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PREFACE

In 1987, Hudson Institute published Workforce 2000, a study of the
changing American workforce. Although "think tanks" seldom produce
bestsellers, Workforce 2000 proved the exception to the rule. Its sales
approached 80,000 copies.

What explains Workforce 2000's success in penetrating thousands
of homes and generating hundreds of articles in response? It challenged
the conventional wisdom. It showed that the workforce of the future
would no longer consist primarily of white males in manufacturing jobs.
Instead, women and minority workers would become increasingly more
prominent. The book also pointed to the looming "skills gap" between
what a well-educated labor force needed in a global economy and what
a failing primary- and secondary-education system in the United States
would equip workers to do.

Workforce 2000 thus placed the terms "skills gap" and "workplace
diversity" on the national agenda. It issued four simple predictions, none
of them obvious in 1987. All proved largely correct.

1. The U.S. economy would grow at a healthy pace, fueled by a
rebound in U.S. exports, productivity growth, and a strong
world economy.

In 1987 the Standard & Poor's 500-stock index stood at 338. It is up
to 749 today. Annual U.S. exports more than doubled, going from $254
billion in 1987 to $584 billion in 1995. World Gross Domestic Product
(GDP) per capita in constant dollars rose by more than 15 percent
between 1987when Workforce 2000 was publishedand 1994. U.S.
GDP rose from $5.648 trillion in 1987 to $7 trillion in 1995 (in infla-
tion-adjusted dollars).

In short, Workforce 2000 was correct in its optimism.

2. Because of productivity gains, manufacturing would shrink as a
share of employment in the U.S. But it would not "wither away."

Manufacturing has indeed declined as a share of U.S. employment.
U.S. GDP is up by 54 percent since 1987. Even though manufacturing
value added has risen 36 percent since 1987, the number of manufac-
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turing employees is almost unchanged, because of productivity gains.
But the bulk of job creation and economic growth has been in services.

Workforce 2000 was right again.

3. The workforce would grow slowly, becoming older and more
female and including more minorities.

The employed civilian labor force increased by a modest 13 million
between 1987 and 1995, and females accounted for two million more
of the new workers than did men. Most new entrants into the workforce
were still white males, but they largely replaced white males who were
leaving it. As predicted, women and minorities made most of the net
gains in employment.

4. New jobs in service industries would demand much higher skill
levels. Workforce 2000 said that very few new jobs would be
available for those who could not read, follow directions, and
use mathematicsanother prediction that was clearly on the
money.

Workforce 2000 was so straightforward that many informed readers
read the book and concluded, "Well, of course, I knew that." Or, "Well,
of course, I should have known that." Or perhaps, "If I had just paid a bit
more attention, I could have known that." Workforce 2000 was success-
ful precisely because it was an "of course" book. It offered information
that was familiar, but put it into a broader perspective.

But Workforce 2000 also missed a few trends, as any crystal ball will.
It omitted or downplayed several developments that now seem obvious.

1. The Digital Revolution

In 1987, IBM's first personal computer (PC) was barely five years old.
The PC was still only a new and improved typewriter for everyone but a
few hackers. Digital technologies had not yet begun to remake the work-
place.

But PC prices soon tumbled as computing capability soared. In short
order, PCs made their way into medium- and smaller-sized businesses and
onto the desks of nonclerical employees. Cheap, worldwide long-
distance communication made networked PCs a cost-effective tool for
all sorts of business and personal applications.

14



xiv Workforce 2020

Although Workforce 2000 didn't completely miss the digital revo-
lution, it did not fully anticipate its breadth and speed.

2. Geographic Disparities
Workforce 2000 looked more at overall trends than at specific geo-

graphical regions. So its findings said a lot about the overall, "macro" level
but less about variations on the "micro" level. For example, ethnic pop-
ulations are not spread evenly all across the country. Instead, minorities
and immigrants tend to cluster in certain locales; there are many more
Hispanics in California and the Southwest than elsewhere, and that will
be even more true in the future. In a sense, Workforce 2000 told us more
about the forest than about some very important individual trees.

3. The Diversity Industry
Ironically, Workforce 2000 also missed a trend that stemmed from

one of its very ownaccuratepredictions. Workforce 2000 foresaw
the diversification of the workforce, as both women and minorities
entered in greater proportions. But the authors did not predict that cer-
tain labor-force analysts would respond to this finding by spawning the
diversity industry.

