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As the American economy tumbles into a severe recession, there
is, perhaps, one bright spot: Americans might soon realize that an
economy cannot be based upon fictitious financial products, and that
the only escape is through a rebirth of innovation and production.
Both are dependent upon creating a new generation of skilled and
knowledgeable workers. Within this context, there is new hope that
the United States will finally create a manufacturing policy that in-
cludes education and training for the millions of American workers
who rely on healthy and innovative manufacturing companies for
their jobs.

A renewal of manufacturing in America will be predicated on
whether the appropriate skills for the economy are still present when
the nation emerges from its current economic nightmare. Currently,
much of the manufacturing infrastructure and the skills associated
with manufacturing have disappeared.

Yet even within an unfavorable business climate, companies have
been faced with shortages of skilled workers. In the state of Michigan
with over 300,000 manufacturing jobs lost in the past eight years and
an official unemployment rate now above 12 percent (the highest in
the nation) there are still help-wanted signs in small- and medium-
sized plants for skilled CNC machine-tool operators. These manpower
shortages constrain the ability of manufacturing to recover.

Creating a highly skilled workforce is an important public policy
issue that is, sadly, not a new topic. Twenty years ago, training and ed-
ucation of manufacturing workers was considered to be a pillar of U.S.
global economic power. Yet, for reasons discussed in this chapter, at-
tention to improving the technical and management skills of workers
has largely disappeared. If there is to be a revitalization of the manu-
facturing sector — and there has to be — there will be a need to revisit
these issues and learn from previous mistakes.

The manufacturing sector accounts for 11 percent of America’s
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gross domestic product, providing 12 million Americans with jobs that
pay 20 percent higher than the national average. The importance of
manufacturing jobs to the income of ordinary Americans is underap-
preciated. A strong manufacturing base produces a stable, broad mid-
dle class and a more equitable society. It should be made very clear
that human resource issues are the key to improvements in produc-
tivity, innovation and new capacity. Training a highly skilled manufac-
turing workforce is one of several policies that must be implemented
to revive the American economy.'

Workforce Development in Manufacturing

A “traditional” manufacturing company — one that has had dif-
ficulty surviving repeated economic downturns — does not care about
hiring front-line workers with formal educational experience. For
decades, a high school education or postsecondary degree was never
a major condition for being hired or for advancement within most
American manufacturing enterprises.

In 1973, half of all manufacturing workers had not completed
high school. Only 8 percent of production workers had any postsec-
ondary educational experience.?

Large manufacturing companies in automotive, steel and other
traditional industries hired engineers and other white-collar workers
with college degrees, but many small- and medium-sized companies
were led by individuals with modest educational achievement. These
people either inherited the company from family members or created
their company based on the skills they learned from experience in
other factories.”

Throughout most of the 20th century, workers were hired under
the operating principles articulated by Frederick Taylor, who said that
a fragmented manufacturing process should consist of specific pat-
terns of repeated physical activity. For most workers, on-the-job train-
ing essentially meant watching others work.* The one exception was
in the training of skilled workers.

Some of these individuals honed their skills in corporate “training
schools” such as the Henry Ford Trade School established by Ford
Motor Company in 1916. These private facilities provided selected
workers with advanced skills and management training. Most skilled
workers, however, learned their trade on the job in the first half of the
20th century, either through formal apprenticeship programs run by
senior craft workers (a common source of training among immigrant
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workers from Europe), or through the informal process of “stealing a
trade” by moving from machine to machine and shop to shop until
one acquired the threshold skills to work in the tool room. Little of
this would apply to production workers, who were taught a single set
of repetitive motions as assemblers or machine tender.®

The opportunity for many workers to move into the skilled trades
was opened up by the unions in the mid-20th century through the
adaptation of the apprenticeship system similar to that in the construc-
tion industry. Trained workers were segmented by their different spe-
cific skill sets — pipe fitters, electricians, carpenters — just as they
would be organized on a construction site. Each had detailed and spe-
cific information they were required to learn. Contracts negotiated
with the unions often specified the number of skilled trade workers
needed.

New workers were selected through competitive tests and formal
training programs that combined some classroom instruction and an
assignment to work with a skilled worker on the job. When individuals
became classified as being “skilled,” they usually received higher pay,
had greater access to overtime and achieved a higher level of job se-
curity. Access to skilled trades was an important part of the upward
mobility of workers within manufacturing. Organizations such as the
United Steel Workers and the UAW played a major role in developing
technical training for front-line workers.®

In the system of mass production that developed after World War
I1, the workplace was dirty and filled with unskilled workers who fol-
lowed strict rules created by management. “Park your brain at the
door” was a common understanding among production workers at
traditional manufacturing plants. The exception was the small num-
ber of skilled workers who were required to maintain and repair ma-
chines and equipment.”

The picture of the manufacturing workforce began to change as
American manufacturers were forced to adjust to the first wave of im-
ported products in the late 1970s and early 1980s. Increased compe-
tition came from European and Japanese manufacturers that did not
organize their production systems or utilize technology in the same
manner as American companies. Yet these foreign competitors man-
aged to produce high-quality products that won substantial portions
of U.S. market share. Their success raised fundamental questions as
to whether traditional American manufacturing processes and work
structures were worth maintaining.

