investment bankers. In the tertiary services,
too, the range in occupational skills is broad. But here a
much greater fraction of new jobs will be low-skilled and
low-paying, the chief exceptions being managers and
technical specidlists (e.g., computer system analysts
working for retail chains). Thus it isthe distribution of
occupational skills that distinguishes knowledge-based
from tertiary (or traditional) services: the knowledge-
based sector creates high-skilled jobs in substantially
higher proportions. This sector includes law and account-
ing firms, hospitals, and private schools; the tertiary
services include barber shops, funeral parlors, and movie
theaters.

Table 3A-3 summarizes the job creation picture by
occupation rather than sector. This table, listing the 10
occupations with the greatest expected increase in jobs,
again highlights the extent to which the U.S. economy
will continue creating low-skilled positions in stores,
offices, and hospitals. Of the occupational categories in
which large numbers of new job opportunities will exist,
only two-nurses and managers—normally require post-
high school credentials for entry. The other eight range in
skill requirements from the personal and technical skills
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Table 3A-2—Employment Growth by Sector,

Table 3A-3—Occupations With Greatest Number of

1988-2000” New Jobs, 1988-2000°
Net job creation Net increase in jobs
(thousands) (ercent
Total ... 18,100 (thousands) growth)
Sector 1, Agriculture and Mining .. ...... -280 Retail salespersons . ................ 730 19%
Sector II, Traditional Industries ......... 370 Registered nurses . ................. 610 39
CONStruCtion . . ..o oo 760 Custodial workers . . ................ 560 19
Manufacturing, except Waiters and waitresses . ............. 550 31
knowledge-intensive (below) . ... ... -390 Managers ... 480 16
Sector lll, Knowledge-Intensive Office C'.efk% """""""""""" 460 18
Manufacturing ®. . . ................. 70 Secrgtarl_es ....................... 380 13
Nursing aides and attendants ......... 380 32
Sector IV, Knowledge-based Services . .. 9,620 Truck drivers . ... .. 370 15
Health ............................ 3,080 Receptionists and information clerks . .. 330 40
Business services . .. ............ ... 2,740 -
Education . . ... 1,200 porS moderate growth scenario.

Professional services
(legal, engineering, accounting, etc.) . 810
Financial services

(banking, credit, securities) . ........ 650
Government not included elsewhere . . . 620
INSUFANCE .\ vttt 300
RealEstate . ....................... 130
Communications media . . . .......... 90

Sector V, Tertiary Services . ........... 8,250
Retailtrade . ....................... 3,770
Personal services . ................. 1,870
Wholesaletrade . ................... 910
Transportation and public utilities . . . . .. 660
Lodging . .......cooovii.. 410
Other tertiary services'.............. 640

NOTE: Subtotals may not add because of rounding.

aForthis table, the BLS moderate growth projections have been recast into
five broad sectors following the rationale discussed in International
Competition in Services, OTA-ITE-328 (Washington, DC: U.S. Govern-

ment Printing Office, July 1987), pp. 228-230.

bIncludes electrical, electronic, and communication equipment (except for

household appliances and electric lighting), instruments and related

equipment, office and computing machines, printing and publishing

equipment.

CIncludes postal workers.

SOURCE: Projections summarized in Valerie A. Personick, “Industry
Output and Employment: A Slower Trend for the Nineties,”
Month/y Labor Review, November 1989, table 6, pp. 34-38.

expected of secretaries and other office workers, to the
minimal (but perhaps rising) levels needed for custodia
work.

A rather different picture emerges from a listing of the
10 occupations expected to grow most rapidly (table
3A-4). Thetotals are smaller than those in table 3A-3,
despite much higher rates of expansion. Every one of the
occupations listed in table 3A-4, 7 of 10 of which are
health-related, will require credentials of some sort for
entry, generally from aformal education or training

bExcludes legal and medical secretaries.

SOURCE: George Silvestri and John Lukasiewicz, “ Projections of Occupa-
tional Employment, 1988-2000,” Monthly Labor Review, No-
vember 1989, table 6, p. 60.

Table 3A-4—Fastest Growing Occupations,

1988-2000"

Net increase in jobs

(percent

(thousands) growth)

Paralegals . ......... ... ... ... . ... 62 7570
Medical assistants . ................. 104 70
Home health aides . ................. 160 68

Radiological technologists

and technicians .................. 87 66
Data processing equipment repairers . . 44 61
Medical records technicians . ......... 28 60
Medical secretaries . ................ 120 58
Physical therapists . ................ 39 57
Surgical technologists ............... 20 56
Operations research analysts .. ....... 30 55

3BLS moderate growth scenario.

SOURCE: George Silvestri and John Lukasiewicz, “ Projections of Occupa-
tional Employment, 1988-2000,” Month/y Labor Review, No-
vember 1989, table 6, p. 60.

program. Moreover, training will be more demanding in
terms of task-specific technical skills than for most of the
occupations listed in table 3A-3. Rapidly growing occu-
pations like those listed in table 3A-4 are the ones most
likely to see labor shortages. These are the kinds of jobs
for which people who lack basic skills will be unable to
qualify (they will not even qualify to enter training
programs). The mismatch between jobs and skills will be
most acute in such occupations, and in the economic
sectors that depend on them.
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Chapter 4

Technological and Organizational Change:

Implications for Training

SUMMARY

When surveyed in mid-1990, half of a group of
401 U.S. firms reported that poor worker skills and
motivation hurt their ability to deliver high-quality
goods and services.'To improve employee morale
and create positive attitudes toward quality and
customer service, companies are reorganizing their
workplaces—for instance, by introducing multi-
skilled work groups with self-management responsi-
bility. This trend, together with a second—the
spread of decentralized computing-is reshaping
the American workplace. To function effectively in
the new environment, employees need adequate
basic skills, competence in interpersonal relations
and communication, and arelatively broad range of
task-specific skills.

Computers and related information processing
technologies accounted for nearly haf of U.S.
spending on capital equipment in 1989.°As PCs,
terminals, and keypads appear on more and more
desks and work stations, employees must be able to
read from them, enter data, interpret prompts, help
screens, and job aids. In automobile plants and
textile mills, banks and department stores, more
employees will be expected to make decisions and
take action on their own initiative.

Some of these people will need relatively ad-
vanced technical skills-for weighing aternative
production schedules, debugging programs for nu-
merically controlled machine tools, or distinguish-
ing between faulty instrument readings and a pro-
duction process that has gone out of control. Others
will have to take greater responsibility for their

work: for inspection and quality control; for routine
maintenance, simple troubleshooting, and ad hoc
problem solving; for dealing with other departments,
and perhaps with customers.

These skills can be hard to transmit, harder to
evaluate. It becomes more difficult to trace success
or failure on the shop floor or in the back office of a
bank to particular individuals. But these are the
skills that U.S. industry will need in order to be
competitive. Not all employees must have them, but
the direction of change seems clear: mental skills
increasingly stand alongside manual skills, some-
times replace them; more jobs will require good
social skills, not only because of the greater impor-
tance of working in groups, but because of the
growth of service jobs that place employees in
contact with customers.

Although changing workplace practices have
been heavily publicized, some firms continue to pay
more attention to investments in capital equipment
than to investments in human capital and organiza-
tional restructuring. Nothing illustrates this better
than the failure of General Motors (GM) to benefit
more substantially from its investments in plant and
equipment during the 1980s (table 4-1). While many
other factors influenced the productivity figures
shown in the table, ranging from labor relations to
product mix and designs suited for efficient manu-
facturing, the simple fact is that GM was unable to
utilize its plant and equipment as effectively as its
competitors, for reasons that more than likely liein
organization and management of production.

1Higher Wages Not Major Factor Holding Back U.S. Competitiveness, Business Survey Finds, " |nternational Trade Reporter, July 11, 1990, p.

1077. Seventy percent of these companies, surveyed by the Gallup or @nization, had mor e than 500 employees.

In another survey, managers rated employee tr aining and motivation as the most important factor for improving the competitiveness of U.S.
manufacturing. At the same time, their responses to other questions revealed that many, particularly in small and medium-sized firms, had no more than
a hazy idea of how to go about improving either training or motivation. Thissurvey, conducted by Ernst & Young, issummarized in LawrenceT.
Michaels, ¢ ‘Priorities for Obtaining Competitive Advantage through Manufacturing,” paper presented at Autofact 89 Conference& Exposition Detroit,

M1, Oct. 30-Nov. 2, 1989.

2Dyn & Bradstreet Comments on the Economy, April/May 1990, p- 2.
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Table 4- —Investment by U.S. Automobile Producers and Productivity Improvement,
1979-89
General Motors Ford Chrysler
Investment in plant and equipment $72.6’ $41.2 $22.5
(billions ofdollars) ........................
Investment per vehicle produced .............. $920” $680 $1,090
Change in labor productivity:
Engines ........ .. . -13% 43% 9%
Stamping ... 14 45 30
Vehicleassembly ........................ 5 31 19

2,979-1988.

SOURCES: Investment-annual reports. Productivity-Bruce Beier and Mary Gearhart, “Productivity Vs. Profit
Sharing,” Automotive Industries, April 1990, pp. 53-56, based on The Harbour Report: A Decade Later.

In fact, few of the trends outlined in this chapter
have as yet penetrated very deeply into U.S.
industry.®Some American firms have moved deci-
sively to implement new forms of work organiza-
tion. Others are experimenting with statistical proc-
ess control (SPC) or just-in-time (JIT) production
without understanding that these are techniques for
aiding in reorganization as much as ends in them-
selves.

Some of the new practices had earlier been
exported from the United States to Japan (SPC is
perhaps the best known example). In emulating
these and other features of Japanese production
systems, American firms are not only chasing
moving targets with no assurance of catching up,
they are, in some cases, adopting features selectively—
and hoping that a system with only some of the parts
in place will function acceptably.

The striking contrasts between U.S. and Japanese
production systems lie, not in the equipment on the
factory floor, but in how companies manage and
train their people, alocate tasks to individuals, to
work groups, and to automated machinery. Most
Japanese managers realize that training must be an
integral part of strategies for automation. Most
American managers do not. When managers treat
their workforce as an adjunct to “technology,” as
many still do, they fail to capitalize on employee
skills, to reap the rewards that can come from
blue-collar innovation (alongside the white-collar

innovation that comes from technical and profes-
sional workers).

How far will the new practices outlined in this
chapter eventually spread? The limits will be tested
when restructuring bumps up against adversarial
traditions of labor-management relations. In Japan,
labor is weak, the workforce docile; management
technigues that would be viewed as coercive in the
United States have been common. On the other hand,
the no-layoff policies of Japan’s large corporations
provide a level of employment security seldom
approached here. Will American firms emulate this
aspect of the Japanese system? Successful reorgani-
zation and restructuring depends on workers who
view themselves as part of a more-or-less profes-
siona undertaking, one tied at providing value to
the firm’s customers. Such beliefs will not last long
if companies respond to the next recession with
immediate layoffs. It is one thing to treat and train
ordinary workers as professionals, or at least try to
convince employees that the company views them
thisway. It is another thing to pay them when there
is no work to do.

PRESSURES FOR CHANGE

The skills and training required of shopfloor
employees have changed a good deal over the past
two decades. Technological change-notably the
computer in the workplace-is part of the reason.
But it is new technology as reflected in the redesign
and reorganization of work, more than simply new

3Thirteen percent of American firms responding {2 Survey in early 1990 were using some form of self-managed work group, with another 4percent
reporting plansto movein thisdirection. ¢*Workforce 2000—C ompeting in a Seller’'s Market: |s Corporate American Prepared? A Survey Report on
Corporate Responses to Demographic and Labor Force Trends,” Towers Perrin and Hudson I nstitute, July 1990, p. 27. This survey covered 645
companies, in both manufacturing and the servicesBecause most of the responding companieswererelatively large, and large companies have been
in the lead in adopting work groups, these per centages probably should be regarded as upper bounds.

4This chapter draws heavily on “ Corporate Strategy and Industrial T raining,” report prepared for OTA under contract No. L3-5240 by Robert R.
Miller, Feb. 28, 1990. I nterviews and plant visitsfor thatreport, and by OTA staff, underlie much of the discussion that follows.
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machines or processes, that creates new needs for
training. (In this chapter, work organization refers to
the design and management of the production proc-
ess, with the more inclusive term restructuring re-
served for the enterprise and its strategy as a whole.)

In earlier years, most training had a simple
function: to teach unskilled or semiskilled workers
how to perform specific tasks and operate particul ar
pieces of equipment. Today, companies put more
emphasis on flexibility and adaptability; they seek
workers who can master a variety of tasks. In many
redesigned production systems, people work in
groups, collectively, the group takes over some of
the responsibilities earlier vested in first-line super-
visors (foremen), and some of the tasks once the
province of grey-collar technicians and maintenance
workers. By replacing some of their skilled workers,
companies not only save money, but gain flexibility:
group members can rotate from one job to another,
help each other out, fill in for absentees. Workers
must have the social and communications skills to fit
into the group and contribute. For such reasons,
firms seeking to implement new competitive strate-
gies based on new forms of work organization
typically find they must modify their approach to
hiring as well as to training.

Computers and computer-based equipment also
require new and different skills-whether they are
part of highly automated systems, or when simply
used as adjuncts to traditional plants and processes.’
Nonetheless, it is the changing context for work that
puts the greatest demands on trainers and on
managers and supervisors. Work reorganization
forces lower level employees to take more responsi-
bility, sometimes including self-supervision and
group supervision, cooperate more closely with one
another, understand their place in the production
system and in the organization. This can be unset-
tling for some people, including first-line supervisors—
who may in fact find their jobs vanishing. Responsi-
bilities broaden. So do skills. People are less likely

to be pinned down by a narrow job classification.’
Reorganization calls for somewhat more technical
training, but most of all for new forms of behavior.
Much of the training is indirect, embodied, for
instance, in courses in SPC or JIT. In manufacturing,
the forces driving these changes stem largely from
international competition. In the services, they stem
primarily from domestic competition.

As they pay more attention to training, managers
find themselves paying more attention to the costs of
training. When most worker-level training was
one-on-one in the factory or the office, the costs were
buried, while the only measure of effectiveness was
whether new employees learned to perform their
assigned tasks. Today, more companies view train-
ing as a cost center, work harder to contain costs and
measure effectiveness.’

Globalization

With imports and exports growing faster than the
economy itself, more American goods and services
face foreign competition each year. Globalization, a
trend that goes well beyond simply investing in
foreign subsidiaries for production and distribution,
accelerated markedly during the 1980s. The objec-
tive: to combine and integrate operations in the
major industrial nations. Often, this involves decen-
tralization, with such functions as design, develop-
ment, manufacturing, distribution, and marketing
located in different parts of the world. Instead of first
developing products for home markets, and then, if
these prove successful, moving abroad, companies
now design products for world markets, modifying
them only dlightly for different countries. New
products may be simultaneously introduced in
Japan, Europe, the United States, and elsewhere.

To compete in this environment, American firms
must control costs and raise quality (ch. 3). They
must also build more flexible organizations, able to
provide the variety that consumers now expect and
the just-in-time deliveries demanded by corporate

SWhen Martin Marietta adopted MRP 2 (Material ReviewPlanning (gic)), a computerized method for production planning and control, the company
spent five times as much on trainingas on the har dwar e and software required. William B.Scott, “ Aer ospace/DefenseF irms See Preliminary Results
From Application of TQM Concepts,” Aviation Week & Space Technology, January 8, 1990, pp. 61-63.

6Automobile plants operated by the major U.S. producers have traditionally had large numbers of job classifications—80-95—with strict rules
gover ning who could do what. Some ‘‘transplants ‘—U.S. factories operated by Japanese automaker s-have only two classifications, for production
workers and maintenance staff; none has more than four. Foreign Investment.” Growing Japanese Presence in the U.S. Auto Industry,
GAOINSLAD-88-111 (Washington DC: U.S. General Accounting Office, March 1988), p. 52.

"In 1985, IBM conducted 4 corporate-wide study Of training €xpenses, finding they totaled $900 million exclusive of lost work time—50 percent

more than expected. Over the next 2 years, the company cut $150 million from its education/training budget. Ralph E. Grubb, Academy for Educational

Development personal communication% May 11, 1990.
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customers. Multinationals are both expanding and
decentralizing, while seeking alliances with custom-
ers, with putative rivals, and with suppliers. Firms
are simultaneously integrating globally and disinte-
grating by farming out more production, contracting
for services once provided internally, and pursuing
joint ventures and other intercorporate linkages
(e.g., cooperative R&D and technology develop-
ment). Truly international corporations have begun
to emerge-IBM and Citibank, Sony and Honda.
Although the notion of a rootless multinational
remains an exaggeration, borders have less signifi-
cance for many companies today than in the 1970s.
Globalization means that American plants will have
to achieve overall productivity levels superior to
those abroad, else lose work to overseas locations
with lower costs, superior quality, or quicker and
more responsive customer service.’

The Japanese Approach to Production

Japanese companies have been highly visible in
the United States, first as exporters, and more
recently through direct investments in onshore
plants. Both American and European managers have
been forced to rethink their global strategies, espe-
cialy in production. Japan's prowess in manufactur-
ing has particular significance for training. Success
in producing high-quality goods at low cost—
computer chips or supertankers-stems from highly
developed production systems that effectively cou-
ple product and process design, work organization,
and shopfloor management. The better workers
know their jobs and understand their role in the
system, the better the system will function.

In automobile assembly, the best Japanese pro-
duction systems have been termed “lean” because
they attempt to minimize buffers of work-in-process
(WIP) inventory that might obscure production
problems and slow their resolution.” These systems
depend heavily on employees trained to avoid rather
than detect and correct product defects.

Even more than in the textile examples in chapter
3 (box 3-A), mistakes by shopfloor workers in an
automobile plant can be disruptive and costly. With
little backup, one mistake can shut down an entire
line, idling dozens of workers. Japanese firms not
only accept the risks of such systems, they exploit
them to cut labor and inventory costs to a minimum,
keep the system under control, and keep the pressure
on the workforce.

Lean systems require skilled, flexible, and moti-
vated workers to anticipate possible problems,
eliminate bottlenecks and production shutdowns,
ensure quality. Training plays an intrinsic role in
terms of motivation as well as for transmitting
concrete skills. These systems also depend on
products designed for ease and speed in manufactur-
ing, and on a management style stressing employee
involvement and job rotation. Work groups, kaizen
(continuous improvement) programs, and quality
circles are common. Among other functions, these
help create communications channels between the
factory floor and engineering to achieve true design-
for-manufacturability.

In contrast, the “robust” systems common in
U.S.-owned auto plants rely on large inventory
buffers as safeguards against unforeseen events
(e.g., machinery breakdowns, late delivery of parts).
In robust systems, workers typically have relatively
tightly defined task responsibilities, few engineers
spend time on the factory floor, and organizational
barriers impede the flow of ideas between product
design and manufacturing engineering, as well as
between the shop floor and engineering.

Lean systems attempt to avoid problems, robust
systems to guard against their consequences. On the
evidence of plant performance, lean systems per-
form better, exhibiting higher levels of both produc-
tivity and product quality than the robust systems

8with the spread of automation, direct labor cost has become lessimportant in decisions on location. At TandyCorp.’s Fort Worth, TX,, plant, direct
labor accountsfor lessthan 2 percent of the cost of each PC produced. “North American Profiles,"Datamation, June 15, 1990, p. 67. In automobile
production, direct labor now comes to about 10 percent of total costs, indirect labor (including management) adding another 15 percent. BruceBeier
and Mary Gearhart, “ Productivity Vs Profit Sharing,” Automotive Industries, April 1990, pp. 53-56. But if the relatively highwage levels of U.S.
production workers serve asless of a handicap, competition to control indirect costswill be no lessfierce.

9John F. Krafcik, *“Triumph of the L ean Production System,” Slpan ManagementReview, Fall 1988, pp. 41-52. Also see Haruo Shimada, “ Japanese
Management of Auto Production in the United States: An Overview of ‘Humanware Technology’,” Japanese Investment in the United States: Should
We Be Concerned? Kozo Yamamura (cd.) (Seattle, WA: Society for Japanese Studies, 1989), pp. 183-205.
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Photo credit: Diamond-Star Motors Corp.

Automated welding of automobile bodies.

favored by American firms.”Indeed, productivity,
quality, automation, and training are found together
in the best-performing auto plants—in U.S. trans-
plants as well as in Japan. Honda, Nissan, and
Toyota give their American workers substantially
more training than do American automaobile manu-
facturers (box I-B, ch. 1), and achieve higher
productivity levels. The transplants, moreover, seem
to be operating at quality levels dlightly better than
sister plantsin Japan.

In effect, the production systems developed by
Japanese automakers combine work organization
built around semi-autonomous groups with substan-
tial training and careful attention to shopfloor
management to achieve outstanding quality and
productivity. Nonetheless, while making some changes
in work organization in some plants (GM calls its
version of JT synchronous production), the Ameri-
can automakers continue to operate traditional,
robust assembly plants, and, as figures 1-1 and 1-2
showed (ch. 1), provide relatively little training.
Even so, some American firms have begun imitating

some aspects of Japanese production systems. GM,
for instance, invested in its joint venture with
Toyota, NUMMI (New United Motors Manufactur-
ing Inc., Fremont, California) with the explicit intent
of learning from its partner’s approach to shopfloor
organization and management.

In the automobile industry, and in many others,
American firms have also emulated Japanese prac-
tices by reducing the ranks of their suppliers, and
seeking closer working relationships with the most
capable of them (see box 4-A). Stable, long-term
links with a relatively small group of frost-tier
suppliers help keep the overall chain of production
flexible, responsive, and well controlled, much as
JT production helps isolate defects and other
systemic problems within a given plant. Xerox now
buys from fewer than 500 suppliers, compared with
5000 a decade ago. As major American corporations
continue to emul ate Japanese production strategies,
their suppliers will have to revamp their own
production systems—and in many cases retrain their
employees-or lose business to more nimble rivals,
some of them foreign-owned.

WORKPLACE ORGANIZATION
AND MANAGEMENT

Old and New Approaches

The design of most U.S. production systems
continues to reflect the scientific management para-
digm descending from Frederick Taylor, whose
book on the subject appeared in 1911.11 Particularly
in labor-intensive mass production of consumer
goods (automobiles, apparel, appliances), unskilled
workers have been assigned to a particular work
station—tied to a machine, or to one position on an
assembly line. Their job: to repeatedly carry out a
single task or a short sequence of simple tasks.
Specialists designed the work. Foremen oversaw it.
Large inventories between stations and lines pro-
vided “robust’ protection against disruptions that
might stop the flow of production. Inspectors

10¢ “Training and the Auto Industry: International Comparisons,” *

report prepared for OTA under contract No. N3-1910 by John F. Krafcik,

Competitive Manufacturing Resear ch, February 1990. Thisreport ummarizes results of surveys conducted by MIT’s International Motor Vehicle
Program, most of them in 1988, covering 45 automobile assemblplants. The 45 plantsincluded 12 in the United States operated by U.S. automakers,
8in Japan operated by Japanese firms, and 3 transplants operated by Japanese automakersin the United States. (Most of the 22 others were in Europe.)
Also see John F. Krafcik and John Paul MacDuffie, “ Explaining High Performance Manufacturing: The International Automotive Assembly Plant
Study,” International Motor Vehicle Policy Forum, Massachusetts I nstitute of Technology, May 1989; and John Krafcik and John PaulMacDuffie,
“Effect of Design M anufacturability on Productivity and Quality: An Update of the IMVP Assembly Plant StudInternational M otor Vehicle Policy
Forum, M assachusetts I nstitute of Technology, January 1990. Comparisons of design-for-manufacturability in the latter study found Japanese
automaker srankinghigh, with two of the three major U.S. producersin the bottom half of all firms surveyed.

lErederick W. Taylor, The Principles of Scientific Management (New York: Harper& Brothers, 1911).



106 . Worker Training: Competing in the New International Economy

Box 4-A-OEM-Supplier Relationships

OEMs, or original equipment manufacturers, buy raw materials, parts, components, and subassemblies from
other firms. Automakers, for instance, purchase steel, glass, plastic resins, and paint. They also buy carpeting and
trim materias, catalytic converters and air bag systems, microprocessors and fuel-injection nozzles. Seeking to
match Japanese standards of cost and quality, American OEMSs are trying to integrate suppliers more fully into their
own operations.

The process begins with technical requirements and specifications developed by the OEM’s engineering
department. “Buyers’ then solicit bids and select suppliers. Until a few years ago, the buyer’s job was
well-structured, much of the work relatively routine-a matter of soliciting bids, managing the selection process,
processing contracts, orders, and invoices. While the purchasing department had to know which firms promised to
be reliable, monitor those chosen, and help solve delivery and quality problems as they arose, bids were evaluated
primarily on costs. (Excess capacity during the 1980s made it particularly easy for automakers to play vendors off
against one another.)

Today, the selection process is changing. Price remains important, but competitive bidding has been
de-emphasized. In evaluating prospective suppliers, OEMs examine their history of providing consistently
high-quality products, and often their internal engineering capabilities. Candidates may be asked to conduct
self-assessments and provide detailed information on cost structures, quality control procedures, factory equipment,
and workforce capabilities. The OEM may inspect each candidate’s plant.”

If they pass the initial screening, suppliers become candidates for long-term contracts, perhaps on a sole-source
basis; in the automotive industry, such arrangements might extend over a 5-year model run or longer. Suppliers can
expect a steady flow of orders so long as their shipments meet the OEM’s quality and JIT delivery targets (suppliers
may be expected to provide just-in-time deliveries in small lots several times per day). The OEM may consult them
at an early stage in the design of new products, ask the supplier's own engineers to take over or share in development
work, and stand ready to make modifications during production. Parker-Hannifin, for example, a major producer
of hose assemblies for automotive air conditioners, now designs many of these assemblies; in earlier years, OEMs
provided Parker-Hannifin with detailed drawings and specifications. Mgjor U.S. automakers have asked suppliers
to install computer-aided design equipment compatible with their own to speed exchanges of technical information.

For the OEM, deding with a smaller group of more broadly capable vendors promises reductions in the upfront
cost and time of product development; the OEM shifts some of the risks of development to suppliers (the product
may not sell, and the supplier may lose its investment in design, in worker training, even in new production
equipment). More important, OEMs hope that common interests will motivate their suppliers to work harder to meet
cost, quality, and delivery goals. In return, the suppliers get implicit or explicit guarantees of future sales, with
monitoring by the OEM replacing repeated bidding. Pressure to reduce costs has been replaced by pressure to
provide JT delivery and ensure quality (sothe OEM does not have to inspect 100 percent of incoming goods).
Although OEMs now find themselves helping suppliers with technical problems, few offer direct assistance in
training beyond providing materials (e.g., manuals, videotapes).’

10riginal equipment manufacturers, or OEMs, sell end products—e.g., cars, computers, airplanes. Caterpillar, for instance, offers ‘broad
range of construction equipment asan OEM. It purchases many parts from its own suppliers, and also sells diesel engines as a supplier to builders
of heavy trucks.

Thediscussion in this box is based on “Corporate Strategy and Industrial Training,** report prepared for OTA under contract No. L 3-5240
by Robert R. Miller, Feb. 28, 1990, pp. 12-14; and “ Supplier Relationships and Training, report prepared for OTA under contract No. L 3-2850
by Louis G. Tornatzky, Rocco DePietro, and James Jacobs, The Industrial Technology Institute, Ann Arbor, M1, Dec. 15, 1989. Alssee Foreign
Investment: Growing Japanese Presence inthe U.S. Auto Industry, GAO/NSIAD-88-1 11 (Washington, DC: U.S. General Accounting Office,
March 1988); and David N. Burt, **‘Managing Suppliers Up to Speed,” Harvard Business Review, July-August 1989, pp. 127-135.

2Japanese-owned SUDSIIES in the United States Put particular Stress ON quality. In & recent survey, 62 percent of transplant respondents
(engineers and managers in Japanese-owned automobile plants, more than half of them Americans) ranked quality as the most important factor
in purchased components, while 83 percent viewed a comprehensive SPC program as the most important criterion for chosing suppliers. Daniel
J. Holt, “ Selling to the Transplants,” Automotive Engineering, April 1990, p. 8.

3In 1985, Ford spun off an in-house training and technical assistance group to form the not-for-profit American Supplier Institute, which
now sells servicesto all comers. The Institute specializesin quality control practices, and has become perhaps the best-known U.S. apostle of
Taguchi methods-a set of techniquesthat stresslife cycle quality, reliability, and customer satisfaction. For a nontechnical introduction see
Genichi Taguchi and Don Clausing, “Robust Quality, " Harvard Business Review, January-February 1990, pp. 65-75.
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Many smaller suppliers have had trouble meeting the new requirements. Surveys reveal sharply differing
perceptions among OEMs and suppliers concerning the need for such manufacturing practices as JIT, SPC, and
kaizen (continuous improvement), with suppliers uninformed or negative compared with OEMs.*Such findings
suggest that, on the whole, movement towards more streamlined supplier networks will be relatively slow in the
United States. They also suggest that many small and medium-sized manufacturing firms, at sea amidst the
confusing choices posed by an array of new technologies, shopfloor practices, and customers seeking more
responsive service, will have trouble surviving. These companies will have to reorganize their own production
operations or look for less demanding customers. Over the next decade or two, thousands of such firms will probably
be bought out or merged. Others will simply shut their doors.

4A recent Delphi survey conducted by Andersen Consulting with 288 respondents from vehicle manufactures and 431 from suppliers,
found wide agreement (90 percent) on the importance of structured programs for continuous improvement such as kaizen. But few respondents
from the supplier group placed much weight onJIT, kanban, and similar production practices—even though these are necessary tools, goals,
and yardsticks for measuring progress in any continuous improvement effort. In another indication of the relatively sow pace of change in the
motor vehicle and partsindustry Andersen’s Delphi panels have seenJIT as a constant 2-3 year sin the future ever sincethe early 1980s. Peter
C. Van Hull, “Results of 1989 Survey of Automobile Trends: Putting the Pieces Together,” paper presented at Autofact '89 Conference &

Exposition Detroit, Oct. 30-Nov. 2, 1989, summarizing Andersen’s proprietary report.

checked quality at various points. Supervisors called
in technicians or maintenance workers to handle
problems as they arose.

In these traditional production systems, unskilled
workers might need some minimum level of manual
dexterity, but the work was more likely to be
boringly repetitive than technically demanding.
Grey-collar employees—toolmakers, electricians,
machine repairers-analyzed problems, exercised
judgment, made decisions. So did supervisors and
manufacturing engineers. But not ordinary workers.
Particularly in unionized plants, the tasks each
employee could do were tightly circumscribed by a
plethora of work rules.

The era of mass production is not over, but work
reorganization together with flexible automation
(discussed in app. 4-A, at the end of the chapter) has
made shorter production runs economical, and
encouraged product differentiation. In assembly,
where the inroads of automation have been slow,
more companies have turned to work groups to
improve quality and flexibility, while reducing the
number of first-line supervisors to cut costs. Typi-
cally, supervisors have been assigned managerial
and liaison tasks earlier exercised at higher levels
(e.g., interdepartmental coordination).