Workforce 2000 was "credited" with creating a diversity craze. To
prepare for the increasingly diverse workforce that it foresaw, entrepre-
neurs responded by offering sensitivity training to accommodate cul-
tural differences in the workplace. Government and industry began to
hire well-paid diversity and sensitivity consultants in large numbers.

Many of these consultants argued that the new "nontraditional"
workers would not be "underqualified," merely "differently qualified." In
response, they contended, organizations would have to overcome a
"white male" management ethic of conformity and assimilation.

But these diversity entrepreneurs misread Workforce 2000 on two
counts. First, they conveyed the impression that Workforce 2000 pre-
dicted a scarcity of white (or white male) entrants to the workforce. In fact,
white males are still prominent among total newcomers to the work-
force. It's just that they are replacing the large numbers of white males
who are leaving it as they age. On the other hand, the net new entrants
to the workforce are from growing cohorts of women and minority
workersbecause the number of women and minorities leaving the
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workforce is currently far smaller. (To see our point, consider a hypo-
thetical high school whose graduating senior class has 80 white males and
20 females and minorities. Now suppose that the entering freshman class
has 80 white males and 30 women and minorities. The total entrants are
dominated by the traditional groupthose 80 white males. But the net
new entrants to the student body consist of women and minoritiesof
whom there are now ten more.) Because Workforce 2000's message was
misunderstood, the impact of diversity was exaggerated: too much atten-
tion was paid to the women and minority net new entrants, too little to
the white males among the total entrants.

The second major misreading of Workforce 2000 concerned the
needs of the nontraditional workers entering the workforce. Workforce
2000 emphasized that the new entrants needed marketable skills, which
the education system was not always providing. The result was the
"skills gap." What new workers principally needwhether they are
white and male or female and minorityare the skills that education
must provide, not managers trained in diversity and sensitivity.

Why Workforce 2020?
Since Workforce 2000 was so successful and so accurate, why do we

offer a sequel? First, to incorporate newly available data. Although the
original report continues to be used by human-resource personnel, cor-
porate and government planners, and social-policy researchers, its data
stem from the early 1980's. We now have fascinating new data measur-
ing population growth and shifts in employment, and there is much to be
said about changes in specific industries and occupations. Consider that
some of the fastest growing occupations todaysuch as software and
web-site developmentdidn't even exist in 1987.

We also write to counter serious misunderstandings about the future
of our economy. Too many books and newspapers continue to purvey
myths and half-truths like the following: jobs in manufacturing have dis-
appeared; technology has dumbed down and destroyed jobs; wages are
decreasing, so that the middle class is shrinking; a majority of tomor-
row's workforce will consist of nonwhites and women; global trade has
harmed American workers.
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As you will see in what follows, none of these familiar assertions
contains more than a grain of truth. Yet the widespread belief in them has
generated solutions that are wrong-headed and counterproductive. Some
policy analysts claim that workers need to be protected from globalization
and from technological change; others call for stepped-up governmental
efforts to counter race and gender discrimination that is thought to be
endemic; still others advocate strengthening unions and expanding gov-
ernment bureaucracies. We believe that all of these policies are seriously
misguided. By highlighting new data and perspectives, and by countering
popular myths about our supposed economic plight, we hope to make the
case against these ill-advised policies. Instead we argue for solutions that
can create what we all desirethe most competitive workforce and econ-
omy in the world.

17



EXECUTIVE SUMMARY

AN INTRODUCTION TO

WORKFORCE 2020

You have before you a map, one that describes the journey
America's labor force is now beginning. It lays out the general contours
of the employment landscape, not the fine details or the specific landmarks,
depicting the many roads to what we call "Workforce 2020." Some will
be superhighways and some will be dead ends for American workers.
Although immense forces shape the employment landscape, we believe
that we know the difference between the superhighways and the dead
ends.

Skilled cartographers in the guise of economists, education experts,
and policy researchers at Hudson Institute helped prepare this map. It
offers our best ideas about what lies ahead and what Americanscol-
lectively and individually, in large and small firms, in federal agencies and
in small-town development commissionsshould do to prepare for the
journey to Workforce 2020.