Many of the European countries based their industrial work sys-
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tems on strong apprenticeship systems. A report from the U.S. Office
of Technology Assessment in 1990 on manufacturing training noted:
“In their pre-employment screening, Japanese automakers value will-
ingness 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 for
more experience and their training tends to stop with narrow techni-
cal skills for craft workers, and brief on-the-job sessions for unskilled
workers.”®

Questions about the industrial work systems in traditional Amer-
ican manufacturing have been raised before. While a growing number
of psychologists and organizational experts called for changes in the
workplace to encourage more rank-and-file participation and change,
these were not taken seriously until the early 1980s as the first major
wave of imports challenged manufacturers. During this period, the
concern was to improve the international competitiveness of American
industry, and the strategies to do so took two main courses. First, there
were calls to utilize computer-based manufacturing technology to in-
crease productivity and lower costs. Second, there was the need to de-
velop a higher trained workforce that could deploy and utilize the new
digital production technologies.’

As a result of international competition, significant numbers of
unskilled production jobs disappeared as computer-based technolo-
gies replaced hands-on labor. Large firms from the auto, steel and
electronic components industries downsized considerably. In the
1950s, a factory producing engines might have 3,000 to 4,000 workers.
By the late 1980s, such a plant could be run with fewer than 1,500
workers. However, of the remaining jobs, there were more skilled po-
sitions required to maintain, repair and program the equipment.

New digital production technology fundamentally changed the
structure of industry through the rise of decentralized factories mak-
ing modular parts. Production processes began to be distributed to
supplier companies. Whereas in the past, economies of scale were re-
alized through centralization of production of one product, it was now
possible to remain profitable by producing many variations of a basic
product on the same manufacturing line. The experience of some Eu-
ropean companies proved that small firms working in clusters could
effectively bring high-quality and innovative products to market.'

With the adoption of digital production processes many of the
most physically demanding and difficult jobs were eliminated. The
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use of computer-based equipment demanded a much cleaner produc-
tion environment. Factory floors changed their physical appearance.
The assembly line was supplemented by work cells and production
workers were organized into teams. Workers learned to operate dif-
ferent sets of machines and rotated from task to task. In many cases,
repairing and maintaining computer-based equipment cut across the
traditional skilled jobs, forcing a reconsideration of how trades were
developed.'' Front-line supervision was often eliminated and workers
were made responsible for operational outcomes. The manufacturing
workplace became a very different physical environment that re-
mained demanding and stressful, but no longer resembled the tradi-
tional mass production model.'?

All of these changes elevated the need to train and educate man-
ufacturing workers. To make the manufacturing operations produc-
tive and profitable there was a belief that front-line workers needed
to possess formal skills that were necessary to utilize new technologies.
Companies developed training and education as an important new
part of their enterprise.

A study by the Industrial Technology Institute, a state-initiated
center in the 1980s to advance the rapid adoption of computer based
manufacturing technologies, found that training in all skill categories
increased as a result of the introduction of new technology. Not only
were technical skills important, but companies also devoted additional
resources to raising the basic skills of all employees. They also encour-
aged them to return to school through the establishment of company-
paid tuition programs.

For the first time, manufacturers began paying attention to the
training and education needs of their hourly workforces. Larger com-
panies established formal in-house training; smaller firms tended to
rely on informal job training.'® In unionized workplaces, this resulted
in the development of joint company-union administered training
funds that were established to provide continuous training in health,
safety and such “soft” skills as problem solving and total quality man-
agement. In their 1982 contract negotiations, the United Auto Work-
ers and the Big Three automakers established joint education and
training organizations that were funded from money diverted out of
the contract settlement. Because of the size of the domestic OEMs and
the number of unionized workers, substantial sums of money were
amassed to create some of the largest private training organizations in
the United States.'*
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In addition, many states initiated customized training programs
for workers as a strategy to retain existing companies and attract new
ones. Most of these programs were directed at manufacturing com-
panies and accounted for the majority of funding for training hourly
workers. Many were administered through community colleges that
developed and implemented custom training programs for companies
deemed to be important to local and state economies. By the late
1990s, a survey of community colleges indicated that the automobile
companies were the largest private-sector “customers” of contracted
training programs.'’

In late 1989, the first Bush administration introduced the Manu-
facturing Extension Partnership (MEP), the first federal program
aimed at promoting the growth and development of manufacturing.
This organization was designed to assist small- and medium-sized
manufacturers in the deployment of new technologies. Its creation
was justified by the need to foster the competitiveness of U.S. manu-
facturers against their Japanese and German rivals.'®

Through the 1990s, both Republican and Democratic presidential
administrations considered training and education of the workforce
to be a national priority. Under the first Bush administration, the De-
partment of Labor initiated the Secretary’s Commission on Achieving
Necessary Skills (SCANS), which defined the skills necessary for a suc-
cessful workplace. Building on these endeavors, the Clinton adminis-
tration supplemented existing apprenticeship programs under a new
education policy entitled “School-to-Work,” which was based on the
experiences of the “dual system” of worker training as practiced in
Germany. The Department of Labor also developed an on-the-job ap-
prenticeship program for young people. It created the National Skill
Standards Board (NSSB) to establish appropriate skills for various key
sectors of the American economy. This board helped form the basic
principles needed for educational institutions, community organiza-
tions, labor unions and others to provide world-class training to the
American workforce.!”

In a major shift of federal training policy, schools and educational
institutions were considered essential in driving a competitiveness
agenda for America. Education was seen as the critical aspect of cre-
ating high-skilled jobs with high wages.'®* Much of the new agenda
called for reform of the K-12 educational system and integrated work-
place learning by using the “dual system” common in Western Euro-
pean countries.'?

This large-scale national education response to the global com-
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petitive challenge produced significant interest in and expansion of
training and educational activities within state and local governments.
Governors developed new economic development programs based on
improving the skills of the local workforce combined with the age-old
practice of providing companies with financial incentives and tax
abatements on land. Many states initiated aggressive customized train-
ing programs that doled out state funds to companies promising to
add new jobs or to protect existing ones.