Table 4-2 summarizes the primary features found,
singly and in various combinations, in redesigned
production systems, taking the view that it is the
organization of production, not the computer meth-
ods summarized in appendix 4-A, that distinguishes
the best performing companies. As noted in the
table, when work groups replace individual work

stations, employees typically need broader skills.
Sometimes, shopfloor-workers may even be asked to
deal directly with customers (perhaps their counter-
parts in other fins). Supervision in the traditional
sense often recedes, with hourly paid group leaders
given responsibility for internal coordination and
conflict resolution, as well as liaison with other
departments.

Rarely will the production system in any one
company include all the characteristics listed in table
4-2. Partial, halting, and piecemeal implementation
has been the rule. But many American companies
are experimenting with at least some of these steps.
This generally calls for three types of training:

1. Basic skills. With more employees required to
read information from computer terminals and
enter data correctly, companies that reorganize
as outlined above typically screen employees
for competency in reading, writing, and simple
arithmetic, followed by refresher courses or
intensive instruction for those who need it.

2. Task-specific technical skills. Companies seek-
ing a multiskilled workforce must necessarily
provide more training in the operation of
particular pieces of equipment.

3. Organizational training. Intended to set each
individual’s job in overall context, demonstrate
its importance for achieving the firm's goals
(i.e., cost, quality, customer service), and moti-
vate workers, this kind of training is by far the
most difficult to deliver effectively. Companies
frequently rely on indirect methods--e. g., train-
ing in SPC—to prepare workers to take more
responsibility.
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Table 4-2—New Job and Organizational Design Practices in U.S. Industry

1. Seeking flexibility, firms define jobs more broad/y, with multiskilled groups often taking over responsibility for a number of tasks.
Sometimes broader skills and responsibilities follow more or less directly because computer automation permits each person to do
more.

2. Training exposes employees to corporate goals and enhances motivation, sense of belonging, and commitment. These objectives often
merge into the development of the contextual/ /knowledge employees need in order to understand how their work affects the rest of the
firm and its customers.

3. Employees at lower levels maybe granted a say in decisions on procedures, and perhaps equipment, as well as day-to-day operations.
Often, participation takes the form of consultation between employee representatives and the company’s technical and managerial
staff.

4. Managers may give groups of workers some or all of the authority formerly vested in first-line supervisors, including responsibility for
quality and for coordination with other departments.

5. In selecting new employees, companies may weigh motivational and attitudinal/ factors, as well as social and communications skills,
more heavily than experience. Some American firms have adopted multiple levels of screening, with aptitude and perhaps psychological
tests followed by interviews with both supervisors and prospective co-workers.

6. Pay seales may reflect an employee’s skills (pay for skills) and/or performance (payment for results).

In decentralizing, some companies have replaced functional with product-centered organizations, intended to channel work smoothly
and directly from input to output of the system, creating a faster, more flexible (through-not necessarily less costly) production process.
SOURCES: Technology and Structural Unemployment: Reernp/eying Displaced Adults, OTA-ITE-250 (Alexandria, VA: National Technical Information

Service, February 1986), PP. 356-357: International Competition in Services.OTA-ITE-328 [Washington. DC: U.S. Government Printing Office,
July 1987), pp. 278-284, “

Much organizational and motivational training
aims to modify attitudes concerning employee
responsibility, encourage awareness of the link
between workplace tasks and the company’s overall
success or failure, and build loyalty to the organiza-
tion. The intent is to persuade people that their jobs
are vital for the continuing prosperity of the firm,
and that management values their contributions,
small or large. Although some of this training
smacks of paternalism-and some companies admit
this-it should not be viewed solely in that light.

Box 4-B gives examples of two American manu-
facturers, pressed in different ways by international
competition, that have taken some of the steps
outlined above. To the extent that cost-benefit
tradeoffs can be evaluated, more firms are making
careful efforts at measuring them; they are finding
that training helps workers learn on the job, that
careful attention to integrating new employees into
the organization can reduce the time required for
them to become fully productive.

New Responsibilities

With work groups taking on self-management
responsibility, companies have eliminated foremen,
or placed them over severa groups (totaling perhaps
80 or 100 employees, rather than adozen or so). As
the number of job classifications declines, produc-
tion workers also take over some of the responsibili-
ties of technicians and craft workers (e.g., inspec-
tion, simple maintenance). Finaly, those few plants

that have undergone more-or-less complete transi-
tions to work groups have had to change their
““management’ information systems in rather fun-
damental ways. Some have begun transmitting
customer orders (and sales projections) directly to
the factory floor.

Production Workers

In the United States, management has tradition-
aly given orders and labor has followed them. As
once-sharp lines blur, companies call on a loosely

Photo credit: UAW-Chrysler National Training Center

A joint union-management team develops training plans.
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Box 4-B—Work Reorganization and Training in U.S. Industry: Two Examples'

Motorola: Microprocessor Production

Managers at Motorola pride themselves on their success in taking on Japanese competition, both at home and
abroad. A 1988 recipient of the Malcolm Baldridge Quality Award, Motorola was quicker than most U.S. electronics
firms to recognize that manufacturing would be critical during future rounds of international competition. The
company’s managers reaized that training had to be part of their plans for improvement in manufacturing, as
illustrated by the reorganization of the firm’'s Austin, Texas, microprocessor plant.

The Austin factory is currently in the midst of a two-stage program to cut costs and improve quality and
customer responsiveness. The first stage, largely completed during 1989, entailed a complete redesign of facilities
and operations, but little in the way of new capital outlays. During the second stage, Motorola will invest in a new
generation of flexible manufacturing equipment. The company believes it makes no sense to automate until the
production process is already functioning well. (Thisis aso one of the hallmarks of Japanese manufacturing
practice.)

Although cost reduction was a major goal, this could not be achieved simply by cutting direct labor, which
accounted for no more than 5 or 6 percent of manufacturing costs. Motorola sought improved quality (fewer bad
parts, greater customer satisfaction), shorter delivery times, and greater flexibility-as well as better employee
morale-by organizing production around work cells and work groups. Each cell, manned by 6 to perhaps 20
employees, performs a particular set of tasks. Since the plant operates around the clock, the equipment within a cell
might be shared by as many as four work groups. The product mix varies, so that different shifts may be making
different chips. In the words of one manager: ‘‘ The strategy was to make the product mix problem more manageable
... to inculcate a strong sense of ownership and accountability in which participative management principles could
be applied.”

There are no foremen in the Austin plant. Instead, group leaders, who are hourly employees, have taken over
the supervisory tasks; planning the flow of production based on incoming ordersis one of their primary
responsibilities. Each group is accountable for its own output quality, for productivity improvements, and for
meeting in-plant delivery schedules (e.g., to the next cell). Technicians and engineers have been assigned to work
with most of the groups. Group members must be comfortable with SPC, with a constantly changing mix of
products, and with frequent product/process changes. Sometimes they must placate angry customers. Computer
systems bring business data directly to the factory floor.

When a skills assessment showed that nearly one-third of the existing Austin workforce was weak in reading,
writing, and arithmetic—which had not been apparent in the old work environment-Motorola instituted a 300-hour
internal basic skills course. Like their counterparts in other firms, Motorola managers would prefer not to spend time
and money making up for what they see as deficiencies in the public education system. But, short of culling
employees on the basis of present skills-which no company really wants to do-there was little choice but to
proceed with remedial education.

With the first phase of reorganization largely complete, a plant that had been approaching capacity at some
1.5 million microprocessors monthly now produces more than 4 million. Direct labor has been reduced by half, and
on-time delivery performance greatly improved. Quality has increased steadily toward the firm's ‘‘six sigma’ goal
of near-zero defects. Additional training will be required during the second phase, when sophisticated new
equipment is installed.

Caterpillar: Heavy Industry in Trouble
In many countries, Caterpillar's familiar yellow earthmoving and construction equipment has traditionally held
more than half the market, but in the early 1980s the firm’s position came under severe attack. First, Japan's
Komatsu expanded its product range far beyond the lower end of the market and into Caterpillar (CAT) territory.
Komatsu moved aggressively into Far Eastern countries, and began lining up dealers in the United States. Next, the
exchange rate moved against CAT. With the dollar gaining some 40 or 50 percent against major currencies, and
much of its production in U.S. plants, CAT found itself in a severe cost-price squeeze. Finaly, U.S. contractors,
loyal Caterpillar customers, were steadily losing their dominance of international construction markets.
(continued on next page)

1“Corporate Strategy and Industrial Training,”” report prepared for OTA under contract No. |-3-5240 by Robert R- Miller, Feb. 28,1990.

Also Robert L. Rose,” Caterpillar Sees Gains In Efficiency Imperiled by Strength of Dollar,'Wall Street Journal, Apr. 6, 1990, pp. Al, All;
Nick Garnett, “ Caterpillar Gets Dug in to $2bn Factory Modernization,”” Financial Times, June 6, 1990, p. 14.
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Box 4-B—Work Reorganization and Training in U.S. Industry: Two Examples-Continued

Over 3yearsin the mid-1980s, CAT lost more than $1 billion. With the return of the dollar to lower levels, the
company’s income statement improved. Nonetheless, the huge losses were traumatic. CAT has substantially altered
its business practices, seeking to reduce exchange rate risks by moving production overseas and purchasing more
components abroad. In departing from its past practice of making most of its own parts and components, CAT has
sought to shift risks to suppliers. Today, the company continues to operate 17 plants in the United States, but it
produces components internally only when it has a substantial cost advantage or wishes to preserve core
technological capabilities. Worldwide, Caterpillar now has only 60,000 employees (two-thirds in the United States),
compared with 100,000 at the beginning of the 1980s.

To bring down overall production costs, CAT is investing more than $2 billion in its own manufacturing
operations. Much remains to be done, but the company has moved toward a J T system, and reorganized plants
around machining and assembly cells fitted with state-of-the-art flexible production equipment. Inventories have
been reduced substantially. Although 60 job classifications remain, the number had earlier been more than four
times greater. Work groups have been given responsibility for quality, productivity improvements, and meeting JT
delivery schedules. As an example of the results, transmission assembly at CAT's Peoria, Illinois, plant now takes
afew days rather than 3 months.

Given alengthy history of labor discord, the long-term success of the new practices remains to be seen. Less
supervision, flatter organizational structures, and ever-sticter demands for higher quality and lower costs require
new skills throughout the workforce. CAT's training has traditionally targeted skilled workers and supervisory
personnel, but this has begun to change: the company has introduced new programs to help unskilled and
semiskilled workers cope with the group-oriented approach to production, which has far less formal structure than
found in the company’s old plants.

CAT has also begun helping its U.S. suppliers with training, providing them at cost with coursesin SPC,
blueprint reading, and geometric dimensioning and tolerancing. The company would like to avoid in-coming quality
inspections, relying instead on annual certification of vendors, but many suppliers have been unable to meet the new
quality targets.

Recently, CAT has become concerned that it may not be able to find enough machinists and other skilled
workers in the years ahead. while the firm has revived its apprenticeship program, halted in 1980s as |osses

mounted, qualified candidates have been scarce.

related group of ‘‘soft’ technologies-continuous
improvement (kaizen) and employee involvement
programs, SPC and JIT-to help employees fedl
comfortable in their new roles. SPC and JIT, for
example, frequently function on two levels. as
well-defined technical methods, and also as tools for
impressing on workers their roles and responsibili-
ties in the redesigned production system. For engi-
neers and managers, SPC functions as a rigorous,
guantitative method for monitoring and controlling
production. Shopfloor workers may be asked to
help-by recording SPC data, trying to analyze it,

applying the results where possible-but the pri-
mary purpose is motivational, aimed at self-
discipline.” SPC thus becomes atool for workersto
understand what they are doing and find ways of
doing it better. Indeed, SPC in an American firm
may not differ much from kaizen in a Japanese firm.
Box 4-C discusses in more detail these methods for
helping organize and manage complex production
systems.

The organizational technologies outlined in box
4-C serve as preliminaries to automation, helping
companies avoid mechanizing wasteful or ineffi-

12This is true not only in the United States, butin Japan, where:

Groups begin by learning a number of statistical procedures which the foremanhas been taught in special courses-tree diagrams, Pareto

curves, how to use, if not actually how to do regressions. Thisis partly for real; these areindeed the techniques which-depending on

the nature of the work-place—may be used to identify problems for the group to tackle. Partly, also, they are symbolic-ways of absorbing

and expressing a scientific attitude to work; an initiation into aconfraternity, a little like the Boy Scout learning hisknots.
“Employee Trainingin Japan,”” report prepared for OTA under contract No.L3-4335 by David Cairncross and RonaldDore, M ar ch 1990, p. 15,

For an extensive compar ative study of quality circles and their diffusion, see Robert E. Cole, Strategies for Learning: Small-Group Activities in

American, Japanese, and Swedish Industry (Berkeley, CA: University of California Press, 1989). On current qualitiontrol proceduresinU.S. industry,
particularly for semiconductorsand optical fibers, see“U.S. Investment Strategies for Quality Assurance,” Planning Report 90-1, Quick, Finan &
Associates for the National I nstitute of Standards and Technology, April 1990.
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cient processes. Once a firm understands its proc-
esses and the needs that a reorganized production
system must satisfy, it isin afar better position to
specify new equipment (recall the Motorola exam-
ple, box 4-B). In this light, computer-integrated
manufacturing (CIM) is evolutionary, not revolu-
tionary.

These stages of refinement and streamlining need
not require extensive training in task-specific skills.
They do require attention to problem-solving, singly
or in groups, and to skill breadth. With JIT or
JT-like systems, there is no time to wait for a
supervisor to assess a problem (defective parts, a
machine breakdown) and a speciaist to fix it.
Workers should be in a position to diagnose and
solve most such problems themselves. Maintenance
training, for example, then serves multiple ends,
helping employees understand how equipment oper-
ates, and thus how it may fail, as well as enabling the
company to reduce its maintenance staff.

How much training is needed when work is
reorganized? What makes for good training in
support of continuous improvement or employee
involvement? These questions have no general
answers. But it does seem clear that techniques like
those summarized in box 4-C are more likely to
prove effective when part of a company-wide
reorganization, one that the workforce will accept
and believe in. Typically, this means linking reor-
ganization in convincing fashion to the company’s
competitiveness-hence job security for shopfloor
workers. If employees sense a quick-fix effort, or
think they will be blamed for future problems,
reorganization more than likely will fail.

Supervisors

The supervisor’'s role in a reorganized factory
differs fundamentally from that of the line foreman.
There is less need for such traditional supervisory
tasks as motivating and disciplining workers, or
monitoring performance. When supervisors oversee
a number of work groups, becoming coordinators
and facilitators, it is more as if the supervisor works
for the group rather than over it. For example, the
supervisor may become the liaison with the person-
nel department. Ideally, persuasion replaces author-
ity, with teaching and training added to the supervi-
sor's role. Supervisors also need better diagnostic

skills, and, if they work with engineers, some
familiarity with technical issues.

Some companies have found that fewer than half
their supervisors can adjust, even after training in
human relations, participatory management, and
organizational technologies like SPC or JIT. Super-
visors who cannot make the transition have some-
times found themselves out of work. Other compa-
nies have tried to train redundant supervisors for
technical support jobs, where interpersona skills are
less important. But these jobs have grown considera-
bly more demanding with the spread of computer-
based equipment, and few supervisors, especialy
those promoted from the factory floor, have an idea
background for filling them. Indeed, the simpler
support jobs, like quality control, tend to disappear
with reorganization, while others may now call for
a college degree (using sophisticated computer
models for planning and scheduling-e. g., computer-
aided process planning, or CAPP—see app. 4-A).

Engineers

Reorganization, finally, alters the relationship
between shopfloor workers and engineering staff.
Both product engineers and manufacturing special-
ists may be expected to act on suggestions and ideas
from production workers, join in quality circle and
kaizen meetings, and otherwise treat shopfloor
employees more or less as equals. Many companies
have found this to be a painful experience for their
engineers, who tend to view themselves as fountains
of expertise and the workforce as receptacles.

In the scientific management ideal, there was one
best or optimum way to organize production, that
way known to the initiates. To the extent that this
view still shapes the attitudes of American engi-
neers, they will continue to have trouble working
effectively with shopfloor employees. When it
comes to process design, engineers often concen-
trate on the hardware-machinery and equipment—
treating the workers as adjuncts, there to do what-
ever is too complex or expensive to automate. In the
extreme, engineers may view automation as a way to
get people out of the system because they are sloppy,
unpredictable, inefficient-the source of errors. A
recent survey finds manufacturing engineers poorly
prepared for CIM because interested only in the
technology, not in how people can use it.”

13Detlef K. Koska, ‘‘Technology’s Impact on the Manufacturing Engineer in the Year 2000, " paper presented at Autofact '89 Conference &
Exposition, Detroit, M1, Oct.30-Nov. 2, 1989. The survey was conducted by the A.T. Kearney consulting firm.
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Box 4-C-Organizational Technologies

Statistical Process Control

The goal of SPC is to reduce variance in the production process, resulting in more consistent output with fewer
and less serious defects, minimum scrap and rework." American firms developed the fundamental's of SPC during
the 1920s and 1930s, but the methods have been much more visible since their reimport from Japan, beginning in
the 1970s.

By measuring process parameters (e.g., the moisture content of cookies as they enter a baking oven), and
examining trends over time, SPC defines the limits past which product attributes begin to deteriorate (e.g., the
cookies leave the oven too hard or too soft). Once these limits have been determined, the process can be monitored
to keep the critical parameters in the proper range. Seemingly simple, SPC can become quite complicated when
dozens of variables are involved, or the process goes out of control and the causes cannot be located.

Many if not most such problems are matters for the engineering staff. Companies train shopfloor workersin
SPC methods in large part to impress on them the need for continuous and disciplined attention to their work. Rarely
do they expect employees to actually learn anything about statistics beyond a few simple terms like averages and
ranges. The intent is to sociaize them, integrate them into the production system, and create a self-managing work
environment. Still, basic skills are necessary if workers are to enter data and read the control charts that tell them
whether or not they are doing a good job.

The example of Plumley Companies, an auto parts supplier in Tennessee, illustrates the impacts of SPC and
the training required. During the early 1980s, Plumley was shipping parts with defect rates of 1 in 300; the company
had lost its oldest and one of its best customers-Buick. When Plumley tried to implement SPC in conjunction with
the installation of new manufacturing equipment, it discovered that nearly half of its 500-person workforce had not
completed high school; many employees, including supervisors, were unable to read. The company embarked on
an employee education program. With its investments in new equipment, plus SPC, Plumley was eventualy able
to reduce its reject rate to 1 in 10,000. The firm has won back business from Buick, and gained such demanding
new customers as Nissan.

In another example, a a cookie factory, introduction of SPC proved troublesome, but not because of basic skills
problems. ’Managers neither explained the goas of the program adequately, nor provided appropriate training.
Bakers, mixers, dough rollers, and machine captains focused on maintaining particular target values for moisture
content, line speed, and temperature in each of eight oven zones, without regard for the process as a whole. This
missed the point: actions at each stage affected those downstream; turning out cookies with the desired weight,
shape, color, and consistency required attention to ranges and trends, rather than specific values. Most parameters
must in fact be dightly “off-target:” “tithe dough is too moist, oven temperatures must be a little higher, and perhaps
the line speed a hit slower, else the cookies will be too soft. It was only when management attempted to improve
the situation through a course in problem solving skills that they realized workers not only misunderstood the
purpose of SPC, but resented the way it had been implemented (some, for instance, felt they were simply being asked
to do needless paperwork).

Just-In-Time

The central idea behind J'T production (sometimes known, especialy in Toyota s version, as kanban) is
simple: materials, components, and subassemblies should be delivered (to the factory, assembly line, workstation)
only as needed. Because J'T minimizes work-in-process inventory and buffers of parts between production stages,
it is an essential element in the lean production systems for automobile assembly described earlier in the chapter.

JIT saves money directly through lower inventory levels and reductions in factory floor area (since less storage
space is needed). With on-line inspection, bad parts and other production problems surface immediately, rather than
days or weeks after the fact. While any disruption serious enough to interrupt the flow of parts can shut down
production, this seeming disadvantage lies, in fact, at the heart of the J T approach: the goal is to prevent disruptions;
this is achieved by making them intolerable. As with SPC, the objective is to keep the process always under control
and running smoothly. The costs of disruptions become so high in a JIT system that all workers understand the need
to avoid them.

11n a typical example, a manufacturer of nylon stockings reduced defects by mor e than 80 percent over 7 months through SPC, with no
increasein production cost. W. Edwar ds Deming, Out of the Crisis (Cambridge, MA: MIT Press, 1986), pp. 380-387.

2¢“Training Factory Workers: Three Case Studies,” report prepared for for OTAunder contract No. N3-2670by Larry Hirshhorn, Wharton
Center for Applied Research, October 1989.
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Because a full-blown JIT system marks such a big change in the production process, introduction typicaly calls
for considerable training. For example, workers may need multiple skills so they they can help one another out when
necessary. JIT also requires more sophistication on the part of purchasing departments, which, as noted in box 4-A,
must select suppliers on the basis of reliable delivery and consistent quality so that inspections of incoming parts
can be minimized (and because a batch of bad parts can shut down the plant).

Rather than simply a matter of minimizing inventories, JT methods actually comprise a broad set of guidelines
for designing and coordinating factory production. Understood in this fashion, JT becomes another way of
continually examining each and every piece of the manufacturing process, in all possible lights, looking for potentia
problems and potential sources of improvement. Toyota' s kanban system, for instance, evolved through a quarter
of a century of experience-based learning. When the automaker decided to automate this informal system (named
kanban after the tags used for scheduling), Toyota engineers realized they would first have to spend 2 or 3 years
figuring out the logic embodied in the actions of the people running around the plant with their kanban tags.

Continuous Improvement

Kaizen, or continuous improvement programs, even more than SPC or JIT, should be seen as “philosophy” -a
way of keeping workers focused on the need for cost reduction, quality improvement, reduction of waste and scrap.
Group problem-solving sessions (e.g., quality circles) and employee suggestion programs have been among the
most popular methods for fine-tuning production operations. Workers may meet with supervisors, production
planners, or members of the engineering staff to seek and solve problems and make suggestions for improvement
(better hand tools, reductions in set-up time).

At the NUMMI plant, for example, small groups of production workers meet periodically to seek ways of
modifying assembly tasks or eliminating wasted motion. Improvements may be as simple as rearranging a work
station to allow easier access to parts, or as complex as persuading engineers to alter component designs for ease
of production. Work groups at NUMMI aso help plan training, which has ranged from task-specific skills to human
relations and problem-solving. Experience at many companies shows that kaizen-like programs prove most

successful when they include training in both technical skills and group dynamics.

RESTRUCTURING FOR
COMPETITIVENESS

This section examines restructuring more broadly,
including human resource practices in service indus-
tries. While the sources of competitive pressure
differ, competition in the services centers on costs
and prices, quality and flexibility, just as in manu-
facturing. Retail banks, for example, advertise
low-cost checking accounts, organize production to
minimize bookkeeping errors, and invest in auto-
matic tellers to provide round-the-clock service (and
cut labor costs). Banks now ask *‘ customer service
representatives to engage in active sdlling, using
computer simulations to demonstrate the virtues of,
say, an individua retirement account.“As this
example suggests, service fins, like manufacturing
companies, have begun to manage, train, and moti-
vate their employees in ways that would have been
quite foreign 15 or 20 years ago.

From Work Redesign to Organizational
Restructuring

At Motorola (box 4-B), managers believe that the
days of long production runs of standardized micro-
processor chips are pretty much over. They see more
customization, requiring a production system that
can respond to constantly shifting market demands
without cost or quality penalties. In this light, the
reorganization of Motorola's Austin plant simply
marks the first step in adjusting to the competitive
realities of the 1990s. Subsequent steps maybe more
difficult. The first phase was limited to the factory
floor. Later phases will extend beyond the factory,
affecting engineering, marketing, and finance. Bu-
reaucratic obstacles seem inevitable. In this, the
future for Motorola resembles that for most of
American industry.

New organizational forms emerge gradually, tak-
ing on different shapes in different industries and
different parts of the world. While the picture

14y s. Congress, Office of Technology Assessment, International Competition in Services, OTA-ITE-328 (Washington, DC: U.S. Government

Printing Office, July 1987), pp. 288-291.
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remains cloudy, at the most general level the overall
shift can be described as one from *‘Fordist” mass
production to more flexible organizational struc-
tures.” There is no need to accept the theorizing that
goes with so many of the discussions of both
Fordism and flexible specialization to sketch out the
implications for training.

Table 4-3 (a dightly abbreviated version of which
appeared in ch. 1 as table I-l) traces the shift by
contrasting two ideal types: an older model charac-
teristic of U.S. mass production industries in the
1950s and 1960s, and anew model that encompasses
many of the changes described in this chapter. Old
and new approaches to training appear at the bottom
of the table. The new model has been termed flexible
decentralization to underline two primary points. 1)
investments in flexible automation make shorter
production runs possible with little sacrifice in
efficiency; and 2) decisionmaking authority is being
transferred downward and outward, to semiautono-
mous divisions and to the factory floor.

Labor-Management Relations

Organized labor has been ambivalent or opposed
to several of the changes summarized in table 4-3
(e.g., reductions in job classifications, outsourcing).
In some cases, their suspicions have good cause: not
a few companies have implemented aspects of the
new model, or closed old plants and built new ones
in States where organized labor is weak, as part of
antiunion strategies. Given continued opposition not
only from some union members, but from managers
who would prefer not to yield authority to line
workers, attempts to reorganize existing plants along
the lines outlined in table 4-3, particularly plants
with strong unions and a history of labor-
management discord, have sometimes proved im-
possible.

Although many companies seek to avoid unions
when restructuring-a number of Japanese trans-
plants have located in rura areas where labor unions

have little support-in other cases competitive
pressures have spurred cooperation between unions
and management. Organized labor has been gener-
ally supportive of one of the key elements in table
4-3—transfer of authority downward to the shop
floor. At NUMMI, for example, management agreed
to hire a mgjority of workers from among the laid-off
employees of GM’s old Fremont plant-known for
troubled labor relations—while the United Auto
Workers (UAW) agreed to accept flexible work rules
and only four job classifications. About 240 hourly
workers spent 3 weeks at Toyota's facilities in Japan
for classroom and on-the-job training prior to plant
start-up. These workers then became trainers for the
rest of the 2,000-person workforce. NUMMI has
maintained high quality standards, while productiv-
ity exceeds the GM average by 40 percent.

At GM’s own factories, joint |abor-management
training and quality programs have also had positive
impacts. In the company’s Hamtramck plant, all
assembly is performed by work groups, a Joint
Activities Committee meets weekly to evaluate
quality and productivity, and employees regularly
attend the UAW-GM off-site Paid Educational
Leave program. 16 In other examples, a Jroup organ-
ized through the UAW-GM Human Resources
Center found ways to cut costs of body sealer at the
Lansing (Michigan) Body Plant from $8 to $3 per
car, while joint committees at stamping plants have
managed to dramatically reduce die change times.
As discussed in chapter 8, the UAW has negotiated
joint training funds with the three major U.S.-owned
automakers. These funds are used to promote
teamwork as well as provide technical training.

Genuine Change or Cosmetic?

Companies that take a piecemea approach to
reorganization risk failure, particularly those that
pick and choose Japanese production practices
according to whether managers feel comfortable
with them. It is entirely possible that the new

15Michael J. Piore and Charles F, Sabel, The Second Industrial Divide (New York: Basic Books, 1984); Charles F. Sabel, “ Flexible Specialization
and the Re-emergence of Regional Economies, ' Reversing Industrial Decline? Industrial Structure and Policy in Britain and Her Competitors, Paul
Hirst and Jonathan Zeitlin (eds.) (Oxford, UK: Berg, 1989), pp. 17-70; Richard Florida and Martin Kenney, “HighTechnology Restructuring in the USA
and Japan,” Environment and Planning A, vol. 22 (February 1990), pp. 233-252; Paul Milgrom and Jobn Roberts, “ The Economics of Modern
Manufacturing: Technology, Strategy, and Organization,”” American Economic Review, vol. 80 (June 1990), pp. 511-528. Also see I nternational

Competition in Services, op. cit., footnote 14, pp. 253-287.

16Joseph M. Callahan, * ‘Solidarity in Poletown!”’ Automotive Industries, June 1989, p. 71. Also see *“UAW-GM Joint Activities at the Plant Level,”

Work in America Institute, Inc., Apr. 19, 1989.

Unions in chemicals, steel, and the airlines, among others, have agreed to flexible job assignments, including material handling, repair, and
housekeeping tasks. Harry C. Katz and Jeffrey H. Keefe, “‘Industrial Restructuring and Human Resource Preparedness in Unionized Settings,” Peter
B. Doeringer €t al., (eds.), Trbulence in the American Workplace (New York, NY: Oxford University Press, forthcoming).
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Table 4-3—Changing Organizational Patterns in U.S. Industry

Old model

New model

Mass production,
1950s and 1960s

Flexible decentralization,
1980s and beyond

Overall strategy

. Low cost through vertical integration, mass production, scale
economies, long production runs.

. Centralized corporate planning; rigid managerial hierarchies.

« International sales primarily through exporting and direct
investment.

. Low cost with no sacrifice of quality, coupled with substantial

flexibility, through partial vertical disintegration, greater reliance
on purchased components and services.

. Decentralization of decisionmaking; flatter hierarchies.
. Multi-mode international operations, including minority joint

ventures and nonequity strategic alliances.

Product design and development

. Internal and hierarchical; in the extreme, a linear pipeline from
central corporate research laboratory to development to manu-
facturing engineering.

. Breakthrough innovation the ideal goal.

Decentralized, with carefully managed division of responsibility
among R&D and engineering groups; simultaneous product
and process development where possible; greater reliance on
suppliers and contract engineering firms.

Incremental innovation and continuous improvement valued.

Production

. Fixed or hard automation.

. Cost control focuses on direct labor.

« Outside purchases based on arm’s-length, price-based compe-
tition; many suppliers.

. Off-line or end-of-line quality control.

. Fragmentation of individual tasks, each specified in detail;
many job classifications.

« Shopfloor authority vested in first-line supervisors; sharp
separation between labor and management.

« Flexible automation.
« With direct costs low, reductions of indirect cost become critical.
.Outside purchasing based on price, quality, delivery, technol-

ogy; fewer suppliers.

« Real-time, on-line quality control.
« Selective use of work groups; multiskilling, job rotation; few job

classifications.

« Delegation, within limits, of shopfloor responsibility and author-

ity to individuals and groups; blurring of boundaries between
labor and management encouraged.

Hiring and human relations practices

+ Workforce mostly full-time, semi-skilled.
« Minimal qualifications acceptable.

« Layoffs and turnover a primary source of flexibility; workers, in
the extreme, viewed as a variable cost. .

+ Smaller core of full-time employees, supplemented with contin-

gent (part-time, temporary, and contract) workers, who can be
easily brought in or let go, as a major source of flexibility.
Careful screening of prospective employees for basic and social
skills, and trainability.

Core workforce viewed as an investment; management attention
to quality-of-working life as a means of reducing turnover.

Job ladders

. Internal labor market; advancement through the ranks via
seniority and informal on-the-job training.

« Limited internal labor market; entry or advancement may

depend on credentials earned outside the workplace.

Governing metaphors

« Supervisors as policemen, organization as army.

« Supervisors as coaches or trainers, organization as athletic

team. (The Japanese metaphor: organization as family.)