Our map is needed because American workers at the threshold of
the twenty-first century are embarking on mysterious voyages. They
seek glittering destinations but travel along roads with numerous pitfalls
and unexpected diversions. Many workersmore than at any time in
America's historywill reach the glittering destinations. They will
enjoy incomes unimaginable to their parents, along with working and
living conditions more comfortable than anyone could have dreamed of
in centuries past. But many other workers will be stymied by the pitfalls
along the road or baffled by the diversions. Their standard of living may
stagnate or even decline. Much is already known today about what will
divide the hopeful from the anxious along these roads, and we will share
that knowledge here.

18



2 Workforce 2020

What makes America's voyage to the workforce of 2020 unique is not
merely the heights to which some will climb or the difficulties others
will endure. Two qualities give a truly unprecedented character to the
roads ahead. First, the gates have lifted before almost every American
who wishes to embark on the journey of work. Age, gender, and race
barriers to employment opportunity have broken down. What little con-
scious discrimination remains will be swept away soonnot by gov-
ernment regulation but by the enlightened self-interest of employers.
Second, more and more individuals now undertake their own journeys
through the labor force, rather than "hitching rides" on the traditional
mass transportation provided by unions, large corporations, and gov-
ernment bureaucracies. For most workers, this "free agency" will be
immensely liberating. But for others, it will provoke anxiety and anger.
For all workers, the premium on education, flexibility, and foresight has
never been greater than it will be in the years ahead.

What explains the immense satisfactions and dangers ahead? What
makes possible the unprecedented expansion of opportunities in the
labor force? What forces conspire, for better or worse, to demand that we
compete as individuals and contend with ever-changing knowledge and
skill requirements? We highlight four forces in particular.

FIRST, THE PACE OF TECHNOLOGICAL CHANGE in today's economy has

never been greater. It will accelerate still further, in an exponential man-
ner. Innovations in biotechnology, computing, telecommunications, and
their confluences will bring new products and services that are at once
marvelous and potentially frightening. And the "creative destruction"
wrought by this technology on national economies, firms, and individ-
ual workers will be even more powerful in the twenty-first century than
when economist Joseph Schumpeter coined the phrase fifty years ago. We
cannot know what innovations will transform the global economy by
2020, any more than analysts in the mid-19.70s could have foreseen the
rise of the personal computer or the proliferation of satellite, fiber-optic,
and wireless communications. However, the computer and telecommu-
nications revolutions enable us to speculate in an informed manner on the
implications of today's Innovation Age for the American workforce:

Automation will continue to displace low-skilled or unskilled
workers in America's manufacturing firms and offices. Indeed,
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machines will substitute for increasingly more sophisticated
forms of human labor. Even firms that develop advanced tech-
nology will be able to replace some of their employees with
technology (witness the "CASE tools" that now assist in writing
routine computer code) or with lower-paid workers in other
countries (witness the rise of India's computer programmers and
data processors).
However, experience suggests that the development, marketing,
and servicing of ever more sophisticated productsand the use
of those products in an ever richer ensemble of personal and
professional servicesalmost certainly will create more jobs
than the underlying technology will destroy. On the whole, the
new jobs will also be safer, more stimulating, and better paid
than the ones they replace.
The best jobs created in the Innovation Age will be filled by
Americans (and workers in other advanced countries) to the
extent that workers possess the skills required to compete for
them and carry them out. If jobs go unfilled in the U.S., they
will quickly migrate elsewhere in our truly global economy.
Because the best new jobs will demand brains rather than brawn,
and because physical presence in a particular location at a partic-
ular time will become increasingly irrelevant, structural barriers to
the employment of women and older Americans will continue to
fall away. Americans of all backgrounds will be increasingly able
to determine their own working environments and hours.