As part of the plan to address international competition, there
were calls by policymakers to develop “high-performance” workplaces
that required greater education and worker participation in corporate
operations and improvement. The growth of noncredit customized
training courses among the 1,200 American community colleges was
driven by new demand from manufacturers. Unions also started de-
veloping their own training programs for workers, deploying tech-
nologies that would help companies maintain their competitive edge
and help retain good-paying jobs in American communities.*

By the late 1990s, there was even more interest in creating man-
ufacturing jobs that paid well and demanded new skills. A new infra-
structure of training providers was created to prepare people for these
jobs. Although there remained differences between labor and man-
agement and the political parties on specific strategies to create a
trained workforce, most plans were focused on the activities of the
1,200 American community colleges. These institutions had already
developed large and influential programs with local manufacturing
companies through the 1980s and 1990s.2! They were considered to
be the backbone of the national training and retraining system for
most adult workers, even though they were funded by local and state
governments.?

But the infrastructure was even broader and deeper. Community-
based organizations were created in urban centers to provide inner-
city residents with manufacturing skills. These programs enjoyed
significant support from local businesses that turned to them as sup-
pliers of front-line workers. Organizations like Project Quest in San
Antonio were able to partner with community colleges and develop
programs for manufacturers in their community. Focus Hope in De-
troit created a major machinist training center that supplied skilled
workers to auto suppliers in the Detroit metropolitan area. In Milwau-
kee, the Wisconsin Training and Education Partnership provided
training programs for a collective group of manufacturers that were
seeking entry-level workers.?
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These new “intermediary” organizations were created outside of
the traditional private training system. They were based on the con-
cept that preparing a skilled manufacturing workforce was too impor-
tant to be left to the private sector. A trained workforce would help
foster a modern manufacturing system and was necessary for the suc-
cess of local and state economic development initiatives. They also
helped stabilize economically troubled local communities. This nation-
wide effort was based on the assumption that there was a “high road”
in manufacturing that needed to be created and sustained so that
workers would receive good wages and the communities in which they
lived would prosper.*!

As a result of these activities, national surveys of firms and analysis
of census data indicated substantial increases in training activities
within manufacturing firms. About 80 percent of all firms possessed
formal training programs. Ninety-one percent of companies with
unionized production workers experienced growth in training pro-
grams.?” Education and training programs were 35 percent more
likely to be found in “high-performance” manufacturing firms than
other firms of equal size.?

Education and training gained traction deep within manufactur-
ing companies. Much of the training went beyond technical issues or
even health and safety. A good deal of what was offered to workers
was in both basic skills to improve reading and writing, total quality
management techniques such as Six Sigma and lean, and international
quality standards such as ISO 9000 that were being adopted by com-
panies exporting goods overseas and selling to foreign transplants in
the United States.

Much of the new emphasis on training was tied to a need to in-
volve workers in the process of work organization and decision-mak-
ing. One of the most heralded new ventures was GM’s creation of
Saturn as “a new kind of car company.” Developed as a response to
lessons learned from Japanese manufacturers, GM poured billions of
dollars into a separate division within the company designed by joint
teams of managers and union representatives. New processes and
worker participation were added to all aspects of the production
process. Workers were even given responsibility for selecting employ-
ees for the new Saturn plant in Springhill, Tenn. In addition, every
Saturn non-union worker was obligated to develop an individual
training plan and was evaluated on whether they fulfilled their train-
ing assignment.?’
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By the late 1990s, the preparation of the workforce for a modern
manufacturing enterprise had emerged as an important public policy
issue. There was an understanding of the need to preserve a manu-
facturing base for America’s economic growth and stability. There was
a belief that a well-trained and educated workforce would be the de-
cisive reason for companies to maintain production in the United
States and that it would act as a magnet for foreign company invest-
ment.

In hindsight, this view failed to comprehend that the same factors
contributing to the focus on training — the application of computer
and communications technologies that allowed for distributed work
organizations — were leading to a new global manufacturing order
that would result in millions of America’s highest skilled production
jobs being sent overseas. The myriad of training and education pro-
grams just described were about to be altered by new corporate inter-
est in overseas investment.

Globalization Puts an End to the Era
Of Workforce Training

The renaissance of American manufacturing abruptly ended in
the late 1990s. What emerged was an economy that was not based on
a national renewal of U.S. production capacity, but on the globaliza-
tion of production to remote parts of the world where there were no
skilled workers and plenty of cheap labor. The “high road” strategies
of the 1990s deftly articulated by policy wonks were jettisoned in favor
of earning tons of money from easily exploitable low-wage workers.
Indeed, the ability of American corporations to quickly globalize their
supply chains refuted the argument by corporate executives and their
political patrons that a skilled and highly educated workforce was the
essence of a world-class manufacturing capability.

In many respects, the trends promoting globalization and ending
U.S. support for programs aimed at improving U.S. competitiveness
resided deep in the American economy from the end of World War
I1. Additional momentum for free trade policies promoting the shift
of production offshore was generated by the collapse of the Soviet
Union and the opening of China.?

American corporations continued to expand their investments
under the banner of “free trade” all over the world. One important
signal was the passage of the North America Free Trade Agreement,
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which revealed to the American public and workers that there was
consensus among leaders in corporate America and the U.S. govern-
ment that pursuing free trade was the country’s primary economic
strategy. The central question today is whether that sole economic pur-
suit has backfired on America.