Training
. Minimal for production workers, except for informal on-the-job
training.

« Specialized training (including apprenticeships) for grey-collar
craft and technical workers.

. Short training sessions as needed for core workforce, some-

times motivational, sometimes intended to improve quality
control practices or smooth the way for new technology.

« Broader skills sought for both blue- and grey-collar workers.

SOURCE: Office of Technology Assessment, 1990.
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approaches work because the elements are mutually
interdependent. With only some of them in place, the
system may perform poorly. Or improvement may
be temporary, with the organization later dliding
back into its old ways—particularly if higher man-
agement does not buy into the entire agenda, but
treats it as another way of manipulating employees.

A 7-year business expansion has made it rela-
tively easy for American industry to invest in
training and experiment with innovations like those
outlined in tables 4-2 and 4-3. Thetest will comein
the inevitable downturn. Some companies in some
industries (including, for example, IBM, Hewlett-
Packard, Motorola, Pacific Telesis, and a number of
large banks) have had long-standing policies of
adjusting employment levels through attrition, re-
training and redeploying their existing workforce
when product or process technologies change, rather
than laying off one group while hiring another with
needed skills.” Facing potential layoffs in its
electric motor and transformer plant in Fort Wayne,
Indiana, General Electric moved some of its growing
production of aircraft engine controls to Fort Wayne,
finding it less expensive to retrain hundreds of
employees with 20-plus years of seniority than to lay
them off and train new people.”

Still, overcapacity or recession will from time to
time force large cutbacks in the output of some U.S.
industries. How will employers respond? A few
companies have begun to experiment with concen-
trated training on company time during periods of
slack demand, hoping to upgrade worker skills for
the long-term good of the organization. Such poli-
cies remain the exception, with many more Ameri-
can firms still subscribing to start-stop practices in
training. One point seems plain: firms that seek to
adopt Japanese production methods in a full-blown

way will not be able to close entire plants for weeks
or months.

Sectoral Comparisons

Table 4-3, while cast in terms of manufacturing,
could just as easily incorporate terms appropriate for
service fins. Table 4-4 givess summary descriptions
of the changes underway in four U.S. sectors—two
in services (banking and retailing), and two in
manufacturing (textiles and automobiles). These
help fill in the general picture of restructuring, while
illustrating differences among industries. Textile
manufacturers, for example, appear the least sophis-
ticated by far in their approach to training.

In both banking and retailing, the forces driving
change have been domestic more than international:
deregulation in the case of financia services; greater
consumer buying power, shifting tastes, and migra-
tion to the suburbs in the case of retailing. Financial
service firms and retailers have adopted aggressive
training and human resource strategies, athough, as
the table indicates, necessarily quite different from
those of manufacturing firms.

Automobile manufacturers pay wages well above
the average, and offer attractive fringe benefits
(about the same in union and nonunion plants); they
have had little trouble finding people with adequate
basic skills who can be trained to work effectively in
their production systems.”In contrast, most low-
level jobs in banking and retailing pay far less, yet
employers want personable, competent workers-
able to deal with the public and convey the desired
image.

Not only can few service firms pick and choose
their workers, many must live with annual turnover
rates of 50 percent or more. As a result, training

17¢“Layoffs Called Wrong Approach to Saving Money During Hard Times,” Daily Labor Report, Sept. 22, 1986. On the other hand, companies
including RJ. Reynolds, Eastman Kodak, Bank of America, and Chase Manhattan have abandoned earlier no-layoff policies. John Hoerr and Wendy
Zellner, “ A Japanese Import That'sNot Selling,” Business Week, Feb. 26, 1990, p. 86. Even IBM has used early retirement incentivesto cut itslabor
force in recent years.

18Jerome M. Rosow and Robert Zager, Training: The Competitive Edge (San Francisco, CA: Jossey-Bass, 1988), PP. 209-212.

One analysis, based on data from several companies, found retraining 100 redundant employees and keeping them on the payroll (doing maintenance
and security work) for 6 monthsto be less expensive than laying them off and then rehiring them when demand picked ufRoxane Dean and Daniel
W. Prior, “Your Company Could Benefit from a No-Layoff Policy,” Training and Development Journal, August 1986, p. 40. Part of the reason was
the expectation that some of the laid-off worker s wouldfind new jobs, so that the company would haveto fully train 25 new people asreplacements.
Otherfactorsrnaking the layoff alternative more expensive included greater Unemployment |nsurance charges, separationpayments, administrative costs
of both hiring andfiring, and lost production dueto lower morale among those employees who wer e retained.

19Tn the late 1980s, Diamond-Star Motors, the Mitsubishi-Chrysler joint venture jn Bloomington-Normal, IL, hired a workforce averaging nearly 14
years of schooling; mor e than 50,000 people applied for fewer than 3,000 jobs. Mazda's Flat Rock, MI, plant, which employs 3,100 people, received
nearly 100,000 applications. Richard Child Hill, Michael Indergaard, and Kuniko Fujita, “ Flat Rock, Home of Mazda: The Social Impact of a Japanese
Company on an American Community,” The Auto Industry Ahead: Who's Driving?, Peter J. Arnesen (cd) (Ann Arbor, M1: University of Michigan,
Center for Japanese Studies, 1989), pp. 69-131. The Mazda plant began production in late 1987; Diamond-Star’sfirst carsleft the factory in 1988.



Table 4-4-Restructuring in Four U.S. Industries

Textiles Automobiles * Banking Retailing

Response by U.S. firms to competitive pressures, domestic as well as international

« Product variety within narrower market « Renewed emphasis on larger family
segments cars; introduction of small trucks, vans, markets, and in some oases into

« New investment in automated and utility vehicles foreign commercial banking
production equipment . Strategic alliances with Japanese and . New financial instruments for both

. Diversification, expansion into
specialized stores and market niches
(fast foods, luxury goods), and new
regional and local markets; smaller
stores

. Aggressive movement into offshore

Korean automakers for small car
design and production

. Investments in automated production
equipment; closing of high-cost plants

. Heavy use of information technologies,

retail and corporate customers
. Heavy use of information technologies
often proprietary (e.g., cash

management services)

Restructuring and reorganization

« Tighter links with suppliers and
customers

. “Quick response” production systems,
with more attention to fashion trends

. New plants somewhat smaller

« Closer working relationships with
smaller groups of suppliers

. Limited vertical disintegration, with
selected engineering tasks farmed out
to suppliers

back office collapsed
. Greater stress on safes, marketing,
customer service

. Functional organizations with front and « Decentralization of decisionmaking to

store managers
. Integrated, computer-based inventory,
ordering, and point-of-safe systems

Labor market supply conditions (Many of the shortages noted reflect prevailing wage levels)

« Shortages of workers with adequate
basic skills, high school education

. Shortages of skilled technical workers .

and entry-level supervisors

. Continuing reductions in both white-
collar and blue-collar workforces

Shortages emerging in some skilled
trades due to cutbacks in apprentice
training during the recession years of
the early 1980s

. Shortages of workers with adequate
basic and social skills for customer
service jobs in retail branches

. Shortages of workers with adequate
basic and social skills, especiafly in
some urban areas, for jobs requiring
customer contact

. No consistent source for managerial
tracks

Recruiting and human resource strategies

. At lower levels, take all comers
« Efforts beginning to work with
community colleges

+ High prevailing wage levels help
automakers recruit young workers with
high school and beyond .

time workers
External hiring for management ranks

(e.g., directly from college), rather than «

promotion from within
+ Eliminate low-skilled jobs through
automation, self-service

+ Hire more female, temporary, and part- . Seek new sources of temporary and

part-time workers-e.g., women,

students and retirees

Internal promotion to management

levels, but increasing insistence on

college as a prerequisite

+ Elimination of low-skilled jobs through
automation, self-service (e.g., in
gasoline stations)

Skill changes and job design

. More operator responsibility for quality,

monitoring of equipment performance,
and routine maintenance; basic skills
needed

. Repair work more complex

. Selective use of multiskilled work

. Lower level employees assigned
groups broader range of tasks (e.g., selling)
. Operator responsibility for quality, some « Computer literacy may be needed
routine maintenance, simple
troubleshooting

. Safes clerks responsible for credit card
verification, data entry

. Some computer literacy may be
desirable

Training strategies

« Basic skills programs

. Technical training through community
colleges and equipment vendors

. Basic skills for entry-level workers
quality control practices (e.g., SPC) « Training in proprietary information
« Training programs used to build systems
employee allegiance to corporate goals « Intensive training for managerial
« Basic skills and adult education candidates
courses through joint union-
management training programs

. More cross-training; emphasis on

. Brief but intensive training for entry-level
workers

. Extensive training for managers as they
progress upward

8Vehicle manufacturers, including Japanese-owned transplants, but not suppliers.

SOURCE: Based in part on “Training and Competitiveness in U.S. Manufacturing and Services: Training Needs and Practices of Lead Firms in Textiles, Banking, Retailing, and Business Services,”
report prepared for OTA under contract No L3-3560 by Lauren Benton, Thomas Bailey, Thierry Noyelle, and Thomas M. Stanback, Jr., Columbia University, February 1990, Table 01.
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programs are brief but intensive, stressing basic
skills, firm-specific workplace technologies (e.g.,
point-of-sale terminals), and customer relations.
Although both banks and retail outlets have tradi-
tionally employed many women, longer business
hours (themselves in part a consequence of the
greater number of working women) have led to an
even greater focus on women as part-time workers.
Firms in these sectors, finally, as in a number of
other services, place demands on supervisors and
managers quite different from those in manufactur-
ing organizations. As noted in the table, large banks
and retailers have developed formal procedures for
selecting managerial candidates, and training them
at successive levels of the management track.

Changing Practices in Employment
and Training

Supply and Demand

Generally companies retrain existing employees
when they redesign their production processes.
Moreover, in high-turnover industries, like many of
the services, half the workforce is new each year, so
that training must be built into ongoing operations.
As illustrated by the examples in box 4-B and
elsewhere in the chapter, training an existing
workforce is not so easy as it might seem. Many
companies have found that existing skill levels have
simply not been good enough. Even so, few execu-
tives in major corporations see poor basic skills as a
barrier that cannot be overcome. What frustrates
industry is the double burden of providing remedial
education to improve the skills of high school
graduates who cannot read or do simple arithmetic
(and who may show no interest in learning), before
being able to train in job-specific technica skills. To
avoid this, companies in a position to be selective
build more filters into the screening process before
they hire.

No longer is a high school diploma accepted as a
meaningful credential. Some personnel departments
have also adopted tests intended to measure how
well people perform in a small group setting, while
applicants may have to be approved by the produc-

tion group they will join. As such trends imply, in the
longer term, hiring and training practices, particu-
larly in manufacturing, will probably change quite
substantially. Wage levels may have to rise, if
manufacturing firms-many of which pay much less
than in such traditionally unionized sectors as autos
or steel—are to attract workers with the needed
capabilities. Many young people who once might
have taken jobs in manufacturing now go on to a
junior or community college; fewer seem interested
in pursuing a factory-bound career. It has become
difficult for many U.S. firms to find, not only
production workers with adequate skills, but techni-
cians and engineers willing to work on the shop
floor. Still, managers of large companies generally
see the most serious problems, not in their own
organizations, but in their suppliers-particularly
small firms that not only pay low wages but do little
or no training.

Contingent Workers

As noted in tables 4-3 and 4-4, American compa-
nies have begun relying more heavily on contingent
workers—those without formal or long-lasting ties
to an employer. During the 1980s, temporary and
part-time employment grew at roughly twice the rate
of permanent, full-time employment, and now ac-
counts for about one-quarter of all U.S. jobs.”For
employers, replacing full-time staff with short-term,
project-related, or part-time employees provides a
simple way to adjust for variations in demand. Work
may be subcontracted to small fins, or to individu-
als. Subcontractors, in turn, may have people on call
so that they can respond quickly. Firmsthat rely on
contingent workers can lay off part of the workforce
when times are bad, while avoiding some of the costs
(e.0., fringe benefits) of alarger core of permanent
employees.

Much as in more primitive economies where
casual work is common, contingent workers act as
buffers. Employers have been able to push much of
the risk associated with business downturns, illness,
and other interruptions in people’s ahility to work
onto individuals. (While some contingent workers
eventually become eligible for fringe benefits such

2Richard Belous, *‘Future Labor For ce Requirements,”” presentational Congressional Resear ch Service, July 26, 1989. Including illegal immigrants,
work in the underground economy (most of which is simply unreported, not illegal or otherwise illicit), the self-employed, and those who work at home
would increase the fraction significantly. See International Competition in Services, op. cit., footnote 14, chapter 7, from which portions of the discussion

below draw.

Twenty percent of the 645firms in the 1990 T ower sPerrin/Hudson | nstitute survey reported that they have a cor e/contingenworkforce; another 11
percent are moving in thisdirection. ‘“Workforce 2000-Competing in a Seller’s Market: Is Corporate American Prepared? A Survey Report on
Corporate Responses to Demographic and Labor Force Trends,” op. cit., footnote 3, p. 24.
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as retirement plans, heath insurance, and paid
vacations, most do not.) Rarely does a contingent job
represent one step on a career ladder; indeed, almost
by definition, contingent workers have no access to
internal labor markets, and thus little opportunity for
on-the-job training.

But, like the “fire-and-hire” approach, reliance
on contingent workers may be more expensive for
companies than first appearances would suggest. By
definition, contingent workers are hard to integrate
into group-based production systems. Not only do
they lack company-specific training, and commit-
ment to corporate goals, they may not have needed
task-specific skills-a particular problem in periods
of rapid expansion. When companies design stan-
dardized jobs that can be performed by temporaries,
whether brought in for 2 days or 2 months, they may
be sacrificing efficiency. Over the longer term,
companies that rely too heavily on part-time and
temporary employees may find that they have
substituted flexibility in numbers for the flexibility
created by a workforce rich in experience-based
skills and know-how.

CONCLUDING REMARKS

New technology in the workplace, new forms of
work organization, and the overall shift towards
service industries have accelerated the need for
training in the U.S. economy. As companies move
toward more flexible systems of design, develop-
ment, and production, they must complement their
investments in computer-based technologies with
investments in better-trained workers. The needed
training goes beyond skills for operating particul ar
pieces of equipment. Restructured organizations
cannot function without a workforce that is both
well-trained and well-motivated. Increasingly, man-
agements encourage shopfloor employees to view
themselves as individually responsible, each in their
own small way, for the continued success of the
enterprise. Allocating more responsibility and au-
thority to individuals and groups requires attention
to both hiring practices and training.

While many plant managers believe that upper-
level executives continue to undervalue manufactur-
ing, a growing number of American companies
realize that it will take renewed attention to the
factory floor to solve their competitive problems.
One result: training managers may become members
of strategic planning groups-a status unheard of

just a few years ago. With more training, workers
become more comfortable in learning environments
and better able to adapt to new production technolo-
gies. Companies that recognize this virtuous circle
for what it is have taken a major step toward
continued competitive success.

APPENDI X4-A-COMPUTER-AIDED
TECHNOLOGIES IN U.S.
MANUFACTURING

Advanced manufacturing technologies come in many
varieties. Companies seek lower costs through near-net
shape processing (e.g., precision castings in place of
machined forgings) and better functiona performance
through improvements in heat treatment or surface
hardening. They specify new materials, including fiber-
reinforced composites, which require new processes, and
look to automated inspection procedures to locate one-in-
a-million defects that would be impossible for human
operators to spot.

This appendix first outlines major categories of com-
puter-aided technologies used in manufacting-with no
attempt to be comprehensive. The context is one of
metalworking rather than the chemical or electronics
industries (although many computer-aided technologies
can be employed in a surprising variety of production
settings). Later sections of the appendix discuss diffusion
within American industry and the effects of programma-
ble automation on skills.

Toward Computer-Integrated Manufacturing

Many if not most of the thousands of processes found
in U.S. manufacturing share a common attribute; they
depend, in one way or another, on computer-based control
systems. For many years, the chemical industry has used
automated process controls. Once, a control system would
have had to be specially designed for a given application.
Today, generic components can be programmed via
software for abroad range of applications. In steelmaking,
optical and electronic sensors monitor the chemistry and
temperature of molten metal, feeding information to
process control computers. In machining, numerical
controls (NC) that once required off-line programming
are giving way to controllers that can be used much like
aPC.

The great advantage of the computer for automation
lies in its flexibility: computers can be reprogrammed, not
only for new applications, but to make minor modifica
tions in existing processes. For many years, computers
were too expensive to find many applications on the
factory floor, but with the development of, first, minicom-
puters, then the microprocessor and the PC, hardware cost
is no longer the chief obstacle. Rather, the cost barriers lie
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mostly in software, and in integration. Software programs
must not only be written for each new application, they
must be debugged and maintained. Integration-locating
and assembling equipment that can be linked together,
devising software that effectively coordinates equipment
from different vendors-often proves much more diffi-
cult than initially expected.

Computer-integrated manufacturing (CIM) thus re-
mains an objective more than a redity. Yet many firms
have moved quite a long ways down this road over the
past two decades. And if some of the past efforts to
implement computer-integrated manufacturing now seem
overambitious, that should be no surprise. Technological
innovation of any stripe brings with it unanticipated
difficulties more frequently than unexpected serendipities.
The great difference between adopting computer-based
control systems for factory automation and computer-
based systems, for, say, aircraft flight control is simply
that American companies would normally put their best
technical people to work on aircraft flight controls, and
give them ample budgets, while leaving manufacturing
systems to less competent people with less than ample
budgets.

Programmable automation began in the 1950s and
1960s, with NC machining and early computer graphics
systems. Gradually, these and other stand-alone applica-
tions began to be linked through networks and common
databases. While the process of integration remains a long
way from completion, CIM will eventualy be common-
place. The companies that can most quickly and most
effectively make something useful of acronyms such as
those below will move ahead in international competition:

e CAD, or computer-aided design. In fact, most CAD
systems remain limited to computer graphics, the
automation of drafting and preparation of bills of
materials. Some can generate NC part programs.
Such tasks as maintaining databases of drawings
and specifications, and making the changes called
for during development-often running into the
dozens, if not hundreds, for a single part-have
become much more manageable.

e CAM, computer-aided manufacturing. Descendants
of NC machining, CAM installations today typi-
cally link several machines, along with robots and
materials handling equipment, to create an auto-
mated machining cell or a flexible manufacturing
system (FMS-the difference is simply one of
scale). Only a few hundred large FMS systems have
thus far been built.

Photo credit: American Association of Community
and Junior Colleges

Interactive video training in the use of a computer-aided
drafting system.

- CAPP, computer-aided process planning. Many
shops now schedule jobs and manage work-in-
process inventories with the aid of small computers
and commercially available software packages.
More American firms make use of CAPP than any
other computer-based manufacturing technology.

« CIM, computer-integrated manufacturing. CIM im-
plies combining CAD and CAM, and typically
CAPP as well. The primary objective: moving from
design to production without an intervening stage of
paper drawings and process plans-from CAD to
CAM more-or-less automatically. For practica
purposes, such systems do not yet exist, except for
a few specialized cases such as very large-scale
integrated circuits.

As these technologies develop and diffuse, some
workplace skills will become obsolete-because taken
over by automated equipment-while demand will grow
for others, including systems analysis, programmingg, and
maintenance of both hardware and software. A hig part of
the job for analysts, designers, and programmers is to put
together CIM systems that are easy for unskilled workers
to use. To the extent they are successful, training and
retraining for users will be straightforward.



Chapter 4-Technological and Organizational Change: Implications for Training . 121

Penetration of Programmable Automation™

Surveys indicate that no more than10orl1l percent of
installed machine tools in the United States have NC
capability (about the same asin Japan, although the
Japanese machine tool inventory is substantially newer).
Over 30 percent of these NC machines are at least 10 years
old. Nearly 40 percent of the total consists of simple
models that can read instructions but do not incorporate
computer controls-technology that has been available
for more than 25 years.

None of this should be very surprising. Machine tools
have useful lives measured in decades. The stock turns
over slowly, with companies retaining older tools as
back-ups, even if they rarely use them. Moreover,
investment in CIM-related equipment (including CAD,
CAPP, programmable controllers, and local-area net-
works, as well as NC machines) grew at about 15 percent
annually during the years 1983-1989-quite a high rate.
Two-thirds of U.S. manufacturing establishments have
implemented a least one CIM-related technology (and
nearly half have at least one NC machine tool). More
companies have invested in CAD and CAPP than in NC
machinery because the investments are smaller-at the
minimum, simply a PC and an off-the-shelf software
package. In sum, computer-based manufacturing technol-
ogies seem to be diffusing a about the pace that would be
expected based on past experience with other technologi-
ca innovations. Vexing problems in practica application
tend to counterbalance the economic driving forces. At
the same time, many smaller companies have plainly
failed to grasp the logic of programmable automation, and
thus have not made investments that would be cost-
effective.

Penetration varies with plant size and industry sector,
with a relatively few firms, mostly large, accounting for
most investments. In 1984, for instance, more than half of
al industria robots could be found in the plants of IBM
plus the Big Three U.S. automakers. In 1986, one-quarter
of al manufacturing establishments accounted for nearly
85 percent of the CIM-related investment total. According
to the Census Bureau survey cited in footnote 21, large
establishments make more use of programmable automa
tion than smaller plants (figure 4A-1). Ninety-four
percent of manufacturing establishments employing 500
or more people have invested in at least 1 type of
computer-assisted technology, versus 67 percent of firms
with fewer than 500 employees. Larger plants tend to have

Figure 4A-I—Penetration of Numerically Controlled
Machine Tools and Computer-Aided Design
by Plant Size’
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SOURCE: Current Industrial Reports: Manufacturing Technology, 1988
(Washington, DC: Department of Labor, Bureau of the Census,
May 1989), pp. 31,35.

more types of programmable automation in place; 80
percent of the large establishments sampled had at least
five different advanced technologies, but only 20 percent
of small and medium-sized firms.

Companies that do most of their business with the
Defense Department or other Federa agencies (e.g., the
Nationa Aeronautics and Space Administration) make
greater use of advanced technologies than those selling
primarily to the private sector (figure 4A-2). In the Census
survey, 87 percent of plants that viewed government as
their primary customer had installed at least one CIM-
related technology, compared to 62 percent of plants
selling in other markets. Prime contractors and subcon-
tractors show broadly similar patterns of adoption;
regardless of their size, firms that make products to
military specifications rely more heavily on program-
mable automation than others.

Most companies surveyed report that improvements in
product consistency and quality (more than 80 percent)
and reductions in labor costs (78 percent) have motivated
their investments. Nonadopters often believe that avail-
able technologies are not applicable to their operations, or
are not cost effective. Two-thirds of managers in estab-
lishments without computer-based equipment reported
that their production mix (number of different part
designs, average lot sizes) did not just@ automation. In

21This section summarizes the results of several recent surveys of the adoption by J.S. manufacturing f- of computer -assisted technologies. M ost
of the information comes from Maryellen Kelly and Harvey Brooks, ‘“The State of Computerized AutomatiorinU.S. Manufacturing,” John F. K ennedy
School of Government, Harvard University, October 1988; and Current Industrial Reports: Manufacturing Technology 1988 (Washington DC:
Department of Commer ce, Bureau of the Census, Mayl989), as summarized in “U.S. Manufacturing: Problems and Opportunitiesin Defense and
Commercial Industries,” staff paper, Office of TechnologyAssessment, May 1990. Also see Edith Wiarda, Frostbelt Automation: The ITI Status Report
on Great Lakes Manufacturing (Ann Arbor, MI: Industrial Technology Institute, September 1987). On the situation of smaller firms, see Philip Shapira,
Modernizing Manufacturing: New Policies to Build Industrial Extension Services (Washington, bc: Economic Policy Institute, 1990).
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Figure 4A-2—Penetration of Numerically Controlled
Machine Tools and Computer-Aided Design Among
Defense and Nondefense Firms
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SOURCE: Current Industrial Reports: Manufacturing Technology, 1988
(Washington, DC: Department of Labor, Bureau of the Census,
May 1989), pp. 31,35.

many cases, these perceptions are no doubt accurate, but
the survey results also suggest that some managers do not
grasp the capabilities of programmable automation and
the benefits to be gained.

Both adopters and nonadopters report difficultiesin
financing purchases. At the same time, some companies
have invested in NC equipment, not because it fits their
strategic plan or makes economic sense, but simply on an
ad hoc basis when replacing worn-out conventional tools.
One-quarter of companies that have purchased automated
equipment made no further investments during the past 5
years. The surveys, finaly, suggest a widening gap
between adopters and nonadopters, with most of the new
investments over the next few years likely to be made by
companies that aready have experience with programmab-
le automation. Fewer than 1 in 10 of the establishments
reporting no such equipment as of 1987 planned to make
purchases over the next 3 years.

I mpacts on Skills

Automation not only affects job opportunities, it
changes skill requirements, sometimes in the direction of
deskilling, sometimes upskilling.” At the level of the
firm, automation often correlates with new hiring rather
than layoffs because companies typicaly invest in new
technologies when business is good Overtime, of course,
since the intent is to increase productivity, the firm's

employment may decline. For the economy as a whole,
the effects of automation depend on the relative rates of
growth in output and productivity. Both are uncertain, and
none of the many predictions made over the past decade
has won widespread acceptance.

When it comes to skill requirements-and the long-
running debate over deskilling (whether or not automa-
tion, by reducing overall skill requirements, forces a
growing fraction of workers to function simply as
machine tenders)-the patterns are equally complex.
When CAD programs ran on mainframe computers, for
example, they were used mostly by engineers and
computer specialists, who looked to CAD for help with
complex geometrical tasks. In an aerospace company, the
same people would often use the CAD system and modify
the program (sometimes without telling anyone).

Today, high school graduates with relatively little
specialized training can use the turnkey CAD systems
available from numerous vendors.” So far, these systems
have had most of their impact through the automation of
such labor-intensive tasks as production of finished
drawings based on preliminary sketches. In earlier years,
these sketches would typically have been passed along
from engineersto drafters who worked at a drawing
board. Now the drafting function takes place a computer
terminals. Not only drawings of mechanical parts and
components, but architectural renderings, electrical, pip-
ing, and plumbing layouts, and highway routings can be
produced in 10 or 20 percent of the time once necessary.

Though good basic skills are required to use these
systems, it takes less training to become a capable CAD
operator than to become a competent drafter. While CAD
opens up new avenues for the design engineer, the
drafter’s job has been deskilled. Companies that rely
primarily on CAD systems commonly hire people with
vocational-technical schooling, but no more than, say, a
year's manual drafting experience. They feel that those
with more experience will be overqualified (and perhaps
overpaid), and unable to adapt as well to an automated
work environment.

Early generations of NC technology, somewhat simi-
larly, depended on skilled technicians and engineers to
keep the equipment running and improve performance
(e.g., through efficient programming). The paper tapes
that guided the machines had to be prepared using
speciaized and complex computer languages. The part
programmers who prepared these tapes needed some
design skills, as well as knowledge of machining prac-

2For arecent summary focusing on conceptual issuesin thislong-running debate, see Paul Attewell, “ Skill and Occupational Changesin U.S.
Manufacturing,” draft prepared for the conference on Technology and the Future of Work, Stanford University, March 28-29, 1990. For sharply
contrasting interpretations of data and projections for the future, see Lawrence Mishel and Ruy A. Teixeira, “ The Myth of the Coming Labor Shortage:
Jobs, Skills, and Incomes of America’s Workforce 2000,” Economic Policy I nstitute, Washington, DC, 1990; and John Bishop and Shani Carter, ‘“The
Deskilling vs Upskilling Debate: The Role of BLS Projections,” draft, July 18, 1990.

BInternational Competition in Services, op. tit.. footnote 14, p. 274.
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tices. They also had to be well versed in programming.
Skilled maintenance workers were needed to oversee the
balky and unreliable electro-mechanical tape readers.
Machine operators, however, became machine monitors.
They were deskilled because the equipment was viewed
as too complicated to permit them to write programs or
intervene in operations; they loaded and unloaded parts,
and watched for mafunctions.

Current generations of microprocessor-basedNC equip-
ment feature help screens and prompts, much as found in
software packages for word processing. With aweek or so
of training, most workers can begin using the simpler
systems. Because the equipment is straightforward and
reliable, semiskilled shopfloor workers can now do a
good deal of programming themselves, limited not by
their computer skills but by their knowledge of machining
(just as word processing software can catch simple entry
or spelling errors but not syntactical mistakes). Mainte-
nance requirements have also changed with the shift from
tape readers to direct computer control.

The surveys cited earlier in the appendix (footnote 21)
indicate that about two-thirds of NC machine operators
have at least “some programming” responsibility, with
one-haf having “major programming’ responsibility. In
effect, part programming has now been deskilled; opera-
tors and machinists can take back some of the responsibil-
ity. Machinists who prepare and debug programs find
their jobs have been reskilled. Operators who once simply
tended automated machines but now take on some part
programming find their jobs upskilled. While few compa-
nies cite skill deficiencies as a barrier to purchases of CIM
equipment, some report lack of skillsto be abarrier to
implementation, especially when it comes to mainte-
nance.

Many of the mid-level skills will disappear, as NC
systems grow still more sophisticated. Today, CAD
systems can automatically generate only simple NC
programs. As development of integrated CAD/CAM
proceeds, more complex programming tasks will be
automated. Eventually, the system will do everything
except handle the exceptional cases. Because they are
exceptional, these will have to be routed to highly skilled
workers, perhaps engineers, who can resolve ambiguities
and make decisions requiring trade-offs and design
COMpPromises.

As both the CAD and NC examples suggest, program-
mable automation deskills some jobs and upskills others.
When, for example, GM's Linden, New Jersey, assembly

plant installed robots for welding, painting, and glass
sealing, skill requirements for production employees
decreased while those for maintenance workers increased
Effective application of CAPP requires considerable
training, because complex scheduling algorithms replace
the rules-of-thumb previously used. Interpreting the
results and making effective use of them demands at least
as much expertise and judgment as the older procedures—
but expertise of a different sort.

Programmable automation shifts the mix from repeti-
tive tasks (loading/unloading, checking dimensions, mon-
itoring) toward set-up and maintenance, as well as
preparing and editing programs. Skill shifts, moreover,
may be cyclical, as in the case of NC machine operators—
whose work was first deskilled through automation, then
upskilled as programming became simpler, and in the end
will probably be deskilled again, as programming itself is
more fully automated. The general pattern appears to be
one in which much of the early technology development
is done by users. Typically, those users are highly
skilled-often engineers. As the technology matures,
vendors take over most of the development. The highly
skilled work migrates from users to equipment suppliers,
with jobs in the user firms generally being either deskilled
(CAD operators in place of drafters) or reskilled (NC
programming in place of manua machining).

At the same time, looking at the effects of new
technologies on a task-by-task basis can be misleading.
While any one task-or all the tasks for a given
worker—may become easier, the job as a whole may
become more difficult because of the mix of tasks or the
speed of production. Often, new equipment operates
faster. Moreover, the company will seek to keep it running
to maximize the payback on its investment. Operator
errors and downtime become more costly. (Japanese
factories are notorious for the pressure placed on individ-
ual employees.) Preventive maintenance and process
quality are likely to become more important. Emphasis on
quality and avoiding mistakes requires a broad under-
standing of the production process. With companies
pushing for flexibility (shorter production runs, more
frequent product change), employees will find themselves
engaged in a wider range of activities. These activities
will change more frequently, putting a greater premium
on alertness and diligence, as well as continuing on-the-
job learning.
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Chapter 5

Delivery of Training by U.S. Firms

SUMMARY

U.S. companies spend billions of dollars each
year to train workers. Still, the extent and quality of
training vary dramatically, and firms seldom evalu-
ate their efforts. Only 35 percent of workers say they
had any form of training while at their current job.