SECOND, THE REST OF THE WORLD MATTERS to a degree that it never did

in the past. We can no longer say anything sensible about the prospects
for American workers if we consider only the U.S. economy or the char-
acteristics of the U.S. labor force. Fast-growing Asian and Latin
American economies present us with both opportunities and challenges.
Meanwhile, communications and transportation costs have plummeted
(declining to almost zero in the case of information exchanged on the
Internet), resulting in what some have called "the death of distance."
Whereas the costs of shipping an automobile or a heavy machine tool
remain consequential, the products.of the world's most dynamic indus-
triessuch as biological formulas, computers, financial services,
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4 Workforce 2020

microchips, and softwarecan cross the globe for a pittance. Investment
capital is also more abundant and more mobile than ever before, tra-
versing borders with abandon in search of the best ideas, the savviest
entrepreneurs, and the most productive economies. The implications of
this globalization for U.S. workers are no less complex than the impli-
cations of new technology:

Manufacturing will continue to dominate U.S. exports. Almost
20 percent of U.S. manufacturing workers now have jobs that
depend on exports; that figure will continue to escalate. America's
growing export dependence in the early twenty-first century will
benefit most of America's highly productive workers, because
many foreign economies will continue to expand more rapidly
than our own, thereby generating massive demand for U.S. goods.
Skilled workers whose jobs depend on exports are better paid than
other U.S. manufacturing workers as a rule, because the U.S.
enjoys a comparative advantage in the specialized manufacturing
and service sectors that create their jobs. These workers also tend
to earn more than similar workers in other countries.

But globalization will affect low-skilled or unskilled American
workers very differently. They will compete for jobs and wages,
not just with their counterparts across town or in other parts of
the U.S., but also with low-skilled workers around the globe. As
labor costs become more important to manufacturers than ship-
ping costs, the U.S. will retain almost no comparative advan-
tage in low-skilled manufacturing. Jobs in that sector will
disappear or be available only at depressed wages. Second or
third jobs and full-time employment for both spousesalready
the norm in households headed by low-skilled workerswill
become even more necessary.

Manufacturing's share of total U.S. employment will continue to
decline, due to the combined effects of automation and global-
ization. But the millions of high-productivity manufacturing
jobs that remain will be more highly skilled and therefore better
paid than at any other time in U.S. history. Employment growth,
meanwhile, will remain concentrated in services, which also
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will benefit increasingly from export markets and will offer high
salaries for skilled workers.
Globalization and technological change will make most seg-
ments of the U.S. economy extremely volatile, as comparative
advantages in particular market segments rise and then fall away.
Small- and medium-sized firms will be well situated to react to
this volatility, and their numbers will grow. Labor unions will
cope badly with this rapidly evolving economy of small pro-
ducers, and their membership and influence will shrink.
Individual workers will change jobs frequently over time. For
those who maintain and improve their skills, the changes should
bring increasing rewards. But the changes may be traumatic for
those who fall behind the skills curve and resist retraining.

THIRD, AMERICA IS GETTING OLDER. At some level, all of us are aware

of this. Our parents and grandparents are living longer, and we are hav-
ing fewer children. But U.S. public policy as well as many employers
have yet to come to grips with the full implications of Ametica's aging.
The oldest among America's so-called baby boomersthe massive
cohort born between 1945 and 1965will begin to reach age 65 in 2010.
By 2020, almost 20 percent of the U.S. population will be 65 or older.
There will be as many Americans of "retirement age" as there are 20-35
year -olds. America's aging baby boomers will decisively affect the U.S.
workforce, through their departure from and continued presence in it, and
as recipients of public entitlements and purchasers of services:

America's taxpayer-funded entitlements for its aging popula-
tionMedicare and Social Securityare likely to undergo pro-
found changes in the next two decades. The tax rates necessary
to sustain the current "pay-as-you-go" approach to funding these
programs as the baby boomers retire will rise, perhaps precipi-
tously, unless the expectations of retirees regarding their bene-
fits become more modest, the economy grows more strongly
than expected, or the programs receive fundamental overhauls.
Depending on how the funding of entitlement programs is
resolved and how well individual baby boomers have prepared
for retirement, some who reach age 65 will continue to require
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outside income and will be unable to retire. Many others will
not want to retire and will seek flexible work options. As aver-
age life expectancies extend past 80 years of age, even many of
the well-heeled will conclude that twenty years on golf courses
and cruise ships do not present enough of a challenge.
Whether they continue working or simply enjoy the fruits of past
labors, America's aging baby boomers will constitute a large and
powerful segment of the consumer market. Their resulting
demand for entertainment, travel, and other leisure-time pursuits;
specialized health care; long-term care facilities; and account-
ing, home-repair, and other professional services will fuel strong
local labor markets throughout the U.S., but particularly in cities
and regions that attract many retirees. The jobs created by this
boom in the service sector in local economies may replace many
of the low-skilled or unskilled manufacturing jobs the U.S.
stands to lose, though not always at comparable wages.