The shift to investing offshore was not new, but it was justified by
American manufacturers in an entirely different way. Instead of view-
ing national competitiveness as dependent upon an educated and
trained workforce, policymakers became more focused on how they
could assist American companies improve profitability through over-
seas investments. The economic justification for this change in strategy
was the production of cheaper goods for American consumers. The
goal was to allow the United States to become the technical and ad-
ministrative hub of a global manufacturing enterprise. In this view,
front-line manufacturing workers were expendable because of the in-
evitable move toward low-wage countries. They were not considered
to be a value-added resource, and were viewed as an unnecessary and
bothersome expense. Axing them was justified under the banner of
creating much better “knowledge” jobs, which, it was further assumed,
would remain in the United States.

Coupled with this was the extreme “financialization” of the econ-
omy, where short-term profitability, quick investment decisions, ma-
nipulation of stock prices and the development of esoteric financial
instruments became the dominant concerns of the large companies.
Manufacturing was not an industry for aggressive young entrepre-
neurs. Instead, the production of goods was left to non-American, low-
cost contract manufacturers who could generate record profits for
U.S. companies and their investors. The initial focus on sending pro-
duction to Mexico soon widened to include China, Eastern Europe
and Southeast Asia.

Central to this policy shift was the belief that new computer-based
technologies had “leveled the playing field.” The ability of rural areas
in China to apply new production technologies and compete with
manufacturing facilities in the Midwest was celebrated as a process
that would more efficiently and effectively utilize the scarce resources
of the world.?

As economic policymakers and commentators discussed how the
American economy should concentrate on high-tech and service in-
dustries, there was a profound silence over the increasing number of
industrial jobs being lost to outsourcing. These losses were not driven
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by technology but by decisions made by companies to remain prof-
itable by finding cheap labor and places to exploit all over the world.
As more jobs were permanently lost, the level of public unease grew,
yet policymakers refused to change.

The significant loss of manufacturing jobs created a new ethic sur-
rounding education and training. Millions of displaced manufacturing
workers, who would never again work in the manufacturing sector be-
cause it was being outsourced overseas, were sent to “retraining pro-
grams” for jobs that would never provide them with the wages or
benefits they previously received in manufacturing.?® Other high-tech
workers were even involved in training their own permanent foreign
replacements.

Over the past eight years, there has been a significant shift in the
human resource policies of many U.S. manufacturing companies. Bor-
rowing from their Japanese competitors, American manufacturers
began adopting the idea that the development of skills was no longer
the responsibility of the company. Workers should be selected from
pools of people with specific skill sets. Individual workers would be
responsible for improving their skills or learning new ones that were
in demand. The companies only needed to create new programs to
assess workers who possessed the appropriate skills. They would train
workers in the proprietary features of their products and processes,
but they expected individuals to come to the job having paid for and
mastered their own foundation and technical skills.

What is important to emphasize here is the abrupt shift taken by
companies to provide less training to incumbent workers, and to stress
more hiring of “necessary skills” through elaborate processes of as-
sessing potential workers. In some ways, this approach attempted to
emulate the Japanese practice of carefully selecting all front-line man-
ufacturing workers. Public training dollars intended to be used by
companies were diverted to develop assessment criteria that would
hone down the applicant pool. Training a workforce was no longer
necessary. In some instances, the costs of assessing the skills of an in-
dividual production worker were as high as $10,000.%!

In selecting workers, more emphasis was placed on individuals
with basic skills who could be “trained” for jobs when they were hired.
The goal was to find the appropriate worker for the job — a concept
called “skills on demand.”** If manufacturing was dominated by “sup-
ply chains” of companies providing parts to each other, why couldn’t
there be a supply chain of humans who could be delivered whenever
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they were needed by companies? This perspective fit well with the de-
mands of lean manufacturing and just-in-time delivery. Training and
education were less important than the ability to access skills when re-
quired.

These strategies impacted large manufacturing companies that
were traditional centers of organized labor. These were often the com-
panies that had adopted the “high road” worker training strategies of
the 1990s. The once-prevalent “high-performance” work organization
tell out of favor as companies re-engineered themselves for the en-
tirely new era of globalization. Companies trained relatively few work-
ers and they were less interested in seeing training and education as
a means of mobility for those within their companies. They sought to
find their skilled workers in the marketplace, and no longer developed
or even maintained talent from within. They continuously monitored
international competition with the sole focus on whether they could
match their prices. If not, plants were moved out of the country with
frightening speed and wide-scale dislocation of hundreds of thousands
of workers. Between 1998 and 2007, manufacturing employment in
the United States declined by 20 percent, with losses increasing sub-
stantially in 2008.%

The unrelenting pressure from Wall Street for companies to in-
crease their quarterly profits had a significant impact on training and
U.S. education policies.

The training market for front-line hourly employees has subse-
quently shriveled, as the number of these jobs continues to rapidly de-
cline in the United States. Much of the training budget of firms has
shifted to white collar and technical training.** In the 1990s, many of
the largest customized training programs were in industries such as
auto, steel and aerospace that were “modernizing” to deal with inter-
national competition. Today, many of these firms have closed their
U.S. operations or, when they expand their facilities, hire only workers
with specific skills and educational credentials. There are few large-
scale public training programs left in the United States.*” Instead,
there have been significant increases in training programs for dis-
placed workers. These have been created under the new guidelines
in the Workforce Investment Act and Temporary Assistance for Needy
Families programs. The new era of worker training is short-term and
concentrates on resume writing and techniques for quickly finding a
new job. It is aimed at getting workers off of public unemployment
insurance benefits as quickly as possible.*®