As interest and investment in training grow, a few
pioneering companies, large and small, are design-
ing training programs to support strategic corporate
goals. These firms often find that new instructional
technologies can deliver high quality training at less
cost than traditional teaching methods. Both efforts-
to systematically integrate training with business
strategy and to apply instructional technologies-
are still in their infancy, however. (See ch. 7.)

New training organizations and support struc-
tures, including State assistance programs and in-
dustry consortia, are emerging. While these sources
promise to enhance the scope and quality of training,
their efforts are fragmented and not widespread.

While the data are poor, recent estimates of the
total annual employer investment in formal class-
room training range between $30 billion and $45
billion. Expenditures on informal on-the-job train-
ing could be greater, because few U.S. workers
receive training in a formal classroom or laboratory
setting. Most on-the-job  training is unstructured—
left to chance. Some U.S. firms have found that rapid
technological change increasingly requires workers
to have broader, more theoretical job knowledge that
can be provided best through formal training.
(Formal and informal training can be merged at the
worksite through job aids, simulators, and other new
forms of instructional technology).

Formally or informally, U.S. employers provide
little training partly out of fear that well-trained
employees will sell their skills elsewhere for higher
wages. Human capital theory and subsequent empir-
ical studies suggest that employers can use a variety
of mechanisms to protect themselves from such
risks. There is some evidence that the most highly
trained workers are those least likely to quit or be
laid off. Still, the fear of losing their investment as
well as alack of training knowledge and experience

make many managers reluctant to spend major sums
on formal or structured informal training.

U.S. workers receive training from many sources:
colleagues and supervisors, in-house training de-
partments, equipment vendors, private training com-
panies, and public and private schools and colleges.
When firms introduce new technologies and re-
design jobs, they rely primarily on in-house training
and training by equipment vendors. Once job
descriptions become well-established, educational
institutions provide more of the training.

The quality of training delivered by these sources
varies greatly. In many companies, the in-house
training department is seen as a wayside within the
corporate hierarchy, and rising young executives
hope not to be placed there. Outside sources, in
contrast, are eager to serve client companies. How-
ever, many equipment vendors give only cursory
training to a small group of employees-the ven-
dor’s frost concern is selling equipment. While many
schools and colleges can provide more comprehen-
sive, general training, employers see it as more than
is actually required, and may not want to pay for it.
Alternatively, there is a huge maze of for-profit
training companies and consultants-3,500, by one
estimate-and no way to judge their quality except
by word-of-mouth. They sell both high quality
products and services and untested, off-the-shelf
training materials.

Over the past two decades, the States have
expanded their business development efforts to
include modest support for training. Today, State
investments in worker training are aimed not only at
wooing new firms to boost the State economy, but
also at inducing existing employers to create new
jobs or to avoid layoffs.

By the 1988-89 fiscal year, 44 States operated 1
or more company-customized training programs,
with annual budgets totaling about $375 million. In
addition to these formally budgeted programs, a few
States have spent large sums on training as part of a
package of incentives to attract new industries,
especially new auto plants. Many State-subsidized
educational institutions also provide customized
training for employers on an ad hoc basis outside of
any formal, statewide program.

-127-
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Despite this growing investment, few States have
evaluated their training efforts. One preliminary
study indicates that State assistance has played a
positive role in achieving the goal of enhancing the
competitiveness of existing firms.

Small employers, who are most in need of training
assistance, often need better technology and im-
proved management techniques as well. However,
current State technology assistance programs (which
provide consulting services to firms seeking to
upgrade their hardware, software, and management
systems) are limited in scope and poorly linked with
State training assistance. Neither State technology
assistance nor State training assistance programs are
adequate to meet growing employer demand. “ One-
stop” training and technology assistance for small
employers lost in the jungle of public and private
training providers is available only in Michigan,
Massachusetts, and a few other States.

Growing State involvement in worker training
raises important policy questions. Perhaps most
fundamental is. Should government intervene in the
training marketplace, and what criteria should gov-
ern its assistance given that State resources will
never be adeguate to aid al firms? Closely related is
the question of substitution: Are companies using
State training funds to support nontraining activi-
ties? If the money is being used correctly, would the
firms have trained their workers anyway in the
absence of State subsidy?

Raising these questions may be less necessary if
companies are required to prove financial need and
are limited to subsidies for forma training or
systematic on-the-job training (such as trainers
salaries while on the shopfloor) which can be clearly
identified as training time.

HOW MUCH TRAINING IS
DELIVERED?

Accurate estimates of the extent of worker train-
ing do not exist. There are several reasons.

- Few firms respond to surveys, only a handful of
firms keep track of training expenditures and
these firms account for training costs in very
different ways."

- In employee surveys, workers memories and

perceptions of training events maybe unrelia-
ble.”
Employers more often train their workers
informally on the job than in forma class
rooms, making it hard to differentiate between
“training time” and “work time.”34

Not surprisingly. therefore, estimates of the total
employer investment in training vary greatly. (See
table 5-1.)

Estimates of U.S. employers investments in
formal training range from $30 billion to $44
billions While these estimates could be off track,
there is no doubt that employer-provided training is
alarge enterprise. How large is a matter of interpre-
tation. The $44-billion estimate is less than 1 percent
of 1988 Gross National Product (GNP) ($4.88
trillion). Averaged across an employed workforce of
114 million, investments in formal training are, at
most, $385 per worker per year.

In contrast, the total cost to educate America's 58
million full-time students (those in primary, second-
ary, post-secondary education) in 1987°was
about $311 billion’-$5,400 per student, or 13 to 20
times greater than the amount spent on workers.
Because training is only a small component of most
workers' jobs, its costs should not be nearly as great
as those of the full-time education of students.

1Ann P, Bartel, “ utilizingCor por ate Survey Data to Study I nvestmentsin Employee T raining and Development’ discussion paper for the National

Assessment of Vocational Education, February 1989.

2Nell P. Eurich, Corporate Classrooms (Princeton, NJ: The Carnegie Foundation for the Advancement of Teaching, 1985), p. 7.

3Anthony P. Carnevale et al., Best Practices: What Works in Training & Develop

+—Organization and Strategic Role, report prepared fOr U.S.

Department of Labor (Alexandria, VA: American Society for Training and Development March 1989), p. 36.
4U.S. Congress, Office of Technology Assessment, Technology and the American Economic Transition, OTA-TET-283 (Springfield, VA: National

Technical Information Service, May 1988), p. 129.

5The most recent estimate, fO' 1989, is $44 billion. This total was extrapolated from a survey of companies with 100 or more employees which
received only a 16 percent response rate. The low response rate makes the accur acy of the extrapolation questionable. The survey was published in

Training Magazine, October 1989.

6U.S. Department of Education, National Center for Education Statistics, Digest of Education Ssatistics 1989 (Washington, DC: U.S. Government

PrintingOffice, 1989), p. 29.
Mbid., p. 9.
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Table 5-I—Estimates of Employer Investments in Training
(total annual investment by U.S. employers)

Total Format Informal

Author (dollars in billions)
Oberle (1989) *................. NE 44.4 NE

Comments

The survey was sent to 20,000 business units with 100 or
more employees in early 1989; 3,130 responded for a 16
percent response rate; estimate excludes wages of train-
ees. Three-fourths of the total was for wages of trainers.
Excludes government training.

Mincer (1989)".. . ... 105-210 NES NES This study used wages while in training as a proxy for

training costs. Includes government training.

The survey was sent to 7,765 business units in early 1987;
493 responded (6 percent response rate). One-third to
one-half of responding units had formal training programs.
Some respondents may have included trainees’ wages in
their cost estimates. Excludes government training.

Bartel (1989)°. ................. NE 55 NE

........................ 120-210 30 90-180 The formal training estimate is based on average training

costs multiplied by the number of trainees and courses
from the 1978 Current Population Survey. ASTD excludes
wages of trainees and government training from its formal
training estimate. The low end informal estimate is based
on a Bureau of Labor Statistics survey which found that
informal training was cited three times more frequently than
formal training as a source of qualifying training.*The high
end informal estimate is based on Mincer’s 1989 estimate

($210 billion) minus ASTD’s formal training estimate ($30
billion).

The study used 1978 case study survey data from 12 large
firms, to determine training costs. This was multiplied by
the number of courses from 1978 Current Population

Survey. Includes government training. Higher estimate
includes Wages.

Assumes average firm spends half AT&T’s 1981 average
per employee training expenditure of $1,500, and that half
of all U.S. employees receive training. Includes govern-
ment training. Excludes wages of trainees.

Carnevale & Goldstein (1985)....NE 10-21 NE

Craig & Evers (1981)9 . .......... NE 30-40 NE

NOTE: NE -not estimated; NES not estimated separately. )

8Joseph Oberle, “Training Magazine’s Industry Report 1989,” Trainirég Magazine, vol. 26, No. 10, October 1989, P. 32.

bjacob Mincer, “Labor Market Effects 0f Human Capital and of jis Adjustment to Technological Change,” discussion paper for the National Assessment Of
Vocational Education, February 1989, pp. 17,33. A December 1989 analysis by Mincer, using much the same methodology, resuited in a revised total of $240
billion to $330 billion for formal and informal trainjina. combined. = . . | R .

<Ann P. Bartel, “Utilizing Corporate Survey Data to Study Investments in Employee Training and Development,” discussion paper for the National Assessment
of Vocational Education, February 1989, p. 5. ) ) o

d“Amount Spent onTrainingbyAmericanBusmesses—FactSheet" (Alexandria, VA: American Soclety for Training and Development, no date).

®Max L. Carey, How Workers Get Their Trair]in(k]. U.S. Department of Labor, Bureau of Labor Statistucs, bulletin no. 2226, March 1985.

fAnthony p.Carnevale and Harold Goldstein, Employee Training: jts Changing Role and An Analysis of \w Data (Alexandria, VA: ASTD Press, 1985), pp.
77-82.

9As cited in Carnevale and Goldstein, in footnote f above.

SOURCE: Office of Technology Assessment, 1990.

However, training expenditures are also quite mod-

formal training while others spend nothing. Overal,
est when compared with other employer investments

employers spent more (2.8 percent of payroll) on

in their workers. Forty-four billion dollars equals 1.8
percent of the total compensation that American
firms and other private employers paid their workers
in 1988 ($2.4 trillion). A few companies spend
amounts equal to 4 or 5 percent of their payroll on

coffee breaks, lunch, and other paid rest time for
their employees than on formal training.’

When the costs of informal training are included,
cost estimates range from $105 billion to $210
billion or more per year (see table 5-1). However, the

8Survey of Current Business, vol. 69, No. 7, July 1989, table1.14, P- 45.

9U.S. Chamber of Commer ce, “ Employee Benefits,” Survey Dara From Benefit Year 1988 (Washington DC: 1989), p. 27.
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$210 billion estimate is not comparable with the
other estimates in table 5-1, because, unlike the
others, it assumes that workers share in the costs of
training by accepting a lower wage than would
otherwise be paid during the training period.

Most informal training is unstructured, consisting
of experienced co-workers and supervisors showing
newer employees how to do their jobs. Such training
does not compare favorably with the highly struc-
tured informal training and the growing amount of
formal training provided by firms in competitor
nations (see ch. 3).

Training in Small Firms

Training is delivered unevenly across firms and
among workers. While a few large corporations
spend major sums on employee training, many small
companies spend little or nothing.”Larger firms are
more likely to provide structured training because
they have lower |abor turnover and greater access to
capital to finance training. It is @so possible that
the training tends to further reduce their labor
turnover.

Although smaller firms invest little in formal
training, they nonetheless do train their employees
informally. Typically, workers at firms with less
than 100 employees have greater training needs
because, in comparison to workers at large fins,
they tend to be less well-educated and have a less
stable employment history. These needs are usually
met by supervisors or co-workers informally teach-
ing new hires.”

Strong management commitment at some smaller
firms drives investment in formal as well as informal
training. A few even develop their own in-house
training. For example, Genera Tool, a family-
owned machine tool job shop in Cincinnati, has a

full-time training manager who designs and delivers
both an apprenticeship program and ongoing off-
hours courses for the company’s 300 employees.”
The company defrays part of these costs by allowing
nonemployees to enroll in its classes for afee.

Economic Barriers to Workplace Training™

According to human capital theory, worker train-
ing extends across a spectrum ranging from “gen-
eral’ training, which *‘is useful in many firms
besides those providing it,”“to “specific” train-
ing, which is useful only in the firm where it is
provided. Because firms could lose part of their
return from general training investments if a newly
trained worker took a job with another firm, the
theory states that, although firms might provide such
training, they do not pay for it. Instead, employers
pay a lower wage during the training period to cover
the training costs. Employees accept the lower wage
because they recognize that they will benefit from
the general training. Another theorem of human
capital theory is that firms and workers share the
costs of specific training (the workers' shareis paid
in the form of a wage lower than their productivity
would otherwise justify) since both parties benefit.”
To guard against turnover, the theory says, firms pay
higher wages following specific training than would
be warranted based strictly on productivity.

Some subsequent empirical studies have called
both of these basic premises into question, suggest-
ing that firms sometimes pay for general training and
that firms and workers do not always share the costs
of specific training. More importantly, however,
these studies found that, when firms do take the risk
of investing in both general and specific training,
they are less likely to lose their investment through
quits or layoffs than the original human capital
theory would suggest. This suggests that, at least in

19Jerome M. Rosow and Robert Zager, Training: The Competitive Edge (San Francisco, CA: Jossey-Bass, 1988), p. 1.; Eurich, OP. cit., footnote 2,
p. 9; Sheldon Haber et al., “Employment and Training Opportunitiesin Small and Large Firms’ (Potomac, MD: Simon & Co., under U.S. Small
Business Administration Contract No. SBA-8587-AER-84, 1988), p. viii.

1john H. Bishop, *“On-the-Job Training of New Hires," working paper #89-1 1, Center for Advanced Human Resources Studies, Cornell university;
presented at the symposium on market Tailure in taiaing, LaFoliette |NStitute Of Public Affairs, University of wisconsin, Madison, May 1989, p. 33.

12 ‘Emroyment and Training Opportunities in Small and Large Firms, “ op. cit., footnote 10, p. 90.

13James Stewart, Director, Manufacturing and Engineering, General Tool Co., personal communication, May 4, 1989.

14Thjs discussion is based on a working paper by Michael J. Feuer, OTA,
Beyond,”” August 1989.

15Gary Becker, HUron capital: A Theoretical and Empirical Analysis With Special Reference to Education, 2d ed. (New York, NY: National Bureau
of Economic Resear ch and Columbia University Press, 1975), p. 19.

1”'Eeonomic Analysis of Workplace Training,” op. cit., footnote 14, p. 30.

“Economic Analysis of Workplace Training: HumarCapital Theory and
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some instances, training is less risky as an invest-
ment than many employers believe.”

A study of scientists and engineers found that
those whose firms financed their general training (by
paying for outside courses) earned just as much
during training as those who were paying for their
own education.” The same study found that quit
rates were no greater among scientists and engineers
whose firms paid for general training than among
those who paid the costs of general training them-
selves, either through lower wages or by paying
tuition for courses out of their own pockets.”
Another study, based on a 1982 survey of over 3,000
employers, provides further evidence that firms do
indeed paa/ at least some of the costs of genera
training. 20 T. recapture some Of these costs, wage
rates following training were lower than the in-
creased productivity of the workers would warrant.
Despite the low wage, the workers were still unlikely
to quit or be hired away by rival firms because their
new skills were poorly “signaled” to the labor
market-that is, rival firms were unaware of these
skills and how they might benefit from them.”

An earlier study of manufacturing workers found
that when workers financed a greater share of their
specific training (by accepting lower wages), they
were less likely to quit. When the firms paid a greater
share of specific training, they were less likely to lay
off the workers.”

In actual practice, firmsrarely offer training that
ispurely general or purely specific. Instead, the two
types of training blend along a continuum. Some
empirical studies suggest that when general and
specific training are offered jointly, turnover rates
are reduced, so the likelihood of losing the invest-

ment is lowered.” More importantly, the “risk” of
providing general, transferable skills may be out-
weighed by the benefit to the firm from increased
efficiency in specific training, 24 Because employers
are most likely to capture the benefits of specific
training, and the costs of specific training are lowest
when the employee possesses broad, transferable
skill, the investment in general training may be
worthwhile.

Both in its origina formulation and in many
subsequent studies, human capital theory suggests
that employers can use a variety of mechanisms to
minimize the real or perceived risks of training
investments. Even so, some managers view training
not as a strategic investment to improve human
capital, but as either an avoidable expense or an
expensive benefit. When profits are up, training
increases; in lean years, it is cut back.”

Cost is not the only barrier to worker training.
Many employers are reluctant to provide training
because they do not know the best approach. Senior
managers may not fit training into their plans to
introduce new technology and/or new work proc-
esses.” Production managers are often reluctant to
disrupt operations by releasing employees for train-
ing in the hopes of an elusive future benefit. Many
inexperienced managers fear training will fail, while
others who have had bad experiences with previous,
ill-conceived training efforts are even more wary.”

Despite these barriers, the competitive pressures
outlined in chapter 3 are forcing companies of all
sizes to reevaluate their training needs. Small and
mid-sized suppliers to larger companies will need
better trained workers to meet the stricter quality
requirements of the purchasing fins.

1Ibid., p. 37.

18Miichael Feuer, Henry Glick, and Anand Desai, ‘ ‘|'s Firm-Sponsored Education Viable?” Journal of Economic Behavior and Organization, vol. 8,

1987, pp. 121-136.
197bid.
2Bishop, op. cit., footnote 11.
211bid.

‘Donald Parsons, ““Specific Human Capital: An Application to Quit Rates and Layoff Rates,” Journal of Political Economy, vol. 80, No. 6,

November/December 1972, pp. 1120-1143.

_ BMichael Feuer, Henry Glick, and Anand Desai, *‘ Firm Financed Education and Specific Human Capital: A Test of thelnsurance Hgé)othesi s
invited paper, symposium on market failure in taining, LaFollene School of Public Affairs, University of Wisconsin, Madison, May 1980.

24Masanori Hashimoto, personal communication, June 1989.
25Burich, op. cit, footnote 2, p. 5.

2%peter A. Creticos and Robert G. Sheets, “ Eval uating State-Financed, Workplace-Based Retrajning Programs,” forthcoming report to the National
Commission for Employment Policy and theNational Governors Association March 1990, p. 56.

271bid., p. 58.
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THE IMPACT OF EMPLOYER-
PROVIDED TRAINING

A few companies have made major commitments
to training. For example, International Business
Machines Corp. (IBM) and Xerox Corp., spend 4
percent or more of payroll on training. Motorola, Inc.
has a corporatewide policy of budgeting 1.5 percent
of payroll for training and in fact often spends more
(2.4 percent in 1987).*Motorola is now proposing
that each employee receive at least 40 hours of
education and training each year.

One recent study”urged American employers to
spend 2 percent of their payroll on human resource
development, with the ultimate goal of reaching 4
percent nationwide. However, simply throwing more
money at training will not help firms function better.

Some companies have been able to reap substan-
tial savings by evaluating their training programsin
light of company goals. For example, in 1985,
IBM’s top managers found that they did not know
what the corporation’s total annual expenditure on
training was. It took a 3-month study to reveal that
IBM was spending $900 million a year (or 4.7
percent of total compensation) on education.” Top
management called for a follow-up study to deter-
mine whether the $900 million total wasjustified in
terms of the quality of training and its contribution
to productivity.

With top-level commitment to acting on the
results of the subsequent study, training was “recen-
tralized,” under a Director of Education reporting to
top management; training courses were redesigned,
eliminated, and/or created to match them more
closely to company jobs, and cost-effectiveness
studies led to greater use of distance learning

technologies. A new 5-year strategic plan for educa-
tion, closely linked to business goals, is now halfway
through implementation, and rapidly rising training
costs have been contained.™

Other companies, too, have saved money by
taking a closer look at their training programs and
evaluating the cost-effectiveness of alternative de-
livery methods. NCR Corp. (formerly National Cash
Register) expects to save $70 million per year in
training costs by producing its own training materi-
als on interactive videodisc.™

Effects on Job Performance

Most efforts to strengthen the quality of training
focus on improved job performance. Recent research
as well as anecdotal evidence from companies
indicate that knowledge gained outside of the
normal job context (such as in a classroom) is
difficult to transfer back to the worksite.”* There
are many reasons for this nontransfer: Training
departments are often left out of top corporate
planning, line managers sometimes fail to reinforce
application of the newly learned skills, and, in many
cases, the course itself may not be really focused on
the comct. Of trainees’ jobs.

There are techniques for more closely relating
training to job performance. Companies that can
afford to undertake job analysis, for example, can
often improve their training programs. IBM’ s effort
to create a more responsive training system resulted
in dropping many courses while adding others to
match the 85 major job categories in the company .35
This pruning used Instructional Systems Design
ISD-see ch. 7 for a more complete discussion) to
evaluate the previously existing array of courses for
relevance to the content of specific jobs. Through the

28Paul v, Delker, ‘‘Worker Training: A Study of Nine Companies,” contract report prepared for the Office of Technology Assessment, September

1988, p. 47.

29 Anthony P, Carnevale anq Janet w, Johnston, Training America: Strategies for the Nation (Alexandria, VA: American Society fOr Training and
Development 1989, p. 5). The study wasjointly sponsored by ASTD and the National Center for Education and the Economy.

30Ralph E. Grubb, “ Training in the Workplace: An IBM Case Study,” report prepared for the Office of Technology Assessment under contract

L 3-2830, February 1990, pp. 12-14.

31patricia A, Galagan, “1BM Gets |ts Arms Around Education,”” Training and Development Journal, vol. 43, No. 1, January 1989, pp. 35-41.
32Robert R. Miller, ** Cor porate Strategy and Industrial Training » contractorreport nrenared for the Office of Technology Assessment under contract

L 3-5240, February 1990, p. 41.

3Helen Kelly, “A Primer on Transfer of Training,” Training and Development Journal, November 1982, p. 102.
3L auren B. Resnick, *‘Learning In School and Out,”” Educational Resear ch, No.16, PP. 13-20; and others cited in David stern, *“Institutions and
Incentives for Developing Work-Related Knowledge and Skill,” paper presented at the Technology and the Future of Work Conference, Stanford

University, Stanford, CA, Mar. 28-29, 1990, p. 6.
35Galagan, op. cit., footnote 31, P- 39
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use of ISD, the length of some courses was cut by 25
percent.*

The cost savings from eliminating “nice to
know” information and keeping only “need to
know” information may be substantial. However,
managers seeking greater worker participation as
part of their business strategy often find that the
“need to know’ category is quite large. According
to one recent study of workplace training:

What employees need to learn, beyond their
immediate assignments, depends on what the em-
ployer wants them to contribute. Leading companies
... tell them a great deal about corporate goals and
plans, the operation of the job site, the jobs of peers
and managers, the functions of adjacent work units,
the technology in use, effective problem-solving
methods, and actual costs.”

In some cases, training does not translate into
improved job performance because other steps, such
as reorganization of work, have not been taken. For
example, operators in a large (900-employee) east
coast cookie factory received training in statistical
process control (SPC), problem-solving, and trou-
bleshooting. However, their jobs remained un-
changed, so that they had little opportunity to use
their new skills. Thus, the training had little im-
pact.®

In other cases, the lack of transfer is dueto alack
of post-training follow up. One study found that
students were most likely to apply time management
skills learned in a short course when they attended a
follow-up session where they set goals for applying
their new skills.”

Linking Training to Management Strategy

Many observers note that training departments of
large companies are often isolated from top manage-
ment and that training content is often developed
haphazardly, in response only to immediate needs.”
Thus, lower level managers often justifiably doubt
the usefulness of trainingbecause it sidetracks
people from their “real” work with no apparent
benefit.”

Responsibility for training is necessarily decen-
tralized.”A 1988 survey of 12 large corporations
revealed that, in all but one company, line managers
controlled at least 75 percent of the total corporate
investment in training_43 Although local decisions
are important for flexibility, company-wide training
commitments may not develop without some cen-
tralized guidance. Some large corporations, like
IBM, may gain economies of scale and tie training
more closely to strategic goals by centralizing
oversight of the entire training process at a point
high on the organization chart. To be avoided is
having a human resource development (HRD) de-
partment that produces training videos and courses
that may not be used by operating divisions, while
field managers act on their own to produce or buy a
whole smorgasbord of other training services.

For small businesses, linking training to manage-
ment strategy may be easier. Because most small
companies cannot afford to hire a fill-time trainer,
there is no danger that training can be isolated from
corporate goals. In fact, top management sometimes
isthe HRD department.”

Managers in many U.S. industries rank improving
the quality of their products or services high among
corporate goals. When the correct links are forged,

36Tbid.
37Rosow and Zager, Op. cit., footnote 10, p. 14.

38Larry Hirschhorn, *‘Training Factory Workers: Three Case Studies, « 1 actor report prepared for theOffice of Technology Assessment,” July

1989, p. 5.

39K enneth N. Wexley 80 Timothy T, Baldwin, «‘Posttraining Strategies for Facilitating Positive Transfer: An Empirical Exploration,”> Academy of

Management Journal, vol. 29, No. 3, September 1986, pp. 503-520.

4Thomas J. Chmura et al., “Corporate Education and Train@,” SRI International Business I ntelligence Program Report No. 753, fall 1987, p. 7.

41 Rosow and Zager, Op. cit., footnote 10, p. *5.

42Richard Gordonet al., “ Proposalfor Creation of a Research Planning Group submitted to the Council for European Studies,” December 1988, p. 3.
43Anthony P, Carnevale and Eric R, Schulz, Best Practices: What Works in Training & Development: Accounting and Evaluation, report prepared
for U.S. Department of Labor (Alexandria, VA: American Society for Training& Development Mar. 31, 1989), p. 149.

44For example, the owner of one small manufacturing company in Cin cinnati not only budgets for formal and infor maltraining, but alsodeliversmuch
of the employee training himself. Typically, he trains the foremen and coaches them as they train the production workers. George Wiles, President, Planet

Products, interview of May 4, 1989.



134 . Worker Training: Competing in the New International Economy

training can play acritical role in quality improve-
ments.

Training has played an important role in Ford
Motor Co.’s quality improvement strategy. Follow-
ing massive layoffs in the early 1980s, Ford insti-
gated an Employee Involvement (EI) process for its
unionized workforce. Training in joint problem-
solving took place on company time, as did a
subsequent program teaching managers how to work
successfully with the more participative workers.

At the same time, Ford and the United Auto
Workers were jointly developing a broad range of
personal development courses offered off-hours. As
discussed at greater length in chapter 8, these
persona development courses made on-the-job train-
ing easier by enhancing participants’ self-esteem,
interest in learning, and basic skills. According to
Ford’'s former Chief Executive Officer, Donald E.
Petersen, training and El played a major role in the
firm's 1986 turnaround from near-bankruptcy to
record profits. Petersen, who retired in 1990, views
ongoing training as a key to the continual quality
improvement needed to sustain profitability .45 (See
box 4-D inch. 4 for further discussion of training in
company efforts to improve quality.)

Training can play an important role in achieving
other corporate goals too. For example, as global
markets mingle, many U.S. corporations seek to
increase exports. This requires employees who can
operate effectively in other cultures and languages.
Aetna's Corporate Education Institute provides courses
in cross-cultural issues to support the company’s
attempt to break into foreign markets. Maotorola's
Training and Education Center briefs top manage-
ment on the culture and history of Asia, to better
understand the company’s foreign competitors and
to help tap Asian markets.”

Even firms who are not focused on exporting are
finding that the demographics of their workforces
are changing (see ch. 3). As the number of immi-
grants grows, language barriers will affect on-the-

job training. More companies will need trainers and
supervisors who are adept in multicultural and
multilingual environments.

Evaluation of Training

Evaluation can improve training. Although it is
rare, managers are becoming more interested in
evaluation when they look more closely at their
training expenditures and ponder what they got for
their money.

A 1986 survey of training professionals in major
corporations found that |ess than half of the training
programs offered by their firms were evaluated at
all.” Similar results were abtained in 1988, when
ASTD surveyed several large companies known to
keep excellent records of training costs. Of this small
group, only 10 percent actually assessed the impacts
of training on job performance, and only 25 percent
looked at business results. In most of the firms,
evaluation of training was limited to participant
reactions and, to a lesser extent, knowledge gains.”

The ideal evaluation method for training meas-
ures:

1. reactions (how participants felt about the
Course);

2. knowledge/skill (through competency tests);

3. application (impact on job performance, judged
by interviews with supervisors and peers fol-
lowing training); and

4. business results (such as increased sales or
profits following training).”

The difficulty of applying this four-part model is
illustrated by the experience of New England
Telephone (NET), A rigorous evaluation of a
technician training program took a full year to
complete. With normal job turnover, the managers
who had originally requested the study were gone by
the time the favorable evaluation report arrived.”
Today, NET relies primarily on reaction sheets and
on focus groups held several months after training to

45Donald E. Petersen: Chairman of Ford and Champion of Its People,” Training & Development Journal, August 1988.

46Chmura, et al., op. cit., footnote 40, p. 9.

47T, Meigs-Burkbart, Employee Training in America: A Comparative Assessment of Training and Development (Princeton, NJ: Opinion Research

Corp., 1986).
48Carnevale and Schulz, op. cit., footnote 43, p. 142,

49Donald Kirkpatrick, ‘Evaluation of Training,”” in R.L. Craig and L R. Bittell (eds.), Training and Development Handbook (New York, NY:

McGraw-Hill, Inc., 1976).
S0Ag cited jn Carnevale and Schulz, op. cit., footnote 43, p. 117.
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Table 5-2—The Skill-Training Life Cycle

Phase of technology development

Changes in jobs, skills, Phase 1: Phase II: Phase lII: Phase IV:

and training Introduction Growth Maturity Decline
Tasks ................ Complex Increasingly routinized Increasingly routinized Narrowly defined
Job Skills . ............ Firm-specific Increasingly general General; transferable General; transferable

Skill training provider.. . . .

Employer or equipment
manufacturer

Market-sensitive
schools and colleges

Impactonjobs.......... Job enlargement; new
positions created with
significant change in

skills needs

Emergence of new
occupations

Schools and colleges
more generally

Declining number of
schools and colleges;
some skills provided by
employer

Relatively rigid job hier-  Elimination of occupa-
archy; occupations as- tions

sociated with formal ed-

ucation and related work

experience requirements

SOURCE: Patricia M. Flynn, adapted from Facilitating Technological Change: The Human Resource Challenge, TJ. Kozik and D.G. Jansson (eds.),
The Worker in Transition: Technological Change (New York, NY: Ballinger Publishing Co., 1988), p. 19.

attempt to improve the quality of training and to
increase its relevance to strategic business goals.™

Obviously, many other factors besides training
can affect business results. Nevertheless, it is often
possible to evaluate training in terms of bottom-line
improvements. For example, customer-relations train-
ing should bring a reduction in lost customers and an
increase in the accuracy of orders, both factors
quantifiable in dollars.*When IBM trained all
1,500 employees at its Austin, Texas manufacturing
plant to make better use of its continuous-flow
manufacturing process, cycle time was reduced by
over half, reducing inventory costs and avoiding the
necessity of adding an expensive third shift.”