FOURTH, THE U.S. LABOR FORCE continues its ethnic diversification,

though at a fairly slow pace. Most white non-Hispanics entering
America's early twenty-first century workforce simply will replace exit-
ing white workers; minorities will constitute slightly more than half of
net new entrants to the U.S. workforce. Minorities will account for only
about a third of total new entrants over the next decade. Whites consti-
tute 76 percent of the total labor force today and will account for 68 per-
cent in 2020. The share of African-Americans in the labor force
probably will remain constant, at 11 percent, over the next twenty years.
The Asian and Hispanic shares will grow to 6 and 14 percent, respec-
tively. Most of this change will be due to the growth of Asian and
Hispanic workforce representation in the South and West. The changes
will not be dramatic on a national scale. The aging of the U.S. work-
force will be far more dramatic than its ethnic shifts.

In summary, Hudson Institute's Workforce 2020 offers a vision of a
bifurcated U.S. labor force in the early twenty-first century. As .we envi-
sion the next twenty-plus years, the skills premium appears even more
powerful to us than it did to our predecessors who wrote Workforce
2000. Millions of Americans with proficiency in math, science, and the
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English language will join a global elite whose services will be in
intense demand. These workers will command generous and growing
compensation. Burgeoning local markets for services in some parts of
the U.S. will continue to sustain some decent-paying, low-skill jobs. But
other Americans with inadequate education and no technological exper-
tisehow many depends in large part on what we do to improve their
trainingwill face declining real wages or unemployment, particularly
in manufacturing.

Much can be done to improve the prospects of America's twenty-
first century workforce. The challenges are not simple, however, and the
Workforce 2020 team therefore rejects the simple responses that have
become so prevalent of late. These simple responses involve using pub-
lic policy to build walls around industries, technology, and people. Such
walls of protectionism cannot make the world go away or stave off the
effects of human inventiveness. Indeed, the effort to build such walls
will almost always have the perverse effect of making the intended ben-
eficiaries worse off.

The protection of older, low-wage industries generally benefits own-
ers more than workers in those industries, by handing them what amounts
to unearned profits. It raises consumer prices throughout the economy and
slows the dissemination of new knowledge through the market while
merely postponing the inevitable reckoning with world markets. Efforts
to slow the application of labor-saving technology limit the competi-
tiveness of key industries and perpetuate jobs that are more dangerous and
tedious than the ones that would replace them. Finally, public-policy
efforts to regulate hiring and firing accomplish nothing more than to give
temporary comfort to those who already have jobs. Western Europewith
its persistent double-digit unemployment in most countriesis a massive
case study on the negative effects of extreme labor-force regulation on the
creation of new jobs.

To reject simple, protectionist responses is not to accept the status quo.
There is much that American policymakers, business leaders, and work-
ers themselves can do to steer the country's labor force in the direction
of even greater prosperity and security. After making sure that the chal-
lenges are understoodand we consider this book a contribution to that
goalthe possible remedies can be grouped into three categories:
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expanding the pool of workers; increasing workforce participation; and,
most importantly, promoting upward mobility. All three sets of remedies
begin with the premise that an aging America needs to increase its sup-
ply of highly skilled workers willing to enter or remain in the labor force.

One way to ensure that America's jobs get done is to increase the
pool of skilled workers. To that end, U.S. firms should press for enlight-
ened immigration policies that give preference to skilled workers. It is sim-
ply false that immigrants steal jobs from Americans at the higher ends of
the job ladder. To the contrary, America's most dynamic, high-tech
industries have come to depend on immigrants as well as U.S. citizens,
and they will continue to do so in the future. Instead of providing key
industries with large numbers of highly educated immigrants, however,
U.S. immigration policy serves primarily to increase the number of U.S.
residents who lack even a high-school degree. America must stop
recruiting workers for jobs that do not exist or exist only at the lowest
wages.