The proliferation of I'T certification is now a means by which em-
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ployers can demand validation of new information skills from individ-
uals as a condition of advancement or hiring.*’

Thus, education and training is shifting from being a responsibil-
ity of the employers to being the responsibility of the employees.
Moreover, as employers shift the responsibility for training to the in-
dividual, they are also increasingly demanding four-year college de-
grees as opposed to favoring applicants with skills learned on previous
jobs. Employers in the manufacturing sector perceive the college de-
gree as a means by which workers demonstrate not only their motiva-
tion to complete an important milestone, but also as the basis to
effectively receive additional training on the job.”® By requiring that
applicants have a college degree, companies can concentrate on per-
forming employee background checks and drug testing as a means of
weeding out candidates who may cause problems. The corporate em-
phasis on college degrees motivates both state and federal educational
policymakers to further reduce their support for vocational and job
training programs for the “middle level” skilled manufacturing and
construction jobs that require some postsecondary training, but not
necessarily a college education.™

While many states still support corporate training programs to
lure new industry into their communities, there has been a decrease
in state economic development programs targeting specific companies
and industrial sectors. States like Michigan have eliminated their mod-
ernization services and replaced them with diminished general train-
ing funds that can be used by the governor to attract new companies.
Other states, such as Illinois and California, have eliminated their cus-
tomized job training programs altogether. Increasingly, states have
been dropping general industry training programs in favor of “one-
time” training projects targeted at specific companies considering new
investments within the state.*” Not only does this contribute to corpo-
rate relocation strategies which play states against one another to
achieve the best financial incentive package, but these strategies neg-
lect the need to maintain and nurture the manufacturers within the
state.

Even in states where there has been considerable industrial eco-
nomic growth, workforce development programs are different from
the past. The best examples are the southern states such as Alabama
and Mississippi that attracted large automobile investments from
Japanese and German manufacturers. In these cases, prospective
workers are trained at their own expense — or through a major state
grant — to qualify a “pool” of workers from which the company can
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then select. Most state training money is now being spent primarily
on training management, engineers and white collar workers.*!

At the federal level, the Workforce Investment Act (WIA) of 1998
and the Temporary Assistance for Needy Families (TANF) act de-em-
phasize training in favor of immediate job placement. The result:
Many workers find work but are unable to obtain sufficient incomes.*
In addition, these programs have been significantly downsized. Total
WIA adult funding decreased from $945 million in 2002 to $864 mil-
lion in 2006. Dislocated worker funding decreased 3.6 percent from
$1.23 billion in 2002 to $1.12 billion in 2006. The number of individ-
uals trained under WIA decreased from 168,223 in 1998 to 72,322 in
2001.#

Most of the training now provided by government programs is
short-term and does not promote career pathways or a means to bet-
ter-paying jobs. In a few states such as Illinois, TANF rules were in-
terpreted to permit attendance at a community college as a means of
meeting the training requirements.** Yet, on the whole, state programs
are now smaller and less directed at the private sector’s needs.

What has increased at the state level is an attempt to coordinate
both economic development strategies and workforce development
strategies through a focus on degree completion. States now believe
that granting more college degrees will give their economies a com-
petitive edge in attracting high-tech companies.

States that have taken this approach have assembled coalitions of
public universities and community colleges to emphasize policies such
as dual enrollment between high schools and colleges, seamless tran-
sition from community colleges to four-year colleges and universities,
and helping adults with some college credit to return to school and
complete their degrees. The primary emphasis is on preparing stu-
dents for four-year degree programs. The result is diminished em-
phasis on technical training programs.*

As educational requirements became mandatory for workers, new
production facilities being built in the United States demanded post-
secondary degrees for all front-line employees. When United Motors
opened an engine plant in Dundee, Mich., the selection process re-
quired all hourly workers to possess a two-year college degree.*® More
formal education was considered a major plus. Sadly for tens of mil-
lions of smart, capable American citizens, manufacturing no longer
provides an entry-level job for workers without a college degree.

The conventional explanation for this change was that advanced
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technology was available to workers throughout the world and that
motivated workers overseas were undercutting American companies.
The defenders of outsourcing argued that this was a natural process
and that a small segment of America — manufacturing workers —
would have to suffer for the remainder of the society to benefit. To
survive, American workers were told to sharpen their skills and find
jobs in career areas outside of manufacturing.*” There was nothing
anyone could do about the loss of their good-paying factory job except
to retrain for a different economic future — a future in the services
sector that, as it turned out, paid lower wages and provided fewer ben-
efits.

The “inevitability” of manufacturing’s demise produced a ubig-
uitous lack of concern for American industry and its workforce, which
was (and continues to be) blamed for being part of the problem. If
manufacturing was to remain at all, the winning strategy was to ag-
gressively pursue and ask for significant concessions from “overpaid
workers,” despite significant data clearly indicating that labor was only
a very small portion of the total cost of any finished product.

Given these changes in perception, which were being promul-
gated by thousands of economists supported by corporations and gov-
ernment agencies, training and education in manufacturing began to
atrophy. Instead of being viewed as being an important input that
could improve productivity and flexibility, training was now consid-
ered to be an overhead cost that needed to be eliminated. Attitudes
toward work and other “noncognitive” skills such as taking orders,
showing up on time and listening to supervisors became more impor-
tant than possessing technical skills to perform a job. A trained work-
force was less important than a “virtual” company that was able to
create a process for obtaining “skills on demand.”*®

Federal policies for employment and training began to mirror this
view. Instead of looking for ways in which federal skill development
programs could be fashioned to protect and preserve American man-
ufacturing, the Department of Labor emphasized the creation of pro-
grams that would be “demand driven.” This meant training people
for jobs that were already available. Companies with low-wage jobs
that had high turnover were able to utilize the federal system for
entry-level hires.