The potential payoffs of evaluation are great.
Such analyses are necessary not only to justify
growing corporate investments in training but also to
weigh alternative delivery mechanisms and to im-
prove the quality of training.

TRAINING PROVIDERS

When adults were surveyed in 1983 about job-
related training, the most striking finding was how
few workers received training. About 55 percent said
they had needed training to acquire their current
jobs, but only 35 percent reported receiving any
subsequent formal or informal skill improvement

training. Many adults reported receiving training
from more than one source. Among those who said
they had needed training to acquire their current
jobs, amost 29 percent identified secondary or
post-secondary schools, 28 percent said they were
gualified through informal on-the-job training, and
10 percent obtained their jobs with skillslearned in
formal company training programs.”

Those who had received skill improvement train-
ing in addition to their basic qualifying training also
frequently reported more than one source of this
training. About 14 percent cited informa on-the-job
training and 11 percent mentioned formal company
training, while 12 percent said their skills were
improved through secondary and post-secondary
schools.

Many of those who used schools for job training
were financially supported by their employers.
Among those who reported that schools qualified
them for their current jobs, 8 percent were sponsored
by their employers, as were a full 41 percent of those
receiving skill upgrading in schools.

Who provides training and where it is done may
move through a ‘‘skill training life cycle” asnew
technologies are introduced, develop, and mature.”
As shown in table 5-2, the introduction of newly
developed technology into a workplace can create

‘Ibid., p. 171.

52Dana Gaines Robinson and Jim Robinson, *Training for Impact,”” Training and Development Journal,vol.43,no. 8, August 1989, p. 37.

53Grubb, op. cit., footnote 30, p. 25.

54Max L. Carey, How Workers Get Their Training, y.s. Department of Labor, Bureau Of Labor Statistics, Bulletin No. 2226, March 1985, pp. 5-7.
55Patricia M. Flynn, Facilitating Technological Change (New York, NY: Ballinger, 1988), pp. 16, 27.
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complex new tasks.*With the uncertain quantity
and quality of skills required and the lack of a supply
of appropriately trained workers, managers typicaly
tack these tasks onto existing jobs. Because the skills
needed are fro-specific, training is usualy deliv-
ered either in-house or by the equipment vendor.
Later, as the technology matures, tasks related to it
become more standardized, new occupations related
to it may emerge, and the supply of appropriately
trained workers expands. Training for these new
jobs, created by the adoption of relatively mature
technologies, is more genera (i.e., transferable
among fins) and is more often provided outside the
firms in schools and colleges.

According to one estimate, employers provide 69
percent of their formal training themselves and
purchase 31 percent from outside providers.” (See
box 5-A for a breakdown on the Federal Govern-
ment’s training expenditures on its own employees.)
This reliance on in-house training maybe explained
in part by the skill-training life cycle, which suggests
that firms rely on in-house sources during periods of
rapid technological change.

A 1985 survey of supplier firms to the Michigan
automobile industry found such a pattern. Among
firms that had adopted use of statistical process
control (SPC), computer numerically controlled
(CNC) and computer-aided design (CAD) technolo-
gies, most training was delivered informally on the
job. The firms typicaly sent technicians or line
managers to a formal training class; these individu-
als then trained the others informally .58

The quality of in-house training is directly af-
fected by the skill of training personnel, many of
whom lack professional training education. As the
number of full-time trainers grows, many trade and
professional associations have sprung up to assist

We are going to |

e B
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Employers provide most of their formal training in-house.

them, including the American Society for Training
and Development (ASTD), the National Society for
Performance and Instruction, the Society for Ap-
plied Learning Technology, and the American
Management Association.”A recent industry direc-
tory lists 61 membership organizations serving the
training profession.” These associations help ad-
vance the skills and knowledge of professional
trainers through publications, conferences, informal
networking, and, in some cases, training courses.”

When they turn to outside resources, U.S. firms
purchase training from a wide variety of providers
including equipment vendors, private training con-
sultants, and public and private schools and colleges.
These purchases are estimated to total about $9
billion per year.”

The relationship between in-house and outside
training is complex. In-house trainers may assist in
the design of a purchased course and maybe trained
to teach it. On the other hand, some in-housetraining
departments, such as AT&T’'s, have become so

36Patricia M. Flynn, “Introducing New Technology into the Workplace, « in Investing in People: A Strategy to Address America’s Workforce
Crisis, Background Papers, V. 1 (Washington, D.C.: U.S. Department of Labor, Commission on Workforce Quality and Labor Market Efficiency,

September 1989), pp. 421426.

57 Anthony P. Carnevale et. al., Training Partnerships: Linking Employers & Providers (Washington, DC: American Society for Training &

Development 1990), p. 1.

S8James Jacobs, **The Training Needs of Michigan Automobile Suppliers’ (Ann Arbor MI: Industrial Technology Institute, 1986), P. 7.

3%i_ce Gainer, ASTD, personal communication+ July 27, 1989.

8L akewood Publications, Training 1988-1989 Marketplace Directory, p. 306.

61For €Pi€, the Miami Florida Chapter of ASTD, wWorking with Florida International University, developed a two-semester part-time program
leading to certification as a professional trainer. The curriculum included coursesin instructional design and evaluation training—Betsy Caster and
Willabeth Jordan, “professional Trainers Go to School,” Training and Development Journal, vol. 43, No. 7, July 1989, p. 78.

$2Training magazine’s 1989 industry survey estimates that §9 37 billion was spent 0N purchased training that year—Training, Op. Cit., footnote 5, p.
40. Carnevale estimates that31 percent of total employer investments of $30 billion, or $9 billion per year is spent on purchased training—Carnevale

et al., (1989) op. cit., footnote 3, p. 1.
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Box 5-A—The Federal Government as Trainer

Federal agencies spent $1.03 billion on training of their 2.1 million civilian employees in fiscal year 1988."
This amounted to nearly 1.7 percent of the government’s payroll (salary, wages, and lump-sum payments, but not
benefits) in 1988°(By contrast, some training intensive companies may spend 2.5 percent of payroll or more on
training.)

Almost 60 percent of the training  dollars was used for internal training by agencies. The other 40 percent was
used to cover the costs of training provided by public colleges and universities, trade and professional associations,
and private training institutions.’Managerial, executive, and supervisory employees accounted for approximately

15 percent of total training hours and expenditures;, nonsupervisory employees accounted for the remaining 85
percent.’

While statistics on training are collected by the Office of Personnel Management, qudlitative assessments are
more difficult to find. In the years between 1978 and 1988 the number of employees receiving training almost
doubled, and the hours spent on training increased by 90 percent. The cost per hour of training increased by 20
percent, while the average length of training received by Federal employees decreased by a quarter.’It does not
appear to be known how much of this to attribute to use of more effective training methods and technologies and
how much to attribute to agency efforts to compensate for rising costs by shortening training sessions.

In the years between fiscal years 1985 and 1987, time devoted to the design and conduct of training by Federa

employees increased 4.5 percent. The mix of personnel involved in training activities shifted to involve more
instructors, and fewer support and administrative staff.

The U.S. military budgeted over $18 hillion for trainingin fiscal year 1990. This includes pay and allowances
to trainees and trainers. As discussed in chapter 7 and in the appendix, the military has been a mgjor source of
research and development funds for learning research and for development of instructional technology. In fiscal year
1990, it spent  $22 million on basic research and exploratory development for education and training, and another

$73 million on subsequent or further development. It also spent $81 million for research and development of

simulators and training devices.”

Service, Fiscal Year 1988, p.5.
“1bid., p. 7.
5tbid., p. 10.

ITnis includes nonuniformed employees of the Department of Defense. It does not include postal employees.

Znformation Provided by Geraldine Hahn, Office Of Personnel Management, July 1990.
3United States Office of Personnel Management, Office Of Employee and Executive Development, Employee Training in the Federal

SE.A. Alluisi, L. Richards-Means, and E.B. ViCino, Training and Personnel Systems: R&D Program Description, Fiscal Year 1989/90
(San Diego, CA: Defense Technical Information Center, MATRIS Office, 1989).

successful that they are profit centers, selling
training to other companies. In a few cases, these
training divisions have been spun off into independ-
ent corporations, increasing the ranks of private
training consulting fins. For example, Learning
International, now an independent training vendor,
formerly sold training as a division of Xerox (Xerox
Learning Systems). The American Supplier Insti-
tute, which provides training to auto industry
supplier firms, used to be a division of Ford.

Equipment Vendors

Like most training, that provided by equipment
vendors is of mixed quality. Equipment vendors sell
hardware and software, not training. It is not

necessarily in their economic interest to provide
training applicable to a competitors products. But,
because most companies install equipment from
more than one vendor, their workers would benefit
from broader training. When vendors provide initia
training as part of a sales package, they design their
courses to highlight their product’s strengths rather
than its problems. When downtime rises because
workers lack maintenance skills, it can cut into the
gains in productivity that would otherwise result
from the purchase of new equipment.

Typically, vendors provide training on a short-
term basis. Sometimes, companies develop longer
term training relations with their vendors. Even
these can be unpredictable. For example, one small
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southern manufacturer of paper and plastic cups sent
small groups of workers to its equipment vendor for
intermittent training in machinery repair for many
years. However, in 1989, the equipment manufac-
turer expressed reluctance to continue such training,
and the manufacturer had difficulty in obtaining
appropriate training from other outside sources.”
Finaly, the firm was forced to establish its own
training center, near the equipment vendor’ s facility
in Wisconsin. The manufacturer estimates that it
costs about $1,000 per week, including wages and
travel costs, to send an employee to the new training
center.”

Despite these limitations, vendors are often the
initial and sometimes the only source of formal
training workers receive when using new technol-
ogy. Some equipment vendors are in fact major
training providers. For example, Allen-Bradley, a
major manufacturer of programmable controllers,
has trained over 4,000 maintenance workers in a
year. The enrollment compares to a large community
college or vocational school.”

In the “skill-training life cycle’ (table 5-2),
vendor-delivered training is especially important
when employers purchase new, innovative technol-
ogy, because only the vendor knows how to use it.
For example, during the 1950s, some firms adopting
electronic data processing sent their employees to
the computer manufacturers' schools for as long as
8 weeks to develop the needed skills.* Today, with
training in data processing available from a wide
range of public and private schools and colleges,
vendor training may last only a few days. An OTA
study of office automation found that, when new
equipment was purchased, vendor training was
limited to a brief orientation; the users were then left

on their own to experiment and learn what applica-
tions of the new computer system would best help
them with their work.”

If vendors do not train everyone, they often
instruct the client’s key workers to train coworkers;
unfortunately, the client firm often fails to give these
key workers adequate time away from their ordinary
responsibilities to train others. Worse, these lead
workers may not be skilled trainers and may not
reach al who will operate the equipment. A 1987
survey of large manufacturers and utilities found that
vendors typically trained only the engineers, who
were often poor teachers; they tended to assume a
level of operator knowledge that was unrealistic. As
aresult, operators did not fully understand the new
equipment and were not able to cope with system
breakdowns. * Similarly, vendors of CNC equip-
ment often train managers in small firms, rather than
line workers who use the technology on a daily
basis.”

A few equipment vendors are providing more
generic in-depth training. For example, Allen-
Bradley formed a joint venture with Control Data
Corp. in the early 1980's to develop computer-based
courses on programmable logic controllers, variable-
frequency drives, and CNC fundamentals. These
three courses, now marketed separately by the two
firms, are applicable not just to Allen-Bradley
equipment but also to other brands of controllers.”

New instructional Technology can be used to
replace short, vendor-provided courses with ongo-
ing instruction. For example, Control Data has
developed a generic simulator of a programmable
controller, which is produced and marketed by
Amatrol, Inc., a vendor of fluid power systems.

63y.8. Congress, o1& of Technology Assessment, Making Things Better: Competing in Manufacturing, OTA-ITE-443 (Washington, DC: US.

Government Printing Office, February 1990), p. 182.
64Virgil Sperry, Imperial Cup, personal communication, July, 1990.

S5Larren Elliott, former Allen-Bradley training official, personal communication, July 20, 1989.
66Patricia M. Flynn, *‘Technology Life Cycles and Career Paths,”” in T. J. Kozik and D.G. Jansson (eds.), The Worker in Transition: Technological
Change (New York, NY: American Society of Mechanical Engineers, 1989), p. 250.

67U.S. Congress, Office of Technology Assessment, Automation of America’s Offices , OTA-CIT-287 (Washington, DC: U.S. Government Printing

Office, December 1985).

65R,, B. Helfgott, Computerized Manufacturing and Human Resources (Lexington, MA: Heath, 1988), p. 39.
69Maryellen R. Kelley and Harvey Brooks, “ The State of Computerized Automation in U.S. Manufacturing” (Cambridge, MA: John FKennedy

School of Government, Harvard University, 1988), p. V-21.
TORosow and Zager, op. cit., footnote 10, p. 100.
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Maintenance workers can use the simulator to
practice troubleshooting; they are timed in how long
it takesto repair each of the 47 simulated failuresin
the system.”

Amatrol’'s participation in this joint venture is
based on its experience in training for its own
equipment. The company trainers learned first that
customers wanted more generic training because
their manufacturing systems were typically made up
of components from a variety of vendors and second
that customers want to deliver more training in-
house but lack the equipment to do so. To fill this
market niche, Amatrol began manufacturing compu-
terized training work stations.”

Private Training Consultants

Private training firms have experienced high rates
of growth in recent years. Annual sales of outside
services and off-the-shelf training programs and
materials grew from $1.5 billion in 1984 to $3
billion in 1989.”Many entrepreneurs are attracted
to this low-overhead business with its potentially
high earnings.” One recent industry directory lists
500 training companies and consultants.” Another
industry source estimates that there are at least 3,500
companies supplying training programs and semi-
nars.”

As with other training sources, for-profit firms
vary widely in quality. In theory, because of market
incentives, private training firms can rapidly spread
training techniques across the United States. They
often respond to emerging training needs faster than
public educational institutions.” For example, the
number of private companies selling basic skills
courses, both in print and through computers, is
proliferating (see ch. 6).

The best consultants tailor training to meet the
needs of individua employers. However, many
others sdll or rent off-the-shelf packages that may or
may not apply to the employer’ s business goals and
workforce. A few offer training techniques whose
effectiveness is unproven. For example, severa
firms sell motivational tapes that purport to reach a
deeper level of consciousness by sending messages
separately to the two hemispheres of the brain.
Studies by behavioral psychologists indicate that
this technique fails to enhance learning.78 Independ-
ent evaluations, with experimental and control
groups would be needed to substantiate the claims
made about some training products. Such evalua-
tions are seldom conducted.”

Even as more small firms enter the private training
industry, larger, established firms are undergoing a
wave of mergers and acquisitions. For example,
Zenger-Miller, one of the largest supervisory and
management training firms, was acquired in 1989 by
Times Mirror Co., the Los Angeles-based newspa-
per publisher.” Times Mirror had earlier acquired
Xerox Learning Systems, specializing in sales train-
ing, and Mirror Systems, Inc., an interactive video
disc training firm. Since that time, Times Mirror has
purchased Kaset, Inc., a company specializing in
customer service training.” With corporate training
directors looking for courses to meet a variety of
strategic goals, including higher quality, better
service, and improved productivity, such mergers
could offer clients a one-stop shop.

Increased centralization of the private training
industry could improve the efficiency of worker
training. The Instructional Systems Association, a
trade group representing the industry, reports that
the most positive results of the merger and acquisi-
tion trend are additional funds, which could be used

71_arren Elliott, personal communication, July 20, 1989.

T2Paul Perkins, Vice President for Marketing, Amatrol, Inc., per sonal communication, July 25, 1989.

T3As cited in Training Magazine, October 1984 and October 1989.
TCarnevale et al. (1989), op. cit., footnote 3, P. 158.

TSASTD Buyer’s Guide8 Consultant Directory, (Alexandria, VA: ASTD, 1989), P. 3.
76Vincent W. Hope €t &, “Packages and Seminars,” in Robert L. Craig (Cd.) Training and Development Handbook, 3d edition (New York, NY:

McGraw Hill, 1987), p. 828.

TIPatricia Flynn Pannell, **Occupational Education and Training: Goals and Performance, * in Peter B. Doeringer and Bruce Vermeulen (eds.), Jobs
and Training iN the 1980’ s (Boston, MA: Martinus Nijhoff Publishing, 1981), p. 64.

78National Research Council, ENhancing Hyman Potential (Washington, D.C.: National Academy Press, 1988), p. 21.
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80+Zenger-Miller bought by Times Mirror: Consolidation A Trend, .y 00 ol 26 No. 1, January 1989, p. 14.
81 Terry Broomfield, Executive Director, Instructional Systems Association, personal communication, July 26, 1989.
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for research and development, improved delivery
systems, and improved quality .82 However, it is also
possible that mergers and acquisition will lead to
greater emphasis on off-the-shelf packages and
standardized approaches that fail to meet employers
unique needs.

Proprietary Schools

Privately owned and operated vocational schools
traditionally fill an important niche in pre-
employment training for young people. These pro-
prietary trade and technical schools serve a popula-
tion largely unreached by other educational institu-
tions-low-income, young adult minorities-and
have a lower dropout rate than their publicly funded
counterparts. 83 On average, proprietary schools place
81 percent of their graduates, which suggests to
some that their graduates’ skills match labor market
needs.”However, graduates of proprietary schools
are more likely to wind up unemployed than are
graduates of public post-secondary institutions.”
Perhaps the narrow training proprietary school
students get is useful for entry-level jobs but does
not provide a good basis for further advancement.
Small firms are more likely than larger firmsto rely
on these schools as a source of skilled workers.”

Many proprietary schools have excellent records.
For example, over 95 percent of graduates of one
Washington, DC school are placed as electronics
technicians with large computer manufacturers.”

In contrast, reports of fraud and abuse of Federal
financial aid®by other schools have hurt the
reputation of the whole system.

For example, a computer school in New York City
arranged for $25 million in guaranteed student loans
for its enrollees between 1984 and 1987. Students
testified that teachers frequently slept in class or did
not show up at al. The school closed in September
1987, leaving its students without any appreciable
skills but saddled with student loans averaging
$2,500 each.”The U.S. Department of Education
launched a new initiative in June 1989 to try to
control loan defaults at proprietary schools.

Now that enrollment of young adults from the
“baby boom” has ended, proprietary schools are
beginning to offer employers their services as a
source of upgrade training. For example, in 1985,
National Education Corp. (NEC) operated 43 propri-
etary schools in 10 States and obtained about 65
percent of its revenues from federally guaranteed
loans and grants.” By 1988, although the chain had
grown to 53 schooals, enrollment growth was modest,
and NEC refocused its marketing toward employers.
Through an agreement with United Auto Workers
(UAW) and Ford, NEC launched technical literacy
courses for over 1,000 Ford workers at 17 auto plants
that year.”

The experience of some GM workers with propri-
etary schools turned out poorly: Shortly after the
UAW negotiated generous tuition assistance pay-
ments with GM in 1985, a Lansing, Michigan
computer training firm attracted UAW members to
its classes by offering free computer components,
but it provided little training. The Michigan Depart-
ment of Education found that the firm employed “a
janitor without experience or degree in the field, a

82Terry Broomfield, *ISA Survey onMergers and Acquisitions’ (Sunset Beach, CA: Instructional Systems Association, July 1989.
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*aar S old—U.S. Department of Bducation, National Assessment of Vocational Education, Final Report, Vol. | (Washington DC, 1989), 0. 103. See pp.

04-106 for data on retention rates.

84JBL Associates, Facts About Private Career Schools, Their Students, and the Postsecondary Education Context (Bethesda MD: The Career Training

Foundation, 1989), P 3.
85,5, Department Of Education, op.cit,, footnote 6, p. 109.

867J.S. Small Business Administration, Office Of Advocacy, Smail Business in the American Economy (Washington, DC: U.S. GOV ernment Printing

Office, 1988), p.%.
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plumber, a waitress, a construction worker, a rea
estate salesperson, advertiser, minister, and dietician
who apparently have no qualifications for the areas
they are teaching.”” The firm collected over $1
million intuition payments from the UAW-GM joint
training fund before the UAW-GM Human Resource
Center stepped into suspend payments.”

As proprietary schools become more involved in
efforts to upgrade the skills of employees, employers
will need to select carefully. Trade and technical
schools with good reputations and track records
clearly can offer useful training. Moreover, the
better trade and technical schools respond quickly to
changes in the labor market and technologies.

SHARED TRAINING

One way firms can find their way through the
maze of training providers is by pooling their
resources to jointly buy or develop training. Sharing
the high costs of developing new courses could
potentially make training financially feasible for
many more firms, particularly small firms. However,
until recently, such efforts have been quite limited in
the United States. One factor in firms genera
reluctance to pool their training efforts is the
perceived threat of violating anti-trust laws.*As
discussed in chapter 2, legislation now under consid-
eration might alleviate this problem.

Despite the limitations, there are several avenues
through which two or more firms can share training.
They include;

. unions and professional associations;
. trade associations; and
. educational institutions.

In addition, as interest in training grows, firms may
begin to form consortia specifically for training
pUrpOSES.

Unions and Professional Associations

High quality training is expensive. To support the
costs of such training within a company or an
industry, the firm or industry must, in effect, tax

itself. In unionized companies, collective bargaining
provides a mechanism for collecting such fees.
Because industrial unions typically seek uniform
wages and benefits across an industry, they can be
the catalyst for the formation of industry associa-
tions. Thisis most obvious in the United States in the
construction industry, where local and national trade
associations formed to bargain with strong unions. A
key activity of these trade associations is develop-
ment and implementation of apprenticeship training
with the unions (see ch. 8).

Without unions, financing shared training can be
more difficult. Industry associations may be unable
to obtain voluntary contributions from member
firms, and a single firm acting alone may be
unwilling or unable to support such extensive
training.” However, professional associations some-
times play a role similar to that of unions. For
example, the Institute for Auto Service Excellence
(ASE) operates a voluntary certification program for
automotive technicians. Although ASE does not
dictate what type or where the technicians receive
their training, they must pass uniform tests to win
certification. Another example is the National Coun-
cil for Early Childhood Education, which has
developed a competency-based curriculum for child-
care providers. This curriculum includes modules
that can be included or excluded, depending on the
knowledge required to meet varying State licensing
exams.

Trade Associations

Trade associations and industry groups in the
United States are less involved in training than those
in Europe.”In response to a 1987 survey, State and
national trade association executives said that cur-
rent training activities cost the associations morein
terms of money and time than they made from the
fees charged for training delivered. National trade
associations were not as concerned as State and local
associations, presumably because they had a larger
funding base. A closely related problem is the
incompatibility between training activities and trade
associations' mission statements. In cases where the

92Stephen Franklin, “ GM, Union Learn a Lesson on Retrainin g » Chicago Tribune, Sunday, Jan. 25, 1987, pp. B-1, B-13.

931bid., p. B-1.

%L auri J. Bassi, “Multi-Employer Training Consortia: An |dea Whose Time Has Come” (Washington DC: NFIB Foundation 1990), p. 7.
95Robert W, Glover, *‘Expanding the Use of Apprenticeship,”” report submitted to the Bureau Of Apprenticeship and Training, US. Department Of

Labor, September 1988, p. 26.
%6Bassi, op. cit., footnote 94, p. 6.
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association did not have a specific mandate to
deliver training, funding was available only through
other programs, and a fair amount of work had to be
done voluntarily by staff members with other job
descriptions.

These attitudes may help explain why a Federal
effort to promote apprenticeship training through
national trade associations in the late 1970’s had
little long-term impact. Once the Federal funds were
gone, none of the national associations continued
training programs on their own initiative. A few
programs in unionized industries, such as fire
fighters and health care workers, continue at the
local level (see ch. 8). However, the fragmentation
of industries such as auto repair made it impossible
to develop a uniform curriculum and train a substan-
tial number of apprentices.” There are notable
exceptions to U.S. trade associations' generally poor
track record in training. The National Tooling and
Machining Association (NTMA) was founded in
1943 expressly to train machinists to replace those
going to war. Today, the association has three
training products. 1) curriculum modules, which
they sell to fins, 2) a 4-year machinery training
apprenticeship, or MTA; and 3) a 12-week, 40-hours-
per-week, pre-employment screening and training
program usually offered in conjunction with commu-
nity colleges. The Chicago affiliate of NTMA
operates a successful apprenticeship program that
has now trained 50 journeymen. Although the effort
received a small seed grant from the State Of lllinoais,
it is supported primarily by metier companies.”
Another example is the American Institute of
Banking (AIB), an arm of the American Banking
Association. AIB currently trains about 300,000
workers per year and offers 3 levels of accreditation
in banking skills.

The success of joint union-trade association
training programs in construction has led a growing
number of nonunion construction firms to pool their
resources for training. For example, the Associated
Builders and Contractors (ABC) operates appren-
ticeship programs for member firms. However, these

programs are less formal and have higher attrition
rates than those in unionized firms.*1n 1989, ABC
joined forces with three other construction industry
trade associations, representing both union and
nonunion construction firms, specifically to address
expected shortages of skilled craft workers. Their
new, nonprofit, Construction Industry Workforce
Foundation, offers promise of developing shared
training approaches throughout the industry.” The
Business Roundtable, a national industry associa-
tion located in New York City, launched a major
effort to promote nonunion construction apprentice-
ship in 1989. This effort focuses on the creation of
heal Users Councils (LUCs), or groups of local
contractors, who would work together to influence
the training curricula of local vocational schools to
match their training requirements. The LUC in
Baton Rouge, Louisiana appears to have had some
success in developing the type of training they
require.

Educational |nstitutions

Local educational institutions are a natural vehi-
cle through which individual firms may pool their
training resources. As discussed in the following
section, more and more community colleges are
providing training customized to meet the needs of
an individual employer. In some cases, such efforts
spin off improved curricula that can help meet the
needs of alarger group of employers. For example,
some educational institutions work with trade asso-
ciations to develop generic training for an industry.
In the survey cited above, the few trade association
executives that reported that they delivered training
to their members noted the cooperation of vocational
education personnel as a key element of their
success. “ The availability of State funds to back
cooperative training was also cited as a key element
of a successful trade association training program.

customized training for individual firms can, over
time, lead to more formalized structures, in which
firms support the colleges' training and other
programs on an ongoing basis. For example, the

97Wayne E. Schroeder and Roy L. Butler, Improving Vocational Education Programming through Greater Involvement of Trade Associations
(Columbus, OH: National Center for Research in VocationalEducation, 1987), p. 29.
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101Jydy Schriener, “ Ganging upon work force problems,” Engineering News-Record, vol. 224, no. 2 (January 11, 1990), p. 39.

102§chroeder and Butler, op. cit., footnote 97, p. 28.
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Unified Technology Center (UTC) at Cuyahoga
Community College in Cleveland, Ohio was initi-
ated by the community college president in the early
1980’ s.”“The new program was aimed at helping
industry with technology adoption and training.
Although it was initially funded through the State
and the community college, it currently receives half
of its support from the private sector, one quarter
from the community college, and another quarter
from State and Federal funds (Federal funds come
from designation as a National Institute of Standards
and Technology technology transfer center). UTC
now sells both training and technology consulting
services, particularly to small and medium-sized
fins.

The Southern Technology Council’s (STC) Con-
sortium for Manufacturing Competitiveness (CMC)
has a similar mission on a regional scale. An
offshoot of the Southern Growth Policies Board,
STC includes representatives of Southern Gover-
nors, legislatures, and industry. CMC was formed
with Federal as well as State support in 1988 with
three goals:

1. to demonstrate that public vocational schools
and community colleges can help small and
medium-sized manufacturers with new tech-
nology;

2. to provide more information about the training
needed for the factories of the future; and

3. to produce graduates who are able not only to
iatd%g)t to technological change but to facilitate

The 14 State-supported educational institutions
that make up the CMC have expanded their services
to employers and have leveraged private funding
with consortium monies. For example, Southern
Arkansas University Technical School has received
business support to upgrade its CAD and computer-
aided manufacturing (CAM) training and to serve as
ademonstration facility for firms who want to pilot
new processes there. The school has also equipped
three mobile training facilities tabletop robotics
laboratory, a CAD/CAM center, and a hydraulics
and pneumatics laboratory-which travel to other

Photo  credit: American Association for
Community and Junior Colleges

Community colleges face the challenge of providing
training broad enough to prepare individuals for a techni-
cally changing world, but specific enough to meet the
immediate needs of employers.

colleges, vocational technical institutes, and manu-
facturing firms."* Thus, each member school in the
consortium acts as a catalyst for its own loca
industries, providing a shared source of expertise on
training and technology transfer. On a regional level,
with support from the U.S. Department of Educa-
tion, the Consortium is conducting an ongoing poll
to assess the skill needs of small manufacturers who
are in the process of automating.”” This information
may be used to revise school curricula throughout
the region, to the benefit of many employers.

Like UTC, the CMC, since 1989, has received
financial support from the National Institute of
Standards and Technology. Funds come through the
Southeastern Manufacturing Center at the Univer-
sity of South Carolina-one of three federally
supported centers whose goal is to bring advanced

1035andra Hodge, Cuyahoga Community College, personal communication Mar.1,1989.
1045 outhern Growth Policies Board, Technical and Community Colleges: Leading the Way Into the Nineties (Research Triangle Park, NC: Southern
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105]bid.

1065 outhern Growth Policies Board, Turning to Technology: A Strategic Plan for the Nineties (Rescarch Triangle Park, NC: Southern Growth Policies

Board, 1989), p. 26.
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manufacturing technologies to small U.S. manufac-
turers. The Southeastern Manufacturing Center plans
to use State community colleges to deliver these
services throughout the region, and the CMC is seen
asthe link to these institutions.

THE GROWING STATE ROLE

State governments have fostered cooperation
between educational institutions and employers for
many years. In 1957, North Carolina launched anew
program of customized training that helped induce
New England textile mills to move south.” In 1964,
this program was formalized in the creation of a
community college system with the dual function of
training young people for jobs in the newly industri-
alizing North Carolina economy while also provid-
ing the customized skills needed by employers mov-
ing into the State."” Soon afterward, South Carolina
and Oklahoma created similar networks of schools.

Over the past two decades, the States have
expanded their uses of training as an economic
development tool. Today, training is used not only
to woo new firms, but also to induce existing
employers to create new jobs and to help existing
employers that are not expanding to improve their
business performance.

Funding

In 1989,44 States operated 1 or more customized
training programs, according to an OTA survey.™”
The 51 training programs identified in the survey
spent approximately $375 million on customized
training projects during their most recently com-
pleted fiscal year. Most of the programs served a
variety of purposes, including industrial recruitment
and aiding expansions of existing businesses. How-
ever, the States reported increasing demand for
upgrade training of employed workers. Almost one-
third of the State training programs spent more than
35 percent of their funds on in service training for

firms that were not adding new jobs to the State
economy."