Even when the workforce system responded to the market de-
mand of manufacturing jobs, it did not build capacity or encourage
the skill sets necessary for long-term, highly technical manufacturing
endeavors. Instead, the system was designed for short-term fixes for
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low-wage companies, which helped restore their profitability but did
little or nothing to build a competitive long-term and viable economic
system. Thus, an area like metallurgy, which required significant foun-
dation skills in mathematics, materials and chemistry, was not found
among the training programs supported by the Workforce Investment
Act. Yet there was a proliferation of training programs to develop
“communications” skills. Some local workforce boards found creative
ways to undertake manufacturing training activities, but the general
goal of these programs was to achieve employment for individuals at
any available job. They did not create the skills necessary for a work-
force of the future.*

The emphasis on “work first” also contributed to a perverse re-
ordering of training priorities. The system was directed away from a
focus on incumbent workers because they already had jobs. It also
meant that employer training funds that had traditionally been used
in partnership with public funding mechanisms could not be utilized
to develop programs for the incumbent workforce. Such programs
had existed during the Clinton administration, but were discontin-
ued.

The Workforce Investment Act also provided poor-paying indus-
tries with a steady stream of unskilled workers. The program was a
subsidy for low-wage industries that could neither attract nor find suf-
ficient workers on their own. Meanwhile, the media hyped up the ef-
forts to lower unemployment and welfare rolls without looking at how
public expenditures were being used to channel funding into indus-
tries that paid lousy wages.

Finally the new Workforce Investment Act focused only on skills
that workers needed to obtain a job and on short-term training. This
denied potential workers the ability to develop long-term skills neces-
sary for mastering computer-based equipment in the manufacturing
enterprise. In most cases, customized training could not be financed
under the act, so skill development of incumbent workers inside man-
ufacturing firms could not be supported.

Within these broad outlines, the Bush administration added its
own ideological requirements. First was the overwhelming belief that
markets determine the demand for industries. If there is no demand
for manufacturing within the United States, then this sector ought to
just shrink and disappear. Government efforts such as the Manufac-
turing Extension Partnership (MEP) program should be abolished be-
cause they were trying to “pick winners,” an ideological no-no in a
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capitalistic system. The Bush administration repeatedly tried to kill
MEP. While other nations used aggressive policies to improve the
health and expand the global influence of their manufacturers, the
only major economic policy of the United States government was to
pursue a perverse notion of free trade that shifted production offshore
and put U.S. industry at a competitive disadvantage.

A second important policy agenda of the Bush administration re-
lated to manufacturing was the dismantling of the American voca-
tional educational system. The administration believed that there was
no legitimate role for the federal government to play in vocational ed-
ucation, and that if individuals needed to be trained, it should be up
to them or their employers to do so. On another level, many in the
Bush administration saw vocational education as a barrier to their ef-
fort to implement school reform known euphemistically as “No Child
Left Behind.” While this law has many deficiencies, the idea that the
federal government bears some responsibility for preparing young
people for work in manufacturing was important in producing pro-
grams at the local level to support training needed for entry-level
manufacturing jobs. In addition, there were substantial funds from
that legislation that went to American secondary and postsecondary
educational systems. The Perkins Act remains the largest single federal
funding program for American high schools.®

But from the outset of the Bush administration, there were at-
tempts to kill the Perkins Act. Part of the impetus came from tight
budgets caused by the administration’s focus on the war in Iraq; part
of it came from the increasingly dominant right-wing ideology that
education should focus on teaching the basics of reading, writing and
math, and that job preparation should be left to local communities.
These arguments were often not expressed directly, but were couched
in the widespread view that the goal of the K-12 educational program
was to insure that all students were prepared to attend college. The
Bush administration de-emphasized any support for training and ed-
ucation of manufacturing skills among the millions of young people
who would never go to college either because they weren’t good stu-
dents or because they could not afford it. The misbegotten belief
among America’s governing elite was that the future would be domi-
nated by high-tech jobs and that mid-level (and essential) jobs like ma-
chinist maintenance and repair workers were “low-tech,” low-skill, and
unworthy of the economic attention of the nation.

In addition, the Bush administration continued to slash expen-
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ditures in all federal programs aimed at developing a skilled work-
force. According to the Workforce Alliance, funding for federal train-
ing and education programs has declined by 29 percent during the
past eight years. The United States spent a paltry 0.02 percent of GDP
on workforce training and education in 2007, the lowest among all 20
OECD member countries.”!

The retreat of support for manufacturing skills training and ed-
ucation was not limited to the federal government. In the late 1990s,
states started to slash training programs for incumbent workers. They
eliminated most efforts at job retention in favor of “big bang projects”
— the luring of major investment — mostly from foreign producers
into their states. The new paradigm was embodied in the massive sub-
sidies provided by southern states to lure European and Japanese
manufacturers.”

As a result, interest in training a skilled manufacturing workforce
over the past five years has diminished substantially. There are now
few state programs left that promote the development of a skilled
manufacturing workforce. Instead, states try to target industries such
as biotechnology, information technology and health care that offer
the promise of “job growth,” even though entry-level wages in these
industries are considerably lower than in the manufacturing sector.
Lacking demand, manufacturing programs at community colleges are
now evaporating. Even highly touted community-based initiatives are
less involved in training manufacturing workers and are focusing in-
stead on opportunities in areas such as construction and health care.”