The $375 million that States spent on customized
training programs is only a portion of their total
expenditures on worker training. When recruiting
large industrial firms, some States provide one-time
training subsidies not counted in the figure above.
The State of |llinois made a one-time expenditure of
about $64 million in hiring and training assistance
when it recruited a Mitsubishi/Chryder joint venture
plant to Normal, lllinois in 1988.™ Most of this
specia spending was not part of the State's three
customized training programs, which together had
annual budgets of $36.3 million.

OTA aso did not identify indirect forms of State
support for vocational-technical institutes and com-
munity colleges that perform customized training on
an ad hoc basis at employer request. Employers pay
less for this training than they otherwise would
because the State picks up some of the community
colleges' costs for facilities and trainers.

The typical State customized training program is
small. Half serve under 4,000 employees, and
involve less than $2,500,000 in State expenditures.
(See table 5-3.) California has by far the largest
program, accounting for one-fourth of the spending.
Three others (lllinais, lowa, and Michigan) account
for another quarter.

The most common uses for the State training
funds are vocational skills upgrading, teamwork
training, quality control, and managerial or supervi-
sory training. As discussed in chapter 6, some States
also offer workplace basic skills instruction with
industrial training assistance.

The State programs serve companies of al sizes;
however, firms with 200 to 500 employees seem to
get much of the funding. A majority of the programs
spend most of their funds to assist manufacturing
firms.
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Table 5-3-Selected Characteristics of State-Financed Customized
Training Programs (most recent fiscal year)

Median Low High
Number of contracts with firms ................ 64 5 500
Average contract amount per program. ......... $43,313 $6,500 $1,046,000
Range of total program expenditures among States. . $2,400,000 $111,700 $106,000,000’
Number of employees trained in FY 1988-89 . .. .. 3,940 99 55,243
Expenditure perenrollee . .................... $460 $75 $3,461

8Includes some carryover.

SOURCE: Peter A. Creticos and Robert G. Sheets, State Financed, Customized Training Programs: A Comparative
State Survey, report prepared for the Office of Technology Assessment under contract #.330810, 1990,

tables 4,6.
Effectiveness

State-subsidized customized training programs
have an uneven track record. Thisis not surprising
—most of the programs were not designed solely to
train employed workers. Instead, most States expect
the programs to serve mixed, often conflicting, goals
—attracting new industries, avoiding layoffs at
existing plants, aiding in company expansion, en-
hancing workers' careers, and providing benefits to
the larger society.

Employed Worker Training

However, a National Governors Association
study of four State programs-New York, Illinois,
Cdlifornia, and Missouri-suggests the programs
have helped retain jobs by enhancing the effective-
ness of existing firms."*The four programs repre-
sent the newest type of State training programs; they
provide training grants to companies with very few
strings attached, allowing the company to decide on
the content and the provider. The researchers studied
24 companies that received financial and, in some
cases, technical assistance for training. Although the
purpose of the case studies was not to evaluate the
success of the State programs but rather to develop
a methodology for future evaluation, the results
provide preliminary evidence of positive outcomes.

All 24 firms showed improvements in business
performance from the training."” These improve-
ments were due not to training alone; the training
was part of a broader effort to improve productivity,
quality, and profitability. For example, Northwest-

ern Stedl and Wire Co., in Sterling, Illinois, wanted
to raise profits by bringing its costs down to meet
those of other U.S. mini-mills. (An industry-
sponsored study had shown that Northwestern’s
maintenance costs were much higher than the
industry average). The company used a State grant
to cross-train its maintenance workers; at the same
time, Northwestern changed its product mix and
took other steps to reduce maintenance costs. Taken
together, all of these actions, including the training,
succeeded in reducing maintenance costs.™

The 24 case studies also showed that the State
funds allowed the firms to train more workers more
quickly than was possible using only company funds
and that top managers in all companies came to view
training much more positively.™

Industrial Recruitment

Customized training has proven a valuable tool in
attracting new industries. originally, Southern
States used customized training delivered through
their community colleges to attract northern firms,
especialy textile mills. As the pool of recruits has
shrunk, both Northern and Southern States are
recruiting foreign companies. For example, between
1986 and 1988, Michigan provided $19 million to
train 3,000 new workers as part of a package that
attracted Japan’'s Mazda Corp. to suburban
Detroit."

The States usually provide tax abatements, new
infrastructure, and other incentives as well as
training to recruit new industry. However, as busi-

112Creticos and Sheets, op. cit., footnote 26, p. 83.
1131bid., p. 83.

1141bid., p. 211.

15[bid., p. 85.

116] puise Kertesz, “ I njury, Training Woes Hit New M azda Plant,”” Automotive News, Feb. 13, 1989, p. 52.
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ness interest in a high quality workforce grows,
training is becoming a central part of the incentive
package. When the German silicon wafer manufac-
turer, DNS, was searching for a U.S. site, the
company chose North Carolina over Colorado and
Texas because of North Carolina’ s excellent com-
munity college system and its “carte blanche offer
of assistance. "' This assistance, provided by
Durham Technical Community College, included
hiring new faculty, sending them to DNS' plant in
Italy, developing new training materials, and screen-
ing and training new employees.™

Despite its short-term effectiveness, some State
officials now doubt the value of customized training
in industrial recruitment:"”

... recruitment has been compared to the great
buffalo hunts of the last century. The stampede is
over; herds are no longer plentiful; and 1986 would
be a bad year to go into the buffalo hide business.”

Questions about this economic development tool
arise because many of the firms that initially
relocated to benefit from a low-wage workforce
trained to company specifications have now moved
abroad in search of even lower wages.” Some
research suggests that branch plants of nonlocal
firms, which provide large numbers of new jobsin
the short term, may offer less long-term benefit to
local economies because of their tendency to relo-
cate again, and because they provide relatively
low-skilled jobs based on standardized produc-

tion.'*

Industrial recruitment was, and still is, considered
an important tool for providing jobs in the South’s
rural counties, where wages are low and jobs are
few. However, a detailed analysis of growth trends
throughout the region demonstrates that, between
1977 and 1988, rural counties experienced high un-
employment and declining real per capita income,
despite attracting new factories. By contrast, South-
ern urban counties with better educated populations
experienced strong job growth and lower unemploy-
ment. "

Other concerns have been raised about using
training in industrial recruitment.” One is that
short-term, company-specific training may not pro-
vide the broad skills workers need to survive in
today’s turbulent job markets. Also, existing busi-
nesses may suffer when their newly arrived competi-
tion is subsidized by the State.”

Community Colleges and Vocational-
Technical Institutes

Many (19) of the51 State-customized job training
programs in OTA’s survey relied on community
colleges or vocational-technical institutes.” These
programs often serve existing as well as new
firms.” In addition, many post-secondary institu-
tions provide occasional customized training in
response to the requests of individual employers.
Estimates of the fraction of community colleges and
vocational-technical institutes providing training
customized to the needs of employers (whether
through formal State programs or on an ad hoc basis)
range from 63 to 75 percent.”

117pgy] Delker, *“Worker Training: A Study of Nine Companies, “ report prepared for the Office of Technology Assessment under contract H3-6785,

September 1988, pp. 14-15.
1181bid., pp. 15-16.

119Southern Growth Policies Board, ‘ ‘Halfway Home and A Long Way To Go: The Report on the 1986 Commission on the Future Of the South’

(Resear ch Triangle Park, NC, 1988), p. 21.
1201bid.
121bid.

122Ptricia M. Flynn, **Vocational Education Policy and Economic Development: Balancing Short-Term and Long-Term Needs,”” Design Papers for
the National Assessment of Vocational Education (Washington DC: U.S. Department of Education, National Assessment of Vocational Education,

1987), p. 111-13.

123§tyart Rosenfeld 2Nd Edward Bergman, M aking Connection (Research Triangle Park, NC: Southern Growth Policies Board, 1989), p. ix.
124¢“Taking Care of Business’ The Economist, vol. 310, No. 7590, Feb. 18,1989, p. 28.

1251bid.
126Creticos, Dusha, and Sheets, op. cit., footnote 109, p. 19.

127Examples include North Carolina’s *‘Focused Industrial Training’’ program and Massachusetts’ Bay State Skills Corp.
128Janet Swartz, *“State and Local Response o the Perkins & ~" report prepared by Abt Associates for the National Assessment Of Vocational
Education, January 1989; personal communication with Jim Palmer, Associate Director of the Center for Community College Education, George Mason

University, Mar. 22, 1990.
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There are numerous examples of community
colleges providing customized training for business.
When the Boulder, Colorado, IBM plant changed its
mission from manufacturing to software develop-
ment in 1986, Front Range Community College
retrained almost 1,200 of the 2,000 employees for
new positions at the plant.” IBM now contracts
with Front Range instructors to teach a ‘' program-
ming fundamentals' course previously taught in-
house.

In response to the increasing complexity of auto
repairs, General Motors developed the GM Auto
Services Education Program in 1980.°GM trains
instructors, provides the curriculum, and donates
between $90,000 and $100,000 worth of current
equipment to each of 50 community colleges across
the country. These community collegesin turn train
between 600 and 800 GM technicians annually
through a 2-year cooperative education program.
GM also encourages the community colleges to
design related courses for other local service stations
and for GM technicians interested in maintaining
and upgrading their skills. Other automobile manu-
facturers are developing similar programs.

Despite these successes, many employers per-
ceive post-secondary schools to be ineffective and
inefficient. A 1983 survey of 522 corporate trainers
in the Southwest (which had a 72 percent response
rate) found that allocations of training budgets
reflected trainers' perceptions of the most effective
sources of training. Not surprisingly, the trainers
rated their own in-house training as the most
effective source for both technica training and
professional development, followed by private con-
sultants. Trainers preferred delivering training
through workshops, seminars, and custom courses as
opposed to educational institutions' typical offer-
ings of formal credit and noncredit courses.™

A 1987 survey of manufacturers in the South
reached similar conclusions. Among the 104 firms
responding to the survey, the vast majority (98

Photo credit: American Association for
Community and Junior Colleges

Some U.S. automobile manufacturers have cooperative
education programs with community colleges to train
service technicians.
percent) relied on in-house training, while 84
percent also used training supplied by equipment
vendors. Less than half (41 percent) reported using
community colleges as training providers, and only
10 percent used universities.” The availability of
community colleges was not considered important

in the location decisions of these firms.™

State-funded post-secondary institutions are not
in business only to serve individual employers with
customized training. Both public and private voca-
tional training institutions try to simultaneously
serve three masters-the individual, the employer,
and society.”™In many States, community colleges
evolved out of junior colleges designed to serve
individuals by providing a broad education in
preparation for transfer to a 4-year college. Since the
1950s, State-supported, 2-year, post-secondary in-
stitutions have increasingly emphasized full-time

129Information from the American Association of Community and Junior Colleges Partnership Awards, 1989,

130Information provided by General Motors.

131K atherine Moser and DON Seaman, “Imggcations for Potential Linkages Between Business-Industry and Higher Education,”” Adult Education

Quarterly, vol. 37, No. 4, Summer 1987, pp. 2

132§tyart A. Rosenfeld et. -, Reviving the Rural Factory, V. I:The Final Report (Research Triangle Park, NC: Southern Growth Policies Board, 1988),

p. Xii.
1331bid., p. 53.
134patricia Flynn Pannell, op. cit., footnote 77, p. 50.
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vocational courses for young people: this is now
these schools' primary focus.™

Providing ongoing training to employed workers
has only recently joined the many other goals of
State-funded community colleges and vocational
technical ingtitutions, and State management of
these institutions reflects this history.”*Most States
subsidize these institutions based on full-time equiv-
aent (FTE) enrollments. Such funding formulas,
originally developed for 4-year colleges whose
students enroll full time, do not reward community
colleges and vocational-technical institutes for pro-
viding the short courses employers want. For exam-
ple, courses offered by Colorado community col-
leges must last at least 15 hours and use a standard,
Statewide curriculum approved by a State board in
order to qualify as “accredited” courses leading to
FTE reimbursement.””

South Carolina is more lenient, reimbursing
colleges for shorter, noncredit “continuing educa-
tion" courses targeted to individual employers.
However, here, too, student contact hours must be
added up into FTEs, and courses must be approved
by a State board.” These requirements are time-
consuming, yielding relatively small rewards. The
colleges can get more money more easily by either
enrolling full-time students or tapping the State’s
program for new and expanding businesses.

Community colleges typically seek large employ-
ers that will fill up their classrooms, offering
economies of scale. At the same time, the larger
employers may have full-time training staff with the
time and energy to seek out training assistance.
Small firms are less likely to seek community
college customized training services.

While some community colleges are beginning to
target small businesses, the training offered is
frequently designed for managers and entrepreneurs,
rather than for nonsupervisory employees. Daytona
Beach Community College, for example, runs the

Mid-Florida Research and Business Center, provid-
ing counseling and seminars on topics ranging from
contracts research to trade and export.”*While this
assistance is undoubtedly welcomed by local small
businesses, it cannot replace customized training for
employees.

Community colleges in North Carolina use a
process called “DACUM” (Developing a Curricul-
um), to match their vocational curricula for full-
time students to the changing needs of local employ-
ers. This process involves convening a panel of 8 to
12 expert workers who work with a college coordi-
nator to identify lists of competencies needed in a
particular occupation.” The competencies are used
by community college instructors to match the
courses more closely to rea-world jobs. Use of such
technigques, which require ongoing communication
between employers and schools, can help overcome
negative perceptions and encourage more compa-
nies to use educational ingtitutions to train their
workers.

Training and Technology Extension

Small employers often need better technology and
improved management techniques as well as train-
ing assistance. However, current State technology
transfer programs are limited in scope and poorly
linked with State training assistance. About 10
States currently spend an estimated $25 million to
$40 million on industrial extension services, which
provide technical assistance to small manufacturers
installing advanced technology. ~ Although these
programs are often housed in State universities, their
links to State training programs and 2-year institu-
tions are typically weak. An exception is the
Michigan Modernization Service (MMS) which
provides training assistance and helps businesses
obtain funds from State training programs.

On each site visit, MMS sends training and
technology specialists to conduct the diagnosis and
write the report, which includes an assessment of

135J,S. Department of Education, National Assessment of Vocational Education Final Report,vol. ] (Washington, DC: National Assessment Of

Vocational Education, 1989), p. 99.

136The role of Postsecondary institutions jn serving individuals is discussed in chapter 8.

137Shelli Bischoff, Red Rocks Community College, personal communication, Mar. 28, 1990.

138Joe Hopkins, South Carolina Board for Technical and Continuing Education, per sonal communication, Mar. 28, 1990.

139Example drawn from American Association of Community and Junior Colleges, Keeping America Working Through Partnerships with Small

Businesses.

140[nformation Provided by Kathryn Baker Smith, North Carolina Department of Community Colleges, Apr. 13,1989.
141y . Congress, Office of Technology Assessment, Making Things Better, op. cit., footnote 63, P-177.
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training needs, and to help clients design or procure
training."

Massachusetts has also started to link industrial
extension with training. The Center for Applied
Technology (CAT), adivision of the Massachusetts
State Centers of Exg;llence Corp., promotes “ skill-
based automation. Its agenda |nc|udes informa-
tion and support, research, and technical assistance
to small and medium-sized manufacturers. CAT
consultants conduct audits not only of client firms'
technology but also their workforces. Typically, the
consultant forms a team of managers and shopfloor
workers to identify both training and technology
needs. Although CAT is less than 3 years old and has
provided direct technical assistance to only 15 firms
thus far, its initial efforts look successful.**

For example, at Pneumatic Scale Corp., a 100-year-
old manufacturer of packaging equipment, a CAT
consultant helped form a joint union-management
committee. The committee involved shopfloor work-
ersin designing training to integrate their mechani-
cal work with the automated manufacturing cell that
was to be installed. The workers identified a need for
integrated training in machining and electronics.
CAT worked closely with a State training agency—
the Bay State Skills Corp.-to obtain funding for the
training and found a local technical institute to
provide it. The workcell was installed in September
1989, and 70 percent of the company’s 60 shopfloor
workers are currently enrolled in the newly designed
training. The company president feels that CAT
assistance has been vital to his attempts to increase
both domestic and export sales.

In a smaller project for the Southbridge Sheet
Metal Corp., CAT helped the company integrate its
automated design and manufacturing systems. Over
an 18-month period, CAT designed the software to
link the two systems and worked with a private
technical school to train the workers in how to
translate the CAD drawing to the CNC punch.

State and Federa industrial extension services are
slowly learning that small firms need more than just

the latest hardware-they need help in benefiting
from the technology, which includes training the
workers. At the same time, studies of State training
programs show that training is most effective when
it is part of a broader strategy to achieve clear
business goals.”

The Substitution Question

The growing State role in funding employer
training raises important public policy issues. When
the programs are focused exclusively on industrial
recruitment, critics contend that existing businesses
suffer from subsidized competitionIn reply, many
States have added programs subsidizing training for
existing firms that create new jobs, and other States
have created training programs for existing firms.
But this effort to spread the subsidies more evenly
can never be completely successful. The States
cannot afford to provide training subsidies to al
businesses, and those who are not helped can
justifiably complain that they are being hurt by
government intervention in the market.

Closely related is the substitution issue. There are
two questions. 1) Are companies using State training
funds to support nontraining activities? and 2) If the
money is being used correctly, would the firms have
trained their workers anyway, in the absence of the
State subsidy?

The first question was raised by unhappy workers
at Mazda Corp.’s Flat Rock, Michigan, plant, which
received $19 million in State training assistance.
The workers contend that many of the hours billed
to the State as “on-the-job training” were actually
spent in other activities, including production work
with the assembly line at full sped, and mainte-
nance.” This danger-that the employer can use
the State training assistance for productive work—
was assessed in the NEA study of training grant
programs in California, New York, lIllinois, and
Missouri. The study concluded that the danger
would be less if the States limited subsidies to formal

1421bid., p. 18L1.

143Frank Emspak, **Skills-Based Automation: Can |t Succeed in America? A Case Study,”” paper prepared for the 1 1th Annual Congress Of the
International Federation of Automation and Control, Talinn, Estonia, July, 1990 (New York, NY: Pergamon Press, forthcoming in 1990).

14430hn Hoops, CAT, personal communication, May 30, 1990.
145Creticos and Sheets, op. cit., footnote 26, p. 7.

146<“Taking Care of Business,” op. cit., footnote 124, p. 28.
47K ertesz, Op. Cit., footnote 116, p. 52.
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classroom or laboratory training, which can be
clearly identified as training time.”

The second question appears less serious in light
of the case studies of 24 firms that received State
training grants. State funds helped the companies
overcome many barriers to doing their own training—
poor access to training experts, lack of knowledge
about how training might improve business perform-
ance, poor labor-management relations, concerns
about the loss of trained workers, and bad experi-
ences with prior training efforts.”

Illinois' Prairie State 2000 Program requires firms
to demonstrate financia need for the training grant.
Although this requirement is an important way to
safeguard public funds, most of the case-study firms
saw training as a low-priority investment. Without
State assistance, even those companies that did have
the internal funds to support training were unlikely
to spend it for this purpose.™

Photo credit: American Petroleum Institute

Many forces drive the need for increased investment in
worker training. Here, offshore oil platform workers receive
a briefing on safety procedures before starting to clean and

replace a heat exchanger bundle.

M8Creticos and Sheets, op. cit., footnote 26, p. 84.
1497bid., p. 58.
150Tbid.



Chapter 6

Basic Skillsand the Workplace



CONTENTS

OVERVIEW AND SUMMARY .t
WORKPLACE BASIC SKILLSDEMANDS . . .. ... i
Job Skillsand Education Levels ...
How Big isthe Problem? ... ... i e
TheInternational CONtEXL . . .. ... oo e
Employer Views of Basic SKills ...
Impact on Company Performance ........... ..o
WORKPLACE-ORIENTED PROGRAMS ..t
Company-run Programs . .........ouiei
Joint Initiatives Between Labor and Management . . .. ...t
State Basic SKillS Program . .......oooi i

IMPLICATIONS FOR POLICY: BASIC SKILLS, CORPORATE TRAINING,

AND THE EDUCATIONAL SYSTEM . . .. ...

Boxes

Box

6-A. Immigration and Basic Skills ... ... ... ... ... .

6-B. Evolving Conceptsof Basic Skills ...
6-C. Formal Education and the American Workforce ......................oe.
6-D. Trying To Transfer Military Training Technology: The JSEP Example. . . ...
6-E. Workplace Literacy and the Adult Education Act ..........................

Figures
Figure

6-1. Document Literacy of 21 to 25-Y ear-Olds Who Work Full-Time for aFull Y ear,
by Occupation ........ ..o

6-2. How Y oung High School Graduates Fared on Selected Tasks From the National
Assessment of Educational Progress' Young Adult Literacy Assessment . . . ..

Tables
Table
6-1. Projected Change in Employment by Occupation, 1988-2000, and
Distribution of Total Employment by Y ears of School Completed,

March 1988 .. ... .
6-2. Surveys of Employer Involvement in Workplace Basic Skills Programs.. . . . ..

... 176



Chapter 6

Basic Skills and the Workplace

OVERVIEW AND SUMMARY

Workers need good basic skills-reading, writ-
ing, arithmetic, and oral communications-to han-
dle many of today’s jobs or to benefit from most
formal and some kinds of informal training (e.g.,
reading manuals).'Yet, many American workers
have poor basic skills. Some firms have found it
necessary to frost upgrade the basic skills of 20 or 30
percent of their workers before introducing new
technology or work practices.

Poor basic skills in the workforce affects national
productivity and the standard of living. While the
costs to business of basic skills deficiencies for
business performance can only be crudely estimated,
anecdotal evidence suggests they are high. In some
regions with tight labor markets, employers are
finding it more difficult to hire entry-level workers
with adequate basic skills.

Of course, firms may exercise other options than
remedial training. They can use technology to
replace or deskill jobs, or relocate. American compa-
nies are able to take basic skills for granted in their
operations in Japan or West Germany. Production
workers in these countries may be assigned tasks
that only supervisors or technicians perform here.
The fact that several other countries have well
educated (and sometimes less costly) labor forces
will continue to be a drawing card for many U.S.
firms across a range of industries.

Asfor the use of technology, managers often have
the discretion to increase or decrease skill require-
ments. But, asis discussed in chapter 4, firms often
underestimate the skills needed to employ new
technology. Moreover, international competition is
forcing firms in many industries to reevaluate past
strategies for using technologies. Many firms that
are most successful in adopting advanced technol o-
gies fully develop their workers skills to make
production systems more flexible.

In such organizations, workers usualy need more
than the traditional ‘Three-R’ basic skills. Because
these workers often receive less supervision, they
need to know when to seek clarification of instruc-
tions or information. More so than before, they may
be expected to use their knowledge and skills to
address new situations and unanticipated problems,
or to use information to plan and coordinate with
other work groups. These cognitive skills are import-
ant now in many jobs and could well become
essential skills for a sizable portion of future
workers. While some workers with limited basic
education are excellent problem solvers on the job,
strong basics make it easier for a worker to get and
keep ajob and to advance.

In discussing the basic skills issue, it is useful to
distinguish between workforce basic skills and
workplace basic skills. The workforce as a whole
includes al people, employed or unemployed, who
are in the labor market. For many years, federally
supported adult basic education (ABE) has been
available for people with poor basic skills, whether
or not they were employed; several other programs
(such as the Job Training Partnership Act and the Job
Opportunities and Basic Skills program) may offer
remedial education as part of training given to
unemployed or economically disadvantaged people.
Very recently, concern about the Three-R’s and new
work requirements have led to experimentation with
basic skills programs that focus on the workplace,
either to prepare job seekers for work in specific
industries or to improve the basic skills of employ-
ees in conjunction with their jobs. To varying
degrees, and with varying levels of success, these
programs are intended to reflect the context of the
workplace, and, in some cases, may be customized
to meet specific workplace needs. This chapter
focuses primarily on the workplace basic skills

10TA usesthe term “basic skills” in thisreport to refer to use of basic education skills (reading, writing, and basic mathematical concepts and
operations) for work. The term also includes oral communications skills (speaking and listening). Except where required by the context, OTA has avoided
terms like “functional illiteracy,” “occupational illiteracy,” or ‘‘innumeracy.”” These terms can be misleading because they are often used
interchangeably with the term, “illiteracy.” Few Americansare unableto read or writeat all in any language, the definition of illiteracy, and most

Americans have some ability to add and subtract.
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problem and programs designed to upgrade the basic on improving employee basic skills is not
skills of employed workers.” known precisely, but probably does not

Primary findings are: greatly exceed $1 billion per year.’By

. The problem is large. One-fifth of young adults
(those aged 21 to 25) read only as well as the
average eighth grade student, according to the
federally sponsored National Assessment of
Educational Progress (NAEP). Yet, most job-
related reading materials require a tenth or
eleventh grade reading level. In a technologi-
cally sophisticated economy like the United
States, it would be a mistake to assume the
basic skills problem belongs solely to those
who are deficient or dysfunctional. The NAEP
findings suggest that an unacceptably high
portion of the young adults-half or more-
cannot handle even moderately complex
guantitative literacy problems.

Very few companies now make much effort to
upgrade their employees basic education. A
few companies, primarily large ones, have
developed internal basic education programs.
Some others give employees paid release time
to take classes, or provide materials, facilities,
or financial contributions to leverage limited
public funds. It is far more common for
companies to test job applicants for basic skills
and to not hire applicants who fail. This
strategy worked for firms in the 1960s and
1970s as large numbers of baby boomers
entered the labor market, but is less likely to
work in the future if low unemployment rates
continue. Most companies consider it to be
government’s responsibility to correct defi-
cits in basic education.

Several workplace-oriented programs, mostly
partnerships among employers and/or unions
and educational institutions, have emerged in
the last decade. Some receive Federal support,
largely through demonstration projects funded
by the U.S. Department of Labor or the U.S.
Department of Education. The total spent by
employers, government agencies, and unions

contrast, employers spend $30 hillion to $45
billion per year on formal training at al levels.

e The most innovative workplace programs
use materials and exercises that have a
connection to the workers’job. A measure of
success in these projects is whether the worker
can better perform tasks typicaly needed in
work settings. An even more crucia test will
be whether these projects also give employ-
ees the generic basic skills they need to adapt
to changing worklife conditions and their
literacy needs outside of work. In this regard,
the basic skills programs offered jointly by
unions and management-the cooperative pro-
grams between the United Auto Workers and
the American auto companies, the Communi-
cations Workers of America and the telephone
companies, and most recently by the United
Steelworkers-could provide models for dis-
semination. At this early stage, the joint pro-
grams have put only limited resources into
program evaluation.

e Basic skills programs often can be enhanced
through well-designed use of computers and
other forms of interactive instructiona technol-
ogy. Many workers like computer-assisted
instruction (CAl), and the available data sug-
gests that projects using instructional technol-
ogy compare favorably with traditional class-
room instruction. While the amount of course-
ware specifically designed for adults is increas-
ing, there still is a shortage of high quality
materials. Moreover, evaluation of materias in
terms of their suitability for adult workers is
seldom done.

Given the magnitude of the basic skills problem
in the United States, there is a pressing need for more
research on how to upgrade workplace basic skills
and basic skills generally. This research could help
decisionmakers determine how much workplace
basic skills programs will need to depart from the

?For discussion of basic skill needs of displaced workers, see U.S. Congress Office of Technology Assessment, Technology and Structural
Unemployment: Reemploying Displaced Adults, OTA-ITE-250 (Washington DC: U.S. Government Printing Office, February 1986), pp. 64-66,
185-186, and pp. 271-314.

3As discussed subsequently and in table 6-C, widely varying estimates of employer involvement in basic skills programs exist, but the lower end
estimates are more credible. At the Federal level, only a small amount (per haps $20 to $25 million) specifically €ar marked for workplace basic skills
programs. However, several other Federal programs may serve employed workersin some circumstances. The overall level of Federal spending for adult

basicsis not known precisely; funds from several large social services or employment and training programs can be used to support basic skills training,
but documentation of the amount spent idifficult. M any of these programs ar e tar geted to specific groups of peoplein nee(f
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traditional model of adult basic education. On a
broader scale, greater emphasis and far more
resources will need to be directed toward learn-
ing research, program evaluation, and best-
practice dissemination if the Nation is to ever
realize a goal of eliminating the adult basic skills
problem.

WORKPLACE BASIC SKILLS
DEMANDS

Most workers need basic educational skills to
perform their jobs. One study of a cross section of
occupations, ranging from forklift operators to
executives, found that only 2 percent had no reading
or writing requirements whatever; other surveys
have found that reading tasks consume more than 1
hour of the average employee's workday.’Some
surveys of job-related reading materials conclude
that a majority require 10th to 12th grade reading
ability.

What is more, academic skills and the skills
needed to apply the basics on the job are not
necessarily the same.’To avoid delays, workers
often need to act quickly on written instructions—
and to exercise judgment to recognize, question, or
correct erroneous information. In short, they need to
be confident about their ability to understand what
they read.

In the area of mathematics, basic arithmetic will
suffice for most jobs; more advanced mathematics is
not necessary. However, using arithmetic in practi-
cal applications on the job may require work skills
that require choosing, organizing and applying
guantitative information-skills that are very differ-
ent from the mechanical skills needed to solve
arithmetic problems in a textbook.Moreover, the
vocabulary, manuals, forms, charts, and other kinds
of written materials encountered at work seldom
resemble classroom texts. While some reading
materials can be simplified to help workers who are
poor readers, this is expensive and cumbersome.
Also, it is difficult to convey technical information

and complex concepts in written materials tied at
poor readers.

Some poorly educated workers do learn to cope
quite will. Studies have shown that poor readers
who know their business are much better at reading
job-related material than they are at reading other
things. Similarly, workers may learn how to develop
solutions to work problems in practice that would
stump them when written or described on an
academic test. An example comes from Scribners
study of workers at a dairy processing plant who fill
orders by loading different-sized milk containers
into uniform-sized cases. The more experienced
loaders consistently filled the cases quickly and
accurately, using the fewest number of moves and
handling the fewest number of cases. Asked to
reconstruct their reasoning, the loaders said they
visualized the best combination to fit in a case.
Probably, none of the workers understood the
mathematical principles involved, yet they still
came up with practical solutions to the task. Their
better educated supervisors, when substituting for an
absent loader, did not do as well.’

Job Skills and Education Levels

Changing workplace practices (such as statistical
process control) and related demand for technical
training are elevating the level of basic skills needed
for many jobs. Some industries with workforces
with many low-skill workers are confronting a need
to upgrade their workers' basic skills as they adopt
new technology and work practices. For example,
the textile industry increasingly encourages employ-
ees to take advantage of workplace literacy pro-
grams offered by State and local agencies. Far from
deskilling work, the industry’s investment in auto-
mated equipment has created a demand for more
maintenance and repair people. In 1985, textile firms
had 3.5 laborers, operators, and service workers for
every craft and technical worker-compared to 4.2
a decade earlier. While some low-skill jobs were
eliminated by automation, many of the new jobs

4As cited in Larry Mikulecky, “ Job Literacy: The Relationship Between School Preparation ano\NOI’kpl ace Actuality, Reading Research Quarterly,

vol. 17, 1982, pp. 400-419.

SFor a ,,, extensive discussion of this contrast, see Paul V. Delker, Basic Skills Education in Business and Industry: Factors for Success or Failure,
report prepared for the Office of Technology Assessment under contract L 3-1765, May 1990, pp. 3-6.
6As discussed in Paul E. Barton, *“Skills Employers Need: Time to Measure Them?” A Policy Information Proposal, Educational Testing Service,

Princeton, NJ, June 1990, p. 5.

7AS discussed in Stephen F. Hamilton and M ary Agneﬁﬂamilton, “ Teachlng and I-Bammg on the Job: A Framework for Amng Workp|aceg as
I-earning Environments,” paper prepared for the Bureau of Apprenticeship and Training, U.S. Department of Labor, March 1989, pp. 22-24.
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required greater skill. (See box 3-A in ch. 3 for
further discussion.”)

Firms in several industries (e.g., apparel) are
reevaluating past assumptions that automation and
deskilling of jobs work well together. According to
the Southern Growth Policies Board, 80 percent of
southern factory managers found that advanced
manufacturing technologies increased skill levels.
Many of these firms faced impediments to effective
use of the new technology because their workers
lacked the basic skills for more advanced training.’

Some jobs are being restructured to require more
formal education. For example, Texas Instruments
(T1), a maor producer of semiconductors, now
requires its clean-room production workers in some
U.S. plants to have 2-year technical degrees; previ-
ously, the company only required a high school
diploma.” The change could reflect both more
complex job responsibilities and uncertainty about
the competence of job applicants for entry-level
positions. Tl uses high school graduates at its
Japanese facility. Interestingly, new technology for
this operation is introduced in Japan before being put
into production in the United States. Of course, there
could be many reasons why Japan is used to launch
the technology. But, part of the explanation has to do
with the confidence the company has in the educa-
tional background of workers in the two countries.

Of course, not al jobs are changing in ways that
require more skill of workers. Some jobs continue to
be deskilled or eliminated by automation, just as
others are upgraded. There is disagreement about the
overall direction of skill change, and how fast and
pervasive the change is likely to be in the years to
come. A recent study by the Economic Policy
Institute, for example, concluded that skills upgrad-

ing was limited primarily to best-practice fins. The
study found no evidence to support the notion that
there would bean explosive growth in skill require-
ments in this decade. It concluded that, while
occupational upgrading is occurring, the overal rate
is slowing down compared to the 1960s and 1970s.”

The Hudson Institute, by contrast, reached the
conclusion that there will be a mgjor increase in
occupational skill and education requirements by the
year 2000.”Its Workforce 2000 study found that
more than half of the new jobs created between 1984
and 2000 would require people with some education
past high school, and 30 percent of the new jobs
would require a college degree.” (The comparable
figures for 1984 were, respectively, 42 and 22
percent of all jobs.) But it's easy to overstate the
implications of the Workforce 2000 projections. It is
not clear how much of the projected increase in
education would reflect skills needed by workers to
perform their jobs versus other factors. For example,
some employers use educational background as a
way to screen job applicants. Moreover, the pro-
jected growth in education requirements only per-
tainsto the onein six jobs that will be new in the year
2000; the educational background needed for al
jobs will not change as dramatically.”Also, there
are jobs in well-paid occupations (e.g., severa
construction trades, mechanics, repairers, and many
sales and marketing jobs) that do not require college
degrees that are projected to grow faster than
average, although some of these may entail post-
secondary education or apprenticeship.

Both studies rely on data and projections made by
the Bureau of Labor Statistics (BLS). BLS projects
that occupations now filled by people with the most
formal schooling are expected to grow at the fastest

81 auren Benton. Thomas Bailey, Thierry Noyelle, and Thomas M. Standback, Jr.

* “Training and Competitivenessin U.S. Manufacturing and

Services: Training “Needs and Practices of Lead Firms in Textile, Banking, Retailing and Business Services,” report prepared for the office of

Technology Assessment under contract No. L 3-3560, February 1990, p. 69.

9Southern Growth Policies Board, Looking Forward: The Report of the 1989 Committee on Southern Trends, Research Triangle Park, NC,1989,

pp. 16-17.

10As discussed in Robert R. Miller, Corporate Strategy and | ndustrial Training, report preparedfor the Office of Technology AssessmentUndecontract

L 3-5240, March 1990.

1L awrence Mishel and Ruy A. Teixeira, The Myth of the Coming Labor Shortage: Jobs, Skills and Incomes of America’s Workforce 2000

(Washington, DC: Economic Palicy I nstitute, 1990), pp. 65-67

12 William B. Johnston and Arnold H. Packer, Workforce 2000: Work and Workersfor the 21st Century (Indianapolis, IN: The Hudson Institute, June

1987) 5.97
B[bid., p. 97

14See Russell W. Rumberger and Henry M. Levin, “ Schooling for the Modem Workplace,” |nvegting in People: A Strategy to Address America’s
Workforce Crisis, background papers, vol. 1, prepared for the Secretary of Labor’s Commission onWorkforce Quality and Labor Market Efficiency,
pp. 95-98 for a discussion of thedifficulties involved in estimating educational requirementsin association with occupational projections.
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Table 6-I—Projected Change in Employment by Occupation, 1988-2000, and Distribution of Total Employment by
Years of School Completed, March 1988

Percent of total employment for occoupation
held by workers with:

Percent change Less than 1-3 years 4 or more
Occupation 1988-2000 high school High school of college of college
Total ... 15 16 40 21 23
Executive, administrative, and managerial . .. .. .. 22 5 27 24 44
Professional specialty . ....................... 24 2 9 15 74
Technicians and support occoupation ........... 32 3 29 36 32
Marketingandsales ......................... 20 13 39 24 23
Administrative support, clerical ................ 12 7 51 30 12
Service occupations, e.g., household, security,
food service, custodial .. ................... 23 31 45 18 6
Precision production, craft and repair. .......... 10 23 53 18 5
Agriculture, forestry fishing .................... -5 36 44 12 7

SOURCE: George Silvestri and Volm Lukasiewicz, “Projections of Occupational Employment, 1988-2000," Monthly Labor Review, vol. 112, No. 11, November

1989, p. 62.

rate through the year 2000.” There are exceptions,
however. What BLS calls service occupations (which
includes housekeepers, custodians, and other occu-
pations not requiring much education) will grow at
a faster than average rate. (See table 6-1.) Moreover,
the U.S. economy will continue to create large
numbers of low-skill or medium-skill jobs. (See
table 3A-3 and discussion in the appendix to ch. 3.)
Of the occupations projected to add the most number
of new jobs by 2000, just two-nurses and managers
-ordinarily require much postsecondary education.
Others are in the midrange of education require-
ments (secretaries), or at the lower end (custodial
workers).

In the end, there are several points that have come
out of the debate about upskilling and deskilling:

1. The economy will continue to create many
lower skill jobs. It seems unlikely that skill
requirements for these jobs will change greatly
over the next decade; some may be deskilled, a
few may be upskilled. These jobs also will not
require much formal education beyond high
school.

2. Some jobs in some industries that have tradi-
tionaly been defined as low-or medium-skilled
will be upgraded as companies adopt new
technologies and work practices. Current work-
ers in these jobs will need retraining to develop
new job skills; outside applicants will find the
hiring process more demanding than in the past.

3. The fastest rate of job growth will be in
high-skill professional, technical, and manager-
ial jobs—jobs that traditionally have required
post-secondary education or that are most likely
to be filled by people with college degrees.

4. In many industries it has become more difficult
for people without post-secondary education to
progress from lower level positions within
firms to higher level positions.

5. Many of the workers who will join the labor
force between now and the year 2000 will not
be well matched to the better jobs created by the
economy. Roughly one-third of the new en-
trants will come from minority groups that have
traditionally received less and poorer quality
education. Immigrants, many of whom need to
develop English language skills, also will be a
more important source of labor force growth.
(See box 6-A).

Moreover, workers at many levels need effective
strategies for learning new ways of doing things
when companies undergo rapid technological and
organizational change, bring new processes online,
or market new products. Many American employers
see deficiencies in oral communications (giving and
receiving verbal instructions effectively) as a major
basic skills problem in the workplace. Other emerg-
ing skills, according to the American Society of
Training and Development, include problem solving
skills and effectiveness in group interactions®—

15George Silvestri and John Lukasiewicz, “Projections of Occupational Employment, 1988-2000,” Monthly Labor Review, vol. 112, No. 11,

November 1989, p. 62.

16Anthony P. Carnevale, Leila J. Gainer, and Ann S. Meltzer, Workplace Basics: The Essential Skills Employers Want, ASTD Best Practices Series:

Training for a Changing Work For ce (San Francisco, CA: Jossey-Bass, 1990).
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Box 6-A—Immigration and Basic Skills

There is a growing need to give workplace basic
education to immigrants-especially coursesin
English language proficiency. Immigrants accounted
for 22 percent of labor force growth between 1980
and 1987—more than twice their contribution
during the 1970s when baby boomers and women
entered the labor market in large numbers. Immi-
grants are projected to account for an even higher
portion of labor force growth over the next decade.

On average, immigrants have roughly the same
amount of formal schooling as do U.S. natives.
However, there are differences at the extremes; a
higher proportion of foreign bornimmigrants attend
college than people born here; roughly one third of
immigrants have only an eementary school educa
tion, and 13 percent had not progressed beyond the
fourth grade (compared to 3 percent of people born
in the United States.)'Many foreign-born immi-
grants who arrived in the United States between
1970 and 1980 spoke no English at al (this
probably continues to be the case for new arrivals
today). The fraction of non-English speakers varied
by region: 17 percent in the West, 15 percent in the
South, 11 percent in the Northeast and about 9
percent in the North Central region. This influx
helps to explain why English as a Second Language
is the fastest growing component of Federal Adult
Education Act assistance.”

1y.8. Department of Labor, The Effects of Immigration on
the U.S. Economy and Labor Market (Washington, D.C.: U.S.
Government Printing Office, 1989), p. 36-38.

21bid., pp. 59-60. The information on English speaking is
from the 1980 Census.

skills in the past ordinarily only associated with
management. ‘ As skill requirements shift, the skills
workers need will continue to evolve. (See box 6-B)

How Big is the Problem?

Estimates of basic skills levels among employed
workers are usually based on data from only a few
companies. In one study, about 20 percent of a
manufacturing fro’s hourly workers were unable to
cope with technical training because of deficient
basic skills; most of these employees were high
school graduates who did not think they had a basic
skills problem.” Some companies are discovering
that half or more of their workers in some units need
basic skills upgrading before they can train for some
new technologies or processes.” OTA’'s earlier
analysis of displaced workers found that 20 to 30
percent of adult workers entering displaced worker
programs in the mid- 1980s needed to upgrade their
basic skills.

National surveys of the adult population as a
whole are either dated or make arbitrary breakpoints
to define adequate performance. Estimates of ‘func-
tional illiteracy’ made in the 1970s range from 15
percent to over half the U.S. population.” The
still-used claim that America has 27 million func-
tionally illiterate adults is based on extrapolation of
a 1974 survey to the U.S. population in 1982.” In the
next few years a better estimate of the nature and
magnitude of the literacy problem among U.S.
adults could be forthcoming. In its 1988 Amend-
ments to the Adult Education Act, Congress directed
the Secretary of Education to develop criteria to
define literacy and to identify basic educational
skills needed for “literate functioning.”* The
Education Department is to estimate the size of the
illiteracy problem, reporting the resultsto Congress
in 1993.*

7L arry Mikulecky, “ Second Chance Basic Skills Education,”” Investing in People: A Strategy to Address Americans Workforce Crisis, background

papers, vol. 1, op. cit., footnote 14, p. 236.

18Cindy Skrzycki, ‘“The Company as Educator: Firms Teach Workers to Read, Write, « Washington Post, Sept. 22, 1989, p. G1.
19As discussed in Richard L . Venezky, Carl F. Kaestle, and Andrew M. Sum, The Subtle Danger: Reflections on the Literacy Abilities of America’'s

Young Adult, (Princeton, NJ: Educational Testing Service, 1987) p. 14.

DThe survey referred to was the Adult Performance Level Study (APL), undertaken by the University of Texasin 1973 and 1974 anfunded by the
U.S. Department of Education. APL concluded that 20 percent of American adults had such serious basic skills deficiencies as to be functionally
incompetent; it char acterized another 30 per cent as mar ginally competent. By applying APL per centages to the 1982 population, the Education
Department concluded that up to 74 million adult Americans had some need for further basic education.

21Section 383(b) of public Law 100-297.

22 The Department of EAUCALION hag contracted with the Educational Testing Service (ETS) t0 undertake the survey. ETS expects to USe the same
definition and scalesfor literacy as it used in the National Assessment of Educational Progresses 1985 youngadult literacy profiles. Thedefinition: “using
printed and written information to function in society, to achieve one' s goals, and to develop one’s knowledge and potential.” ETS expectsto survey
13,000 adults 16- to 64-years of agein 1992. For further details, see “National Adult Literacy Survey,” Education Testing Service, Princeton, NJ,

(brochure).
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Box 6-B—Evolving Concepts of Basic Skills

Employees who quickly learn new ways of doing things can make a big difference when companies undertake
major changes in technology, work organization, or business strategies. Such skills are especially in demand when
companies seek to implement workteam approaches. Thus, more companies are looking at ways to help their
employees strengthen their interpersonal communications skills, their ability to learn, and their facility with problem
solving.

Many consultants and vendors now offer programs aimed at developing these skills. Often, these programs
were developed for nonindustria settings. For example, while over 100 “‘learning to learn’ programs have been
developed, many have objectives (such as improving standardized test scores) of little use in the workplace.
According to American Society for Training and Development (ASTD), most also are not grounded explicitly in
learning theory and the results are unpredictable.'Learning-to-learn programs differ from conventional instruction
in that the learning process itself is under scrutiny, and different strategies for learning are explicitly discussed and
applied.

Workplace applications of learning-to-learn approaches are till in their infancy. Some companies find it
helpful to teach employees learning strategies when major change is planned, but specific training needs are hard
to identify. Planters Life Savers Co., for example, made use of alearning management program before new
technology was introduced at an lllinois plant. The training began before job task analysis could be done, when the
manufacturing system for the new technology was till under design.”

More than likely, the concept of workplace basic skills will continue to evolve as the workplace itself changes.
A Stanford University study, based on studies at several worksites, identified 13 competencies-e.g., cooperation,
establishing goals, obtaining and using information-hat are often needed by workers to function effectively in new
work settings.’These competencies are seldom stressed in U.S. primary and secondary schools. Thus, companies
that stress “new model” work organization (see ch. 4) may find developing these skills to be a growing training
requirement. According to ASTD, the full list of workplace basics could be enlarged to encompass 16 skillsin 7
broad skill groups (ranging from the Three-Rs to organizational effectiveness and leadership). Of course, not all
workers need such a broad spectrum of skills in the future. Nevertheless, the demand for such skills will grow if
employers continue to reorganize work in ways that require workers to exercise more responsibility.

1Anthony 0. Carnevale, Leila J. Gainer, and Ann S. Meltzer, Workplace Basics: The Essential Skills Employers Want, ASTD Best
Practices Series: Training for a Changing Work Force (San Francisco, CA: Jossey-Bass, 1990), p. 42.

“1bid. p.60.

3As discussed in Russell W, Rumberger and Henry M. Levin, “ Schooling for the Modem Workplace,” Investing in People: A Strategy

to Address America’s Workforce Crisis, Commission on Workforce Quality and Labor Market Efficiency (U.S. Department of Labor:
Washington DC, September 1989), p. 103.

In the meantime, the most authoritative survey of
basic skills is limited to young adults (those aged 21
to 25).” Completed in 1986 by the federally
sponsored National Assessment of Educational Pro-
gress (NAEP), the survey profiles literacy skills
(including the ability to perform arithmetic opera-
tions to solve problems) among 3,600 young Ameri-
can adults. NAEP found that 94 percent of the young
adults read as well or better than the typical fourth
grader; about 80 percent equaled or surpassed the
average level for an eighth grader, and 62 percent
equaled or did better than the typical eleventh grade
student.”While the NAEP findings show that the

more extreme characterizations of the illiteracy
problem in the United States are unfounded, it is not
reassuring that one-fifth of young American adults
read no better than a typical eighth grader. (The
sports page of most newspapers is written at about an
eighth grade level.)

Perhaps even more disturbing, the NAEP profiles
show that very few young adults are proficient in
moderately complex tasks-as was apparent in the
exercises involving arithmetic. Nearly all (93 per-
cent) of the young adults got the right answer when
the quantities and arithmetic operations were ex-
plicit and obvious (such as adding two entries on a

BJrwin S.Kirsch and AnnJungeblut, Literacy: Profiles of America’s Young Adults Final Report (Princeton, NJ: National Assessment Of Educational

Progress at Educational Testing Service, September 1986).
‘Ibid., p. 40.
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bank deposit dlip). The respondents had far greater
difficulty when numbers had to be extracted from
printed forms or text, or when the arithmetic
operation was not immediately obvious.” For exam-
ple, less than two-thirds were able to reach the
correct answer when the addition was part of a
problem in which judgment had to be exercised to
determine which numbers were superfluous.

Those with more years of formal schooling did
better than those with less education; however, poor
problem solving abilities were evident even among
the more educated respondents. Only 52 percent of
those whose education ended with high school
graduation and 70 percent of those with 2- or 4-year
college degrees or more could examine a menu,
compute the cost of a specified meal and, then,
determine the correct change from a specififed
amount. Only 38 percent of those high school
completers with no higher degree could then calcu-
late the tip from the bill or estimate the price of an
item from a grocery unit-price label. Among those
with a 2- or 4-year degree or more, 31 percent were
not able to calculate a price from a unit price label,
and 39 percent were unable to calculate the tip after
first identifying menu items and calculating change.
Figure 6-1 shows sample questions and success level
for high school graduates without a post-secondary
college degree.”

The NAEP survey also gives some benchmark
information about how literacy levels varied among
young adults by occupation.” The data given in
figure 6-2 applies to 21- to 25-year-old people who
were out of school and who had worked full time for
at least 1 year. Not surprisingly, professionals scored
highest on the NAEP proficiency scale, followed by
young adults in technical and managerial occupa
tions. What is surprising is the generaly low
proficiency in occupational groups generally
thought to be the most able. Of course, the study only
shows the literacy level of people in these occupa-

tions, not the literacy level actually needed to
perform these jobs.

The NAEP profiles show that many high school
graduates do not bring to their jobs the caliber of
basic academic skills that employers could reasona-
bly expect. Why these deficiencies exist is poorly
understood. Perhaps these poor readers have not
learned to actively seek out the meaning of what they
read. By contrast, good readers may employ strate-
gies that allow them to extract what they need from
written materials.” As has been mentioned, occupa-
tional requirements require active involvement of
the reader-e.g., to follow written instructions, to
remember information, to solve problems.

Studies that profile workplace requirements, at
least at the same level of detail asthe NAEP young
adult profiles, are badly needed but have never been
conducted. The Educational Testing Service (ETS)
is now conducting aliteracy profile of unemployed
people for the U.S. Department of Labor, due to be
completed in late 1990. ETS, which developed the
NAEP young adult profiles, will inventory literacy
levels for people enrolled in Job Training Partner-
ship Act programs, people using the Employment
Service system, and people receiving unemploy-
ment insurance. However, the inventory will not
focus on the basic skills that employees need on the
job.

The International Context

Very little information exists that allows compari-
son of basic skills levels among workforces of
different countries. Thus, comparisons of educa
tional levels are often used instead. Differences in
national educational systems complicate analysis.
However, the United States has one of the highest
levels of participation in secondary and post-
secondary education in terms of the number of years
of schooling.”(See box 6-C.) But, as suggested by
the several comparative studies discussed in chapter
3, the American primary and secondary education

25See Venezky, €t al., op. cit., footnote 19, p. 28

26The percentage figures cited above are based on the actual number of correct and incorrect responses to the survey questions. This unpublished data
was provided to OTAby the Education Testing Service. These figures may differ from estimates based on the probability that a person showing a certain

level of praficiency would get a correct answer on a specific question.
27paul E. Barton and Irwin Kirsch, Workplac

netencies: The Need to Improve Literacy and Employment Readiness, forthcoming, ascited in

Information for National Performance Goals for Education: A Workbook, (Educational Testing Service Policy Information Center, Nov.30, 1989) p.

47,

‘George A. Miller, ““The Challenge of Universal Literacy; Science, vol. 241, no. 4871, Sept. 9, 1988, p. 12%
29Richard M. Cyert and DaVid C. Mowery, eds., 1€chnology and Employment: Innovation and Growth in the Us. Economy(Washington, DC:

National Academy Press, 1988).
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Figure 6-l—Document Literacy of 21 to 25-Year-Olds Who Work Full-Time for a Full Year, by Occupation

Task examples at Proficiency scale
proficiency levels: (0-500)
Averages
350

Use bus schedule to select
appropriate bus for given
departures and arrivals (334.365)

340

330

- )
Use sandpaper chart to locate 320 ‘ Professionals (323) |

appropriate grade given
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‘_,——1 Technical (311) |
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Follow directions to travel

from one location to another 300 [ | )
‘ Clerical (301)

using a map (300)
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Service (286)

T/ |
280
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Laborers (277)
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SOURCE: Paul E. Barton and Irwin S. Kirsch, Workplace Competencies: The Need to Improve Literacy and Employment Readiness, prepared for the
Department of Education, Office of Educational Research and Improvement (Washington, DC: U.S. Government Printing Office, July 1990), figs.
1-3, table 2.
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Figure 6-2-How Young High School Graduates* Fared on Selected Tasks From the National Assessment of
Educational Progress’ Young Adult Literacy Assessment
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Q. You wish to deposit a $300 check and $57.23 in cash
in a checking account. Fill out your deposit slip to do so.
List both deposits and indicate the total amount
deposited. Date your deposit slip May 22, 1985.

93°/0 of high school graduates without post secondary
degrees answered correctly.

Q. Complete the check ledger for the month of
September. Keep a running total of the balance and
include the following:

$50 deposit on 9/27

check 108 payable to Mr. Davis for $18.49 on 9/27

check 109 payable to Electric Co. for $53 on 9/28

the $5 monthly service fee for your checking account

Correct responses among high school graduates without
post secondary degrees ranged from 73% (for balance on
check 109) to 81 «(for $50 deposit).

Q. Suppose you had $3.00 to spend for lunch.
If you order a Lancaster Special sandwich and onion
soup, how much change would you get back?

52°/0 of high school graduates without post secondary
degrees answered correctly.

Q. How much should you leave for a 10°/0 tip?

38°/0 of high school graduates without a post secondary
degree answered correctly.

® includes young adults 21 to 25 who completed high school but who had not received post-secondary degrees. The “correct answer”
information is based on unpublished data on the actual percentage of survey participants answering the question correctly. The percent
correct should not be confused with other data from the survey used to identify proportions of young adults performing at different
proficiency levels on scales developed for the National Assessment of Educational Progress (NAEP). Individuals at a specified level on
NAEP’s scale have an 80 percent probability of correctly performing tasks used to illustrate that proficiency level. The percentage of people
demonstrating proficiency at a given level tends to be lower than the percentage who answer a given task correctly.

SOURCE: Survey instrument and questions are from Irwin Kirsch and Ann Jungeblut, Literacy: Profiles of America’s Young Adults, Final Report(Pfinceton,

NJ: National Assessment of Educational Progress, Educational Testing Service,September 1986), pp. Il-29 - IIl-31. “Correct answer” information
is based on unpublished data provided by the Educational Testing Service to OTA.
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Box 6-C—Formal Education and the American Workforce

Despite basic skills problems at all levels, the years of schooling the typical American worker receives
continues to increase. Roughly one-fourth of all adults (those between 25 and 64) in the civilian labor force are now
college graduates; another 20 percent have some college, so that over 45 percent have at least some college. This
compares to 37 percent with at least some college in 1978. Those in the adult labor force with less than a high school
education declined from 24 to 15 percent. The remaining portion-those whose education ended with high
school-has remained the same at 40 percent.’

Despite a narrowing gap, major racial and ethnic variations persist in years of formal education. Between 1978
and 1988, the proportion of both white and black workers with 4 or more years of college increased by 5 percentage
points; similarly, there was also a 4 percentage point increase for Hispanic-origin workers. The net result was that
by 1988,26 percent of white, 15 percent of black, and 13 percent of Hispanic workers attended 4 or more years of
college.

The proportion of the adult labor force without a high school diploma also declined dramatically for al groups
over the decade. However, 40 percent of the Hispanic labor force still had less than 4 years of high school in 1988,
as did 23 percent of blacks, and 14 percent of whites.

Formal education is a mgjor indicator of a person’s likely employment history; nearly 90 percent of college
graduates between 25 and 64 were in the labor force in 1988, compared with only 61 percent for those who had not
completed 4 years of high school. Over the 1978-88 period, the labor force participation rates for men in al
educational groups declined with the largest reductions occurring among those who had not attended college. In
contrast, the participation rates for women were higher across the educational spectrum, especially among those
with the highest educational attainment—from 62 to 75 percent for those who had completed 1 to 3 years of college
and from 71 to 81 percent for college graduates. Of course, the amount of schooling by itself says little about
educational quality or proficiency.

Groups with the most forma schooling have the lowest unemployment. The 1988 jobless rate for college
graduates aged 25-64 was only 1.7 percent, compared with 3.7 percent for those with 1 to 3 years of college, 5.4
percent for high school graduates, and 9.4 percent for high school dropouts. Black college graduates still have more
than twice the unemployment rate as white college graduates-3.3 percent compared to 1.5 percent.

There has been a trend toward reduced employment opportunities for the less educated, especialy high school
dropouts.“In some cities and States with large minority populations, 40 or 50 percent of students do not finish high
school.

There are also significant regional differences. In 1980, for example, roughly 1 out of 4 Southern adults over
age 25 had |ess than 8 years of school, compared with 1 in 6 adults nationally. Approximately 36 percent of adult
Southerners lack high school diplomas. Within the South, rural residents have higher rates of functional illiteracy
than urban residents.

Educational background is also important in determining whether a worker will qualify for a job requiring
specific training or get upgrade training once employed. In 1983, the only year for which nationwide data is
available, 55 percent of workers said they needed qualifying training to obtain their current job. The figure was just
42 percent for those with a high school diploma or less. Some 62 percent of those with some college, and 84 percent
of college graduates, said they needed qualifying training for their job.*

1Al figures on years of schooling arefrom U.S. Department Of Labor, Bureau of Labor Statistics, “Educational Levelof US. Labor Force
Continues to Rise,” News, Aug. 29, 1988.

2Richard L. Venezky €t a ., The Subtle Danger: Reflections on the Literacy Abilities of America’s Young Adults (Princeton, NJ: National
Assessment of Educational Progress, Educational Testing Service, 1987). See, also The William T. Grant Foundation Commission on Work,
Fami Iy and Citizenshi P, The Forgotten Half: Pathways to Successor America’s Youth and Young Families Final Report (Washington DC:
William T. Grant Foundation, 1988).

3National Center for Education Statistics, The Condition of Education: 1988, vol. 1 (Washington, DC:U.S.GoV ernment Printing Office,
1990), p. 90. The figure falls to13.5 percent for those between the age of 25 to 34.

4Tne proportions also varied by race and age. Fifty-seven percent of whites said they needed QUAEYING & o0 46 et their job, compared
with 44 percent of blacks and 54 percent of other minorities. Only 25 per cent of the youngest worker s (those 16 to 19) and 47 per cent of those

20-24 reported that they neededqualifying training. See Max L. Carey, How Workers Get Their Training, Bulletin 2226, U.S. Department of
Labor, Bureau of Labor Statistics, February 1985.
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system is no longer a leader in quality. In fact, the
quality of K-12 education in the United States is
lower than several of our magjor trading partners.

One popular explanation is that the United States
has such a heterogeneous population. However,
even U.S. dementary students in a relatively homo-
geneous middle class suburb of Minneapolis scored
far lower on standardized tests than comparable
students in Japan and Taiwan.* Thus, while total
U.S. education costs per pupil (measured in constant
dollars) have nearly quadrupled since the early
1950s, there has been no evidence of a proportional
improvement in scholastic performance.™

Even so, American school students have im-
proved marginally in the basics since the early
1970s. The jury is still out as to whether these recent
gains will continue. The most recent reading assess-
ment shows that students read better in 1988 than
they did in 1971.*However, some age groups did
better in the early 1980s than in 1988. The most
hopeful news in the 1988 assessment was the
progress in reading levels made by black and
Hispanic students.

American students also made progress in math
and science, compared with their predecessors in the
1970s.*While encouraging, most of the gain was
from routine exercises—such as elementary arith-
metic or recitation of scientific facts-not in using
knowledge effectively to think and reason.” The
students did no better in inferring relationships or
drawing conclusions from scientific information.
Moreover, the students stayed even or did worse
than their predecessors in computing with decimals,

fractions and percents, solving multiple-step prob-
lems, or using basic algebra.®

As discussed in chapter 3, U.S. students do not
measure up to students in South Korea, Japan, or
West Germany. A recent international mathematics
assessment found American 13-year-olds in last
place among five other countries and several Cana-
dian provinces.”

The poor performance of U.S. students has
prompted great concern gbout the future science and
eng|neer|ng Wo|’k‘|:or'ce_37 But it is also worrisome
that U.S. students in the two middle quadrants—
students who will fill many of tomorrow’s factory
and office jobs-did poorly .38 South Korean young-
sters scored best; only 40 percent of U.S. students
were at or above the mean, compared to 78 percent
of the South Korean students. (A typical problem at
the mean required the student to select the correct
average age of five students, given their individual
ages.) Of course, educational performance at any age
is not necessarily a predictor of individual perform-
ance on the job. However, it is clear that, without
improvement in basic skills, the students who will
comprise the future U.S. workforce are poorly
equipped to keep up with the highly educated (and in
many cases lower paid) workforces of our competi-
tors.

Employer Views of Basic Skills

What skills and education do employers want
most in their workers? What is the connection
between these desires and job performance? The
answers from the research are fragmentary. Most of
the studies focus on what employers think are

1bid.

311 ewis J. Perelman, ‘‘Restructuring the System | s the Solution,”” Phi Delta Kappan, September 1988, pp. 20-24.
32[pa V.S. Mullis and Lynn B. Jenkins, The Reading Report Card 1971-88: Trends from the Nation's Report Card, (Princeton: NJ: National

Assessment of Educational Progress, January 1990)

FArthurN. Applebee, Judith A. Langer, and Ina V.S. Mullis, Crossroads inAmerican Education: A Summna of Findings (Princeton, NJ: Educational

Testing Service, February 1989), pp. 7-11.
341bid, p. 29.
35Tbid, p. 27.

36Archie E. Lapointe, Nancy A. Mead, a1d Gary W. Phillips, A World of Differences : An International Assessment of Mathematics and Science,
(Princeton, NJ: Educational Testing Service, 1989) p. 13

37Several OTA reports have discussed €ducationand training issues related to the scientific and engineering workforce. See, especially: Making Things
Better: Competing in Manufacturing, OTA-ITE-443 (Washington, DC: U.S. Gover nmentPrinting Office, February 1990), pp. 115-126, and Educating
Scientists and Engineers: Grade School to Grad School, OTA-SET-373 (Washington, DC: U.S. Gover nment Printing office, June 1988).