Most states now promote the idea that the number of workers
with a college degree is the best measure of a trained workforce. Ma-
ture programs for developing specific manufacturing skills have dis-
appeared, except for those that concentrate on total quality
management. Colleges are not focused on programs aimed at increas-
ing the productivity of manufacturing processes or companies.

The situation is far different outside the United States. European
countries such as Germany have significant efforts aimed at prevent-
ing manufacturing job erosion. An example is in the use of computers
in manufacturing processes. Not only could vast reams of data be
stored and utilized to adjust and improve production processes, but
digital technologies provide new ways in which workers redesign
processes to alter products quickly and efficiently for changing market
demands. The challenge facing all nations is how quickly new tech-
nologies can be implemented within both products and manufactur-
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ing processes so that companies can stay competitive by substantially
improving quality and efficiency.

In the United States, the National Skill Standard panel on infor-
mation technology issued one report on this important subject. It then
ceased to exist. Individual information technology companies created
their own proprietary skill certification programs. Their goal was to
create a base of skilled workers and establish a market for their new
software platforms and increase their own profitability. These propri-
etary I'T training programs quickly migrated into the public education
system as a source of revenue. What resulted was a crazy quilt of cer-
tification programs for every imaginable proprietary technology and
software program. Most of these certification courses were very ex-
pensive for students, shutting out many lower-income workers who
could not afford to pay for them.>*

This is not how things progressed in Germany. In contrast, the
Germans integrated these new skill requirements into their training
system by creating apprenticeship programs for information technol-
ogy. Companies, students, labor unions and training institutes — all
of the social partners involved in job creation and retention — were
brought together to discuss the needs of employers and to work out a
solution that benefited the entire society, not just the technology
providers.

In addition to apprenticeship training in Germany, unions and
corporate management agreed upon specific short-term technology
classes that required immediate support in addition to the traditional
apprenticeship programs. With government funding and the techni-
cal expertise from technology and software providers, German man-
ufacturers began utilizing information technologies to create
on-the-job learning systems for workers on the shop floor. In addition,
the well-funded and influential German vocational agency, Federal
Institute for Vocational Education and Training (known in Germany
as the BIB) sought to ensure that the skills they thought important
were embedded within European-wide skill standards for information
technology. This included a means by which refresher courses could
be taught. In addition, Germany tried to develop European-wide stan-
dards so that companies operating across borders would benefit from
the investment.”

The same promising and essential new digital production tech-
nologies were unevenly adopted in the United States, especially
among many small- and medium-sized manufacturers unable to at-
tract trained workers with the necessary skills in proprietary I'T sys-
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tems. There was widespread misinformation spread to workers and
potential workers over the need to take certification tests. No such
confusion existed in Germany, where there were concerted attempts
to focus the public education system on providing technological train-
ing and dissemination beyond the borders of the country.

The payoft for these policies was impressive. Germany has main-
tained a competitive manufacturing edge; it remains a manufacturing
giant generating a large trade surplus; and it has sustained many
good-paying jobs that generate large sums of tax revenues. Because
of higher training costs borne by the society, German manufacturing
remains an essential part of the economy. Unlike the cavalier attitude
that is widespread in the United States, no German policymaker
would dare argue that the elimination of manufacturing would be
good for the future economic success of Germany. Meanwhile, without
understanding the importance of an industrial base and the need for
tens of millions of well-paid, well-trained workers, the United States
is suffering a massive economic collapse.

Restoring Training and Education in the
American Manufacturing Sector

As the American economy struggles, the short-term future for
new training and education strategies for manufacturing appears
bleak. Yet over the long term, the economic crisis should raise impor-
tant issues about policy changes required to revive American industry,
the American economy and America’s prospects. This time, the coun-
try needs to be ready with a fresh mindset and programs that regard
education and training as a significant contributor to economic re-
newal. It has to be different from the past.

The federal government must understand that education and
training policies cannot be stand-alone issues, but need to be embed-
ded in an overall national policy that views manufacturing as essential
to America’s future. Manufacturing needs policies that will help it gen-
erate positive returns to society. If manufacturing is important as an
employer of millions of Americans who did not succeed through the
formal educational system (especially for those who live in urban cen-
ters), then public efforts must be made to strengthen these firms as an
important piece of the economic revitalization of major cities. If man-
ufacturing is essential to the development and production of environ-
mentally sustainable products, then there should be governmental
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regulations and incentives that promote the growth of these firms.*
Training and education is part of a larger government strategy that
also includes technical innovation, new methods of financing expan-
sions, trade laws, labor organizing reform and changes in tax law. It is
no longer plausible to argue that education and training alone can be
decisive. It should be part of a broad and systematic plan to rescue
the American economy.

A second aspect of a renaissance in economic policy is the need
to understand that it has to be directed at innovative small- and
medium-sized firms that are the heart of industrial communities
throughout the United States. Too much of economic and industrial
policy has been directed at large manufacturers that have shifted pro-
duction offshore and show little allegiance to local communities. Big
multinational corporations have become less important to most re-
gional economies. Small- and medium-sized firms are often owned by
local business people and are funded through local financial institu-
tions. The needs of these manufacturing organizations, and their po-
tential to revitalize America through the introduction of new products,
should be a top federal priority. In this regard, the effort of the NIST
Manufacturing Extension Partnership — about to celebrate its 20th
anniversary — is an important example of the type of program
needed to be developed and expanded.

The economic payoffs for MEP interventions with the companies
that constitute the backbone of the American economy are vast con-
sidering their relatively low cost to taxpayers. The federal government
only funds one-third of their operations, with the remainder of funds
coming from states and the companies that receive services.*’

In addition to MEP, there need to be complementary organiza-
tions that can train and educate the workforce to help transform these
companies. For small- and medium-size firms, front-line workforce
education and training is central to their growth and development.
Many case studies indicate that firms with greater training and work-
force development are more competitive and are achieving higher
productivity gains.’® It is difficult for most of these companies to find
the resources necessary to support these activities.