38Basic skills problems are by no means limited to those who don’t go on to college. In 1983-84, one-fourth of all students entering colleges and
universities took remedial math cour ses, one-fifth took remedial writing, and 16 percent took remedial reading; 82 percent of all colleges and universities
saw the need to offer such courses. U.S. Congress, Office of Technology Assessment, Technology and the American Economic Transition: Choices for
the Future, OTA-TET-283 (Washington, DC: U.S. Government Printing Office, May 1988).
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attractive attributes in entry-level workers, not the
actual job requirements or the skills that successful
employees need. Also, the surveys typically poll
corporate-level executives or personnel officers who
may view skill needs differently than, say, shopfloor
supervisors or plant managers.

There are also problems in definitions. For
example, employers often have a different concept
of basic skills than the training or education commu-
nity. A banking industry survey, for instance, asked
employers for specific examples of basic skills
problems in specific jobs (e.g., teller, customer
service representative).” Many examples offered by
the banking industry respondents-such as “not
properly following procedures on opening accounts
or cashing checks ‘-could reflect carelessness,
inattention, or, indeed, inadequate coaching by
SUPErVisors.

A review of 13 surveys found that employers
generally view a positive attitude toward work as the
most desirable characteristic in entry-level work-
ers.“ These employers also placed more importance
on basic skills (including communications skills and
problem solving skills) than specific occupational
skills and also wanted entry-level workers to under-
stand the business environment.

Several factors are contributing to employers
sharpened awareness of basic skills problems among
their own workers. Employers are aware of the
heightened attention the news media and govern-
ment reports give this issue, and are also becoming
aware of the implications of changing demography
for the educational qualifications of entry-level
workers.

According to a 1989 survey by the Omega Group,
Philadelphia area executives saw basic education
deficiencies reflected by problems in hiring quali-
fied employees, higher wages for qualified entry-
level workers, or the need to restructure work or
downgrade job descriptions.” One employer found
that some new hires, while able to learn the skills
needed to perform a specific task, were unable to

transfer those skills to different but closely related
tasks.

Some of the executives said that literacy had a
substantial impact on marketing and customer serv-
ices-especially in telecommunications, banking,
and retailing. In particular, as more companies use
computer-based systems, they need entry-level em-
ployees who are able to respond to customer requests
and process orders quickly.

For the most part, the executives did not consider
literacy training to be a corporate responsibility.
Their firms dealt with basic skills problems in
several ways, including screening of job applicants,
accepting higher rates of turnover, living with
service problems or, in some cases, relocating. One
insurance company executive noted that, when
|ow-skilled workers became an issue, new technol-
ogy could be employed to do the work, so that the
firm could hire less-able people.

While they worry about basic skills deficiencies
in future workers, employers are less worried about
current workers. Three-quarters of employers re-
sponding to a recent survey by the Society for
Human Resource Management said they had yet to
experience a need for remedia training of their
employees; these respondents either did not hire
employees with basic skills problems or found little
need for remedial training among their current
employees, “But, employers often do not become
aware that their workers have basic skills problems
until they attempt to make a major change that
requires training. (See box 4-C inch. 4 for discussion
of Plumley Companies, an auto parts supplier that
launched an employee education program on finding
that most of its workers did not have the basic skills
needed to train for or implement statistical process
control.)

Recruiting and retaining skilled workers is a
growing concern of small business. According to a
1989 Dun and Bradstreet survey, small business
chief executive officers (those heading firms with
less than $12 million in sales) who responded put
finding qualified, motivated employees at the top of

39 American Bankers Association, Executive Summary: The American Banker' Association’s Survey on Basic Skills in Banking, Spring 1989, p. A2.

40Gary Natriello, “What do Employers Want in Entry-level Workers? An Assessment of the Evidence, occasional paper No.7, National Center on
Education and Employment, Teacher’s College, Columbia University, April 1989.

410mega Group Inc, Literacy i the Workplace: The Executive Perspective, A Qualitative Research Study, Bryn Mawr, PA, 1989, Twenty-eight
top-level executivesin manufacturing and service industry firms wereinterviewed.
423ociety for Human Resource Management, /989 Training/Retraining Survey, Alexandria, VA, 1989, P.19.
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their problem list-followed by solving cash flow
difficulties, containing costs, dealing with govern-
ment regulations, and meeting increased competi-
tion.*Most of the respondents stressed in-house
training, rather than more aggressive recruitment.

In similar vein, small manufacturers responding
to a National Association of Manufacturers survey
cited lack of skilled labor and lack of basic education
skills as two of their magjor problems. Half of the
responding employers said their employees had
trouble solving problems on their own; 37 percent
said math concepts were a problem; 30 percent said
English fluency was a problem; and one-fourth said
their employees had trouble training in operations.
Nearly three-fourths of the responding firms said
they found it fairly or very difficult to fill openings
for skilled workers.”

Impact on Company Performance

While documentation is sparse, anecdotal evi-
dence suggests that poor basic skills cost American
companies quite a bit. One small Illinois company
turned to a community college to teach English skills
to itslargely Hispanic workforce when an Hispanic
employee ruined an $8,000 part through a language
misunderstanding.”Inability to measure also can be
costly. A Florida company that manufactures bel-
lows estimates that it loses $1.2 million per year
because its workers do not read blueprints correctly
or incorrectly calculate the material needed to make
products.®

Companies that must give workers remedial
courses as a prelude to technical training face delays
in implementing new technologies and work prac-
tices. Motorola expects to spend over $10 million
per year for the next 3 years to bring its U.S.
workforce up to sixth or seventh grade reading and
math levels .47 Basic skills problems can also hamper

employee participation in productivity and quality
improvement efforts. for example, one major manu-
facturing firm found that one-fourth of its quality
circles (which met without management to encour-
age free discussion) were unable to pass on written
suggestions because no one could take notes well
enough.“Basic skills deficiencies obviously add to
company costs in screening job applicants and in
hiring new employees.

Although imprecise and subject to great uncer-
tainty, there have been some efforts to estimate the
overal cost to companies of basic skills deficien-
cies. A study of the Atlanta metropolitan statistical
area concluded that employed workers with educa-
tional limitations cost employers $840 million
annually (or about $3,700 per employee) in lost
time, inadequate performance, and higher personnel
costs (e.g., hedth and safety, training). The study
estimated that the total social and economic cost of
functional illiteracy among all Atlanta area adults to
be $2.6 hillion annually.”

At the regional level, according to the U.S.
Department of Labor, the costs of functional illiter-
acy among 3.6 million employed but undereducated
workers in the eight Southeastern States amounted
to $24.8 billion annually (or nearly $6,900 per
worker) because of time lost, poor performance, and
other employment related problems. It is not clear
from the 2 studies why the regiona costs per worker
would be so much higher than those for Atlanta.
(Total costs of functiona illiteracy, including the
unemployed, within the region were estimated to be
over $57 hillion) .50

Canada, too, has a basic skills problem. A
Canadian business task force estimated that the costs
of functional illiteracy to Canadian business was $4
billion annualy. This figure could be used to

43James 5. Howard, *‘Small Business CEOs: No Shortage Of Worries,” D& B Reports, November/December 1989, p. 17.

44’ Job Skills, Bducation of Workers Big Problems for Small Manufacturers, NAM Survey Shows, NAM News, June 2*,1989. The NAM Small
Manufacturers Operating Survey was mailed to over9,500 small firms in the spring of 1989. Responses were received from 2,228 firms, for a25.4 percent
response rate. About 40 percent of the responding employers had tuition reimbursement programs.

45Jeanne Sadler, *‘Small Companies are Target of Effortsto Improvethe Literacy of Employees,” Wall Street Journal, Nov. 3, 1988, p. B2.

46¢‘Business Teaching 3 R’sto Employeesin Effort to Compete,” New York Times, May 1, 1988.
47¢«Four b, Four: How Can Businesses Fight Workplace Hlliteracy?,” Tyaining and Development Journal, vol. 43, No. 1, January 1989, pp. 21-22.

#8As cited I Larry Mikulecky, * S=ond Chance Basic Skills Education, « commission on Workforce Quality and L abor Mar ketEfficiency, Investing
in People: A Strategy to Address America’s Workforce Crisis, Background PapersVoal. 1, op. cit., footnote 14, p. 237.

49William A. Dealy, Atlanta 2000: Its Changing Job Market and the Employment Readiness of its Workforce, A Special Metropolitan Area Study
Conducted for the Southeast Regional Office of the National Alliance of Business, 1987, pp.46-48.

S0Rjchard A. Mendel, Meeting the Economic Challenge of the 1990s: Workforce Literacy in the South, A Report for the Sunbelt I nstitute (Chapel Hill,

NC: MDC, Inc., September 1988), p.15.
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guesstimate U.S. costs. If a 10-to-l conversion ratio
(the approximate difference in the economies and
populations of the two countries) were used, the cost
in the United States would be $40 billion annually .51
Total costs to Canadian society were estimated to be
$10 hillion per year-the equivalent of $100 hillion
for the United States.

WORKPLACE-ORIENTED
PROGRAMS*

Since the early 1980s, a number of workplace
basic skills programs have been launched. These
usually involve cooperative efforts by employers,
unions, educational institutions, and government.
The terms ‘‘workforce’ and “workplace” are
sometimes used interchangeably in describing basic
skills programs; in this report, however, OTA
distinguishes between the two terms. “Workforce’
programs are for people not currently employed who
need improved basic skills or work readiness skills
to enter the workworld, while “workplace” basic
skills programs are for employees. The discussion
below focuses mostly on workplace programs.

Company-run Programs

There are many individual examples of arrange-
ments among companies, unions, and local adult
basic education programs to provide services to
adults. Most, however, are not workplace programs
per se. For example, the Business Council for
Effective Literacy, which works to foster corporate
awareness of adult literacy issues, identified more
than 800 corporate literacy actions of all kinds
between 1984 and 1987. However, only 9 percent
had to do with employee basic skills programs.™

Unfortunately, surveys of employer involvement
in basic skills programs have been far from compre-
hensive. Most surveys have very low response rates.
The surveys probably overstate employer involve-
ment because they do not define such terms as
“basic skills” or “remedia education. ” For exam-
ple, firms may consider remedial courses in blue-

print reading, accounting principles, or statistics to
be basic for specific jobs. Also, few surveys ask
firms whether their basic education activities are
companywide in scope. One common failing in al
surveys is that small firms-those with fewer than
100 employees—are absent as a category or in
proportion to their importance to the economy.
Another shortcoming is the dearth of survey informa-
tion about the features of the fins' activities (e.g.,
whether government funds are used, role of loca
educational providers, etc.).

Table 6-2 compares findings from four of the
more inclusive employer surveys. The Training
Magazine survey shows clearly that company-based
remedia training often bears little resemblance to
the Three-Rs of adult basic education. When reme-
dia education was left undefined in the survey
instrument, roughly one-third (31.79i0) of the survey
respondents (all companies with 100 or more
employees) said they offered ‘‘ remedial/basic edu-
cation. However, when firms were specifically
asked if they provided remedial education in read-
ing, writing, arithmetic, or English as a Second
Language, only 11.3 percent said they did. (The
survey asked respondents not to include such items
as listening, creative thinking, or computer skills.)*

The Towers Perrin-Hudson Institute survey of
large firms found that 8 percent of its respondents
had remedial programs, and that they spent 3 percent
of their training budget on these activities. Another
9 percent were conducting pilot projects.”

The American Management Association (AMA)
found far fewer firms with basic skills programs. In
a 1989 survey of its members, AMA found that
one-third of the respondents tested job applicants or
current employees for basic skills, but only 3 percent
offered remedial training to correct deficiencies.”
Nearly 90 percent of the responding companies said
they refused to hire workers who failed basic skills
test—perhaps an explanation for the few companies
with corrective programs.

5145 cited in Mikuleckly, op. cit., footnote 17.

S2portions of this section are drawn [T OM Paut v, Delker, Basic Skills Education in Business and Industry: Factors for Successo Failure, Op. Cit.,

footnote4.

S3Information Provided by Gail Spangenberg, Business Council for Effective Literacy, JUne 1990.

54Chris Lee, “The Three Rs,” Training: The Magazine of Human Resource Development, vol. 26, No. 10, October 1989, p. 68
35Towers Perrin, Hudson Institute, ‘“Workforce 2000—Competing in a Seller’s Market: |s Corporate America Prepared?” A Survey Report on

Corporate Responses to Demographic and Labor Force Trends, July 1990.

56Ellen Sherman, “ Back to Basics to Improve Basic Skills,” Personnel, July 1989, p. 22.
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Table 6-2—Surveys of Employer Involvement in Workplace Basic Skills Programs

Source/Date/Response Rate

Business involvement

Comments

Training(1989): ‘Twenty thousand organi-
zations with 100 employees or more were
sent surveys; 3,130 surveys were returned
for an overall response rate of15.7 percent.
However, only half the surveyed firms were
asked special questions in which remedial
education was defined to limit to the Three-
Rs.

American Management Association (1989) °
Survey of AMA members, of whom 1,005
responded.

Society for Human Resources Manage-
ment ( 1989)°Survey was sent to a random
sample of 4,600 SHRM members; 613
usable responses were received for a
response rate of 13.3 percent. Some small
firms (under 100 employees) were included
in the sample.

Towers Perrin, Hudson Institute (1990).d
A questionnaire on human resource prac-
tices and concerns was sent to 4,000 firms;
responses were received from 645 firms,
for a 16.1 percent response. Most were
large firms; the median firm had 1,953
employees; 25 percent had more than
6,200 employees; only 25 percent less than
765. Most respondents (73 percent) were
in the East or Midwest. financial services
accounted for 22 percent of the responses;
manufacturing, 14 percent.

11.3 percent of respondents said they
offered remedial education in reading, writ-
ing, or arithmetic, or basic education for
employees whose native language is not
English; when remedial/basic education
was left undefined, 31.7 percent of compa-
nies said they offered programs.

Only 3 percent of respondents said they
provide remedial education in basic skills.
However, more than one-third of the re-
spondents (34 percent) indicated that they
used basic skills testing of job applicants,
new hires, and in some cases, current
employees and candidates for promotion.
Nearly 90 percent of the respondents issu-
ing testing said they do not hire applicants
that fail basic skills tests. None of the
companies said they automatically deny
promotion to candidates when testing shows
basic skills differences; most allowed the
promotion but also assigned the worker to
remedial training.

Roughly one fourth (26 percent) of respon-
dents said they provided remedial training,
defined as “basic skills (i.e., writing, read-
ing, math, English, etc.) that must be

mastered before additional training or re-
training can be undertaken successfully.”

Overall, 8 percent of respondents under-
took remedial education; another 9 percent
had pilot projects; 14 percent planned
activities. On average, the portion of train-
ing budgets for remedial education was 3
percent. Firms with strategic plans for
addressing skills gaps were much more
likely to have remedial programs than
those that had yet to plan measures to
address skills gaps.

Only 2 percent of respondents picked remedial/
basic education as the most critical challenge
for their training and development function
over the next 2 to 5 years. (Of the 13 choices,
the largest challenge, picked by about one-
fifth, was new market strategies, followed by
technological change-roughly 16 percent;
quality improvement-about 12 percent; and
customer service-about 10 percent).

In addition to the survey, AMA profiled some
30 company programs. Costs of remedial
projects ranged from nothing to nearly $1000
per employee, with the average cost around
a few hundred dollars per employee. Pro-
grams averaged one session per week for 3
months or longer. Roughly half the profiled
companies provided remedial training on
company time.

Survey found that firms rely far more on
outside sources for remedial training than
they do for other forms of training and
retraining. (41 percent said all or a majority of
remedial training was provided by outside
providers, compared to 15 percent for other
training and 12 percent for retraining.)

Poor basic skills was a major cause of
rejection of new job applicants. Among firms
hiring at least 150 new employee each year,
40 percent of the respondents had to screen
6 to 10 candidates to hire one worker. Nearly
60 percent of the firms cited inadequate
writing and verbal skills as the most common
reason to reject a candidate, followed by
inadequate adaptation to the work environ-
ment (36 percent). Another reason for not
hiring, failure to pass medical or drug tests,
was cited by 10 percent.

8Chris Lee, “The Three Rs,” Training: The Magazine of Human Resource Development, October 1989, p. 68.
bEllen Sherman. “Back to Basics to Improve Basic Skills,” Personnel, July 1989, p. 22.
Society for Human Resource Management, 1989 SHRM Training/Retraining Survey, Alexandria, VA, 1989.

dTowers Perrin, Hudson Institute, Workplace 2000: Competing in a Seller's Market: Is Corporate America Prepared? July 1990.

SOURCE: Office of Technology Assessment, 1990.

At the high end, the Society for Human Resource
Management (SHRM) survey reports that 26 percent
of responding employers provided remedial train-
ing. As indicated in table 6-2, SHRM’s question
about remedial education is more open-ended than
the Training Three-R survey question. SHRM found

less than one-fifth of the smaller companies (those
with fewer than 500 employees) had remedial
training programs, while a third or more of the larger
companies had programs. Companies tended to use
outside providers to a greater extent for remedial
training than for their other training activities.”

57Society for Human Resource Management, 1989 SHRM Training/Retraining Survey, Alexandria, VA,1989.
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Contrary to the claims sometimes made, firmsin
most industries probably spend very little of their
total training budget on remedial education, opting
instead to rely on outside, publicly supported
Federal, State, and local basic education programs.
But there are exceptions. A recent American Bank-
ers Association (ABA) survey found that 38 percent
of bank survey respondents had established basic-
skills programs for employees. These banks spent
about 23 percent of their training budgets on these
efforts. The ABA estimated that the banking indus-
try as a whole spent between $23 million and $135
million per year on basic skills programs. (The
smaller figure assumes that nonresponding banks
spent nothing on basic skills; the larger figure
assumes that banks responding to the survey were
typical of the industry.®) It seems likely, however,
that a portion of this expenditure would be for
industry specific basic skills-not the Three-Rs.

The ABA, through the American Institute of
Banking (its educational affiliate), is its industry’s
largest provider of basic skills assistance and isin
the process of developing industry specific materials
to enhance its efforts. As trade associations in other
industries (e.g., textiles, printers) become more
involved in developing basic skills materials, more
companies may be encouraged to set up industry
specific programs for their employees.

Some large companies most involved in basic
skills education have developed their own internal
courses-often as part of a broader employee
development or training program. Examples include
Polaroid, Motorola, Eastman Kodak, and Aetna
Polaroid has offered basic education to its employ-
ees since 1970. The company has developed a
fundamental skills program for basic literacy and
arithmetic, and atechnology readiness program that
involves some math and science, computer skills,
and so called skills for sustained learning (like
problem solving).”Most Technology readiness courses
are at the high school level; however, some are
second-year college courses. Courses take place
onsite, mostly on company time.”

Aetna is another company that has developed its
own basic skills curriculum, caled the Effective
Business Skills (EBS) School. EBS was developed
by the company’s Institute for Corporate Education
to build employees basic skills (math, reading,
writing, and oral communications) and to help them
use computers and apply adult learning strategies. It
is now available to other Aetna divisions. To attract
students who do not wish supervisors and coworkers
to know they are taking remedial courses, Aetna
offers evening courses as well as during shifts (with
the supervisor’s permission). Many employees pre-
fer the evening course because registration is kept
confidential even from supervisors. The EBS pro-
gram is intended to complement Aetna's “genera
business skills' program, which is used by employ-
ees whose basics are adequate but want to upgrade
their job skills.

One reason why Aetna set up EBS was its concern
that it might not be able to hire as many workers with
good basic skillsasit would like. Aetna already has
problems, particularly in the Northeast and in
Cdlifornia, in finding new hires with strong basic
skills. Also, Aetna was concerned that it might have
too few employees with the qualifications and
training needed to move up into better jobs when
vacancies occur. (Job vacancies are made known
internally before being advertised outside the com-
pany.)

Another reason is that jobs are becoming more
complex. Many jobs within Aetna that were once
routine in nature now require new skills from
workers. The claims processor job, for example, has
been fundamentally altered by the decentralized use
of computers. Once, paper files moved back and
forth through multiple stations as they were proc-
essed. Now, one worker is responsible for multiple
tasks and must possess a range of new skills (such as
keyboard skills, an ability to use electronic mail, or
spread sheets).

While the company offers general skills training
for employees and specifies the skills needed for
new jobs, few lower level employees took the
training needed to qualify for these positions before
EBS. Some of these employees may not have felt

38The American Bankers Association.L Executive SUmMmary: The American Bankers Association’s Survey on Basic Skills in Banking (Washington DC:

Spring 1989).

59 Anne Skagen, cd., Workplace Literacy, Ava Management Briefing, no date, pp. 23-25.
@ascited in National Alliance of Business, Lessons Learned: Job Skills Education Program Final Report, report prepared for the Employment and

Training Administration U.S. Department of Labor, May 1990, pp. 64-65.
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themselves qualified to take the general skills
courses. Others may not have gotten their supervi-
sors’ permission to take training on company time.
(Aetna has a corporatewide policy of charging the
costs of training to the cost-code of the department
involved when the training takes place on company
time.)

The company’s basic skills program is highly
job-specific (and even Aetna specific) in content.
For example, in setting up a special EBS program for
security guards, the Institute discovered (from su-
pervisory personnel) that faulty “incident reports’
were a rea problem. The incident report is used as
a training vehicle in the EBS program, apparently to
good effect. (By contrast, the general skills course
uses more generic examples.)

Onsite literacy services like Aetna's are rare.
Partnerships with existing community educational
institutions are more common. In these, employers
may provide some support (e.g., paid release time for
employees to take classes, provision of funds,
materials, or advisory services). Some of these
programs are, in essence, conventional adult basic
education (ABE) classes with that serve the employ-
ees of afew companies. As discussed at the end of
the chapter, conventional ABE is seldom the best
model to use when the purpose is to achieve specific,
defined, job-related objectives—such as upgrading
of basic skills for statistical process control.

Joint Initiatives Between Labor and
Management

Joint labor-management cooperative training pro-
grams (discussed in detail in ch. 8) support basic
education for many workers represented by the
United Auto Workers (UAW) and the Communica-
tions Workers of America (CWA). The joint pro-
grams are till in their early stages; the oldest began
in 1982. Nonetheless, their size (over 700,000
workers are eligible for joint program benefits) and
their resources (over $300 million in 1988 for all
training and tuition assistance activities) make them
major training institutions. Depending on how well
they implement their programs, these institutions
could extend the sum of the Nation's knowledge
about the most effective and appropriate ways to
teach adults basic skills.

Photo credit: UAW-Chrysler National Traiining Center

Using computers in basic skills courses helps to familiarize
workers with a technology increasingly needed at work.

While the joint programs are separate from
corporate training operations, cooperation at the
plant level frequently allows basic skills programs to
be offered in close conjunction with corporate
initiatives. For example, at Ford’s Dearborn Engine
Plant, the UAW-Ford local training committee has
provided basic arithmetic training off-hours to help
workers taking Statistical Process Control (SPC)
training on company time. The SPC training was
developed with union input, although it was initiated
and funded by the company.”

In some cases, the joint programs provide broad
training to develop teamwork or problem solving
skills while upgrading basic skills. Such a combined
program, called “technical literacy,” is offered by
the UAW-Ford National Education, Development,
and Training Center.

Because so many workers might be involved, the
joint programs could obtain valuable data and
information about different approaches. However,
most programs do not yet involve much evaluation.
This could change. The UAW-Chrysler National
Training Center, for example, plans to evaluate the
success of various delivery approaches for basic
skillsinstruction used for Chrysler employees.

$'Margaret Hilton, * ‘The Role of Labor Unionsin Training of Employed Workers, «« orking paper #2, OTA Worker Training Project, May 28, 1989,

p. 41
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The joint programs also could be a testing ground
for instructional technology used in basic skills
upgrading— particularly since some joint centers
have access to in-plant computers or other instruc-
tional devices. Options for encouraging more sys-
tematic evaluation of basic skills courseware are
discussed in chapter 2.

So far, the most elaborate use of interactive
technology for basic skills at the joint centersisfor
motivation, not instruction. The GM-UAW'’s Skills
2000 program consists of 8 hours of modules on auto
industry changes that will affect worker skills; tests
and lessons to help workers sample their reading,
writing, numbers, charts, and communication skills;
information about about educational opportunities
available to GM employees; and plant-specific
contacts. The program, partially funded by the U.S.
Department of Labor, may eventually be delivered
to workers at 1000 interactive videodisc terminals in
150 GM plants and worksites.”

An evaluation of the motivational program at two
pilot sites found that it did prompt workers to
consider ways to improve their skills, and that they
were interested in educational development. How-
ever, the evaluators caution that Skills 2000 will be
of little help unless it is combined with an overal
strategy for improving worker skills.*Having
developed the motivational program, the GM-UAW
human resource center is now giving more attention
to the type and quality of services available at local
plants. Because the joint program is decentralized, it
will be up to management and union leadership in
each plant to make sure that employees, once
motivated, get prompt attention and high quality
educational services.

State Basic Skills Program

State governments have long been active in adult
basic education as recipients of Federal Adult
Education Act funds. Other State programs, as well,
have had literacy components. More recently, the
States have launched new literacy initiatives aimed
at developing coordinated literacy strategies. At
least 30 States have set up bodies to plan or

coordinate various literacy activities.” These bodies
serve several purposes; most, however, are attempt-
ing to develop an overall State literacy strategy to
cover the diverse groups (school children, high
school dropouts, employees, displaced workers,
people on welfare) and the numerous government
programs (adult basic education, Job Training Part-
nership Act, vocational education, Job Opportuni-
ties and Basic Skills Program, and so forth) that
charnel funds for literacy programs to one popula-
tion or another.

While few States now have strong programs for
business involvement, this could change as the
States move to implement the adult literacy compo-
nent of the National Education Goals that the State
Governors adopted in 1990. The Governors goal
statement decried the fractured system for delivering
adult literacy services and called for a public-private
partnership in each State to create a “functionally
literate workforce. ' *® (See ch. 2 for further discus-
sion.)

Several States have launched separate workforce
literacy initiatives that complement State adult basic
education programs or job training programs.”
These programs, for the most part, emphasize
upgrading basic skills of economically disadvan-
taged people, many of whom are not now employed
but want work skills. To a lesser extent, these
programs also support employer-based activities.
Some States—such as Connecticut-are adjusting
their adult education programs to encourage em-
ployer involvement. A few special initiatives aim
primarily at the workplace. State activity in this area
could well increase if Federal |egislation now under
consideration in Congress passes (see ch. 2). Also,
if Federal Adult Education Act funds for workplace
literacy grows to $50 million, this program will be
administered by the States, rather than nationally.
(See box 6-E.)

Workplace Initiatives

Several States—Massachusetts, Illinois, and South
Carolina among them-have developed new mecha-
nisms for employer involvement. Created in 1986,
the Massachusetts Workplace Education Initiative

62Delker, Op. Cit., footnote 5, p. 76.

63James Bosco, Evaluation REPOI't of Skills 2000, Western Michigan University, June 1989, Executive Summary.

644 dule Lit,., Programs, Planning, Issues, Business Council for Effective Literacy, January 1988.
65National Governors’ Association, National Education Goals, Feb. 25,1990, p. 9.
66Judith K. Chynoweth, Enhancing Literacy for Jobs and Productivity (Washington, DC: Council of State Policy and Planning Agencies, 1989).



172 . Worker Training: Competing in the New | nternational Economy

(WPE) is both a training delivery initiative and a
research demonstration project.” WPE coordinates
more than 20 workplace literacy programs, docu-
menting each through a formative evaluation. The
evaluation is used to track strengths and weaknesses
of each model, identifying problems and offering
technical assistance on an ongoing basis.

Organizers hope the evaluations will be instru-
mental in shaping a long term, systematic strategy
for improving workplace literacy. WPE has at-
tempted to develop and evaluate models applicable
to arange of industrial needs, funding programs in
both the manufacturing and service sectors, in
unionized and nonunionized settings, for both native
English speakers and immigrants.

WPE is a joint program of three Massachusetts
State agencies, coordinated through the Common-
wealth Literacy Campaign. In fiscal year 1989, WPE
received approximately $750,000 ($600,000 from a
Federal Workplace Literacy Grant and the remain-
der from State funds) and reached about 1,000
workers. A 3-year evaluation, conducted by an
outside party, recommended that Massachusetts
continue to invest in WPE, despite the current fiscal
crisis facing the State.”

The Illinois Literacy Resource Development Pro-
ject (ILRD) is a collective effort among six key
literacy entitiesin Illinois, designed to help volun-
teer literacy and adult education programs garner
additional resources.” At its inception in March
1987, ILRD set up task forces of local workplace
literacy and adult education providers to develop
implementation strategies. Examplesincluded:

- marketing contractual literacy programs to
business,

- soliciting corporate and foundation support,

- seeking individual donations,

. impacting local public policy, and

- exploring State implementation of literacy
programs.

The task forces put grassroots providers in contact
with prospective sources of support. In addition, the
task forces produce ‘how-to’ manuals and organize
workshops and conferences designed to help local
members raise money, market their programs, and
increase awareness among community leaders, leg-
islators, and other policymakers. ILRD is an inde-
pendent nonprofit organization supported by grants
from the Illinois State Education Board and private
foundations or charities. In fiscal year 1989, com-
bined funding totaled approximately $130,000, ena-
bling the ILRD to reach over 200 local organizations
and 70 businesses, unions, and foundations.

South Carolina' s Initiative for Work Force Excel-
lence, launched by the governor in 1988, assists
employers throughout the State in offering basic
skills programs to workers. Each of the State’s 16
two-year technical colleges now has a workforce
specialist who serves as a basic skills consultant to
employers and also meets with local business
roundtables. By June 1989, the initiative had identi-
fied about 31,000 workers—about 2 percent of the
State’s employed workforce-in need of basic skills
training, a figure considered lower than the overal
need. About 5,000 workers were either in training or
had completed training. The technical institutes,
long involved in industry training, are developing
programs and offering courses for the companies
where the identified employees work.

Customized Training and Basic Skills

The capacity to offer workplace basic skills
instruction in association with other kinds of indus-
try training is an attractive feature of State industrial
training programs. Where the objective is to improve
workplace skills, programs that focus on specific
needs in particular establishments may be more
likely to succeed than genera ABE or GED pro-
grams.

OTA’S State survey (discussed inch. 5) found that
nearly all State industrial training programs author-
ize funds to be used for basic skills training, and
two-thirds permit funds to be spent on English as a
second language. While only about one-fourth of the

67The following discussion is based on information from the Massachusetts Workplace Education | nitiative Program Summary and OTA Staff

communications with Sondra Stein, June 1990.

68Paula Rauman and Laura Sperazi, M assachusetts Workplace Education Initiative: Year 3 Evaluation Final Report (Wellesley, MA: Stone Center,

Wellesley College), 1989, p. 106.

69This discussions based on information from the |1linois Liter acy Resource Development Pr oj ect Task Force #1 Handbook on Marketing Contractual
Literacy Services To Businesses, (Champaign, |L: ILRD), and OTA staff communications with Syzanne Knell, Executive Director, June 1990.
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State customized training programs spend more than
10 percent of their funds on basic skills, there are
exceptions .70

New York's Employer Specific Skills Training
Program (ESSTP)-a program designed to help fill
gaps between job demands and worker skills—
offers workplace basic skills programs as a regular
component of its assistance to business. ESSTP
assists employers in assessing their workers' train-
ing needs, developing custom