A third part of the strategy is the need to understand the differ-
ence between education and training in manufacturing and the role
each will play in the renewal of American industry. There is a clear
need for formal classes and organized learning, but there is also need
for research into the postsecondary education system to generate the
manufacturing knowledge that gets converted into training material
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that can be disseminated through four-year colleges and universities.
This knowledge is important for the continued innovation both of ed-
ucational processes and of the manufacturing enterprise.”

On the “training” aspect of manufacturing, many manufacturing
workers do not continue pursuing post-secondary education, so there
needs to be significant attention paid to making sure they acquire
foundation skills in high school. Complex machinery costing hun-
dreds of thousands dollars is being maintained by workers without
high school degrees who cannot read, much less comprehend, a tech-
nical manual. Too often within the secondary schools, “vocational ed-
ucation” remains a dumping ground for students not headed for
college. The programs stress “hands-on skills” without insuring basic
competence in the learning skills that are critical once a worker is on
the job. Without foundation skills, younger workers entering manu-
facturing find it difficult to improve their skills. In this regard, some
of the recent efforts within Chicago schools to create a new type of
high school that stresses strong basic skills in mathematics and English
— within a manufacturing context — are a welcome development.®

For manufacturers, America’s 1,200 community colleges remain
the best public option for these activities. Virtually all of these institu-
tions are within 30 minutes of any major manufacturing cluster and
they hire a large group of technically trained, experienced instructors
familiar with techniques for teaching adults.®!

In June 2005, the Center for Regional Economic Competitive-
ness (CREC) surveyed 1,013 community colleges and found that more
than 94 percent of them offered noncredit specialized courses. CREC
estimated that more than 3.45 million students nationally were en-
rolled in these programs — or about 20 percent of community college
enrollment. More than half of all the community colleges — 55.5 per-
cent — offered specialized training in manufacturing skills, and there
were about 871,000 students enrolled in these courses, about 6 percent
of all manufacturing workers. The majority of the funding for these
programs came from contracts or grants with private companies work-
ing in conjunction with the states.®

Community colleges can also be important places where under-
prepared adults working in manufacturing companies can return to
school and learn fundamental math and communication skills. This
would help them participate in improving the productivity and
growth of their firms and is particularly important for immigrants who
need adult education skills to advance in their jobs.
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A second major role of community colleges will be to develop ca-
reer paths for individuals to advance into management at manufac-
turing companies, and for others to move into technical divisions to
help improve corporate innovation. Without an upward flow of peo-
ple into skilled trades and management, manufacturing enterprises
become dominated by individuals with college degrees who have little
connection to manufacturing and its significance to the future success
of the company.®

A third role for community colleges comes in aiding the develop-
ment and diffusion of new learning techniques among manufacturing
companies and their workers. The development of interactive com-
puter-based learning systems, which are regularly utilized at most
community colleges, can be fashioned into expert company training
systems. Larger companies can afford to develop these products on
their own, but most small- and medium-size firms find it extremely
difficult to develop such systems. Community colleges have the tech-
nical capability and are in close proximity to manufacturers to under-
take these activities. Most front-line workers under the age of 30 are
very familiar with computer-based audio and video products. These
instructional systems can be utilized by workers for just-in-time train-
ing as they encounter issues on the job. In Germany, public funds are
available to companies for the development of these products. Not so
in the United States.

There also needs to be more emphasis on the development of for-
mal and informal on-the-job continuous training that becomes em-
bedded within companies. Once this happens, it fosters changes in
work rules and processes that, in turn, improve productivity and fi-
nancial returns. While there is no “one way” to effectively organize
manufacturing facilities, most empirical examinations of the highest-
performing operations note the direct link between changes in the
workplace and increased productivity and profits.®*

Finally, efforts to restore American manufacturing need to have
external allies that promote training and education from outside the
firms. Community-based organizations, unions, ethnic organizations,
literacy groups and other organizations can serve as important inter-
mediaries to ensure that a well-trained, motivated group of workers
is able to step into manufacturing facilities. Their involvement in the
process will assure that employment of local citizens is an important
factor for the economic viability of their communities. Economic sus-
tainability is a serious local issue. People must be prepared to work in
a manufacturing enterprise. These organizations must succeed to
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maintain manufacturing, wages and opportunities of advancement for
millions of Americans.

Arich social network of organizations needs to be developed with
an understanding of manufacturers’ needs. This will take time and re-
sources, but the payoff in terms of corporate efficiencies and effective
recruitment of workers would be enormous. Much of the public work-
force system could be built around the activities of these social organ-
izations. In addition, these networks can become potential sources of
future innovation and growth of training activities that can restore
profitability to the companies and lead to the rebirth of the American
economy.

The decline of American manufacturing is not a foreordained
conclusion. Education and training will play a vital role in the difficult
but essential process of economic renewal. For the past 30 years, man-
ufacturing has shrunk in significance in the American economy. It has
lost status among the American people. Even within manufacturing
communities, there is widespread belief that it has no future, particu-
larly for young people. Restoring public confidence in American pro-
duction and innovation is central to changing this defeatist
perspective. It will take political leadership and vision, something that
— unfortunately — has been in short supply in American life. The fu-
ture of thousands of American communities rests on whether manu-
facturing can be restored. This should make us intensify every effort
to overcome the challenges ahead.
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