Increasing workforce participation is the other route to filling
demand for highly skilled workers. This has two dimensions. Firms and
governments will be well advised to accommodate unconventional
working arrangements that encourage parents with strong job skills to
remain in (or re-enter) the workforce. Flexible hours and the option of
working at home, for example, are accommodations permitted by
today's technology and the nature of many kinds of twenty-first century
jobs. Similarly, the most successful firms of the early twenty-first century
will find ways to benefit from the experience and talents of older work-
ers. Retaining workers who are eligible, but perhaps not truly ready to
retire will be a human-resource challenge involving a wide array of com-
pensation and benefits issues as well as demanding changes in Medicare,
Social Security, and tax laws.

Expanding the pool and participation of skilled labor is vital, but
positive scenarios for Workforce 2020 depend most of all on the pro-
motion of mobility. An America with a large number of workers who
are unemployable or capable of working only in the most menial, low-
wage jobs will be an America fraught with social tension and burdened
by expensive demands on social-welfare programs. Upward mobility in
the labor force depends, quite simply, on education. The single most
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important goal of workforce development must be to improve the qual-
ity of American public education substantially.

This report concludes with several recommendations concerning
higher education. The Workforce 2020 team documents the compensa-
tion and mobility benefits of higher education, but we part company with
those who would create an entitlement to two (or more) years of col-
lege. College cannot remedy the deficiencies of primary and secondary
education. Nor is it an appropriate path for many prospective workers
who would be better served by solid vocational training. The crucial fac-
tor accounting for long-term success in the workforce is a basic educa-
tion provided at the primary and secondary levelsencompassing the
ability to read and write, do basic math, solve problems, and behave
dependably. Too often, this education is not made available to America's
young people, and too often, parents and employers fail to acknowledge
the shortcomings of public education in their own communities until it
is too late.

Public schools need to set high academic standards for all children,
regardless of their family backgrounds. Rewards for administrators,
teachers, and students must accompany the attainment of those stan-
dards, and negative consequences must accompany failure. In addition,
America must consider alternatives to the prevailing nineteenth century
approach to the delivery of public education, which resembles an old
factory assembly line in many ways and does little to recognize the dif-
ferent abilities and needs of students. Injecting competition into public
education is, in our view, the best way to encourage alternative
approaches without imposing a single new model from on high. Charter
schools and voucher programs are two very promising means of pro-
moting such competition, and we endorse them strongly.

The journey to Workforce 2020 is a journey to an uncertain destina-
tion. In twenty years, observers may conclude that the American dream
has never worked better, increasing the prosperity of millions of people
and utilizing the talents of the nation in a manner that promotes general
well-being. But the road map laid out here could lead to another, more
disturbing destination, in which America divides more than ever into
a society of haves and have-nots based on access to the best jobs, and
in which a large share of the population is idled by unemployment or
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premature retirement. Fortunately, though our destination remains uncer-
tain from the vantage point of the late 1990s, we believe that there is
much that policymakers, corporate officials, and every other American can
do to steer the nation in the right direction.
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CHAPTER ONE

THE FORCES SHAPING THE
AMERICAN ECONOMY

The American economy is a $7-trillion leviathan in the late 1990s.
By 2020, even if it grows by only 2.5 percent per year, its Gross
Domestic Product (GDP) will have reached $11.5 trillion in 1997 dollars.
Other than being much larger, how will the American economy differ
from what it is today? It will be reshaped by the following five forces:

Rapid technological change;
Further global integration of the U.S. economy;
Rapid economic growth in certain developing nations;
Deregulation and liberalization, both nationally and globally; and
Demographic change, especially the aging of the baby boomers.

Operating together, these forces will continue to alter the face of the
American economy in the following ways:

Markets for products, services, and capital will become broader and
deeper.
Monopoly will decrease and competition will increase throughout
the economy.
Local markets for goods and services will expand.
The shift from goods production to service production will continue.

To understand the meaning and significance of these changes, we
must first examine the forces that are producing them.
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Rapid Technological ChangeThe Seminal Force

Rapid technological change is upon us, as it has been since the
beginning of the Industrial Revolution 250 years ago. As was true in the
past, new industries and occupations are being created, while old ones are
rendered obsoletethe "creative destruction" discussed by Joseph
Schumpeter. I Labor and capital flow from declining to emerging indus-
tries; productivity increases; and average living standards rise. What is
new today is that the pace of technological change is accelerating.

What will be the impact of technological change on the American
economy, on its jobs and workers, in the early twenty-first century? The
twenty-first century picture, like earlier ones, will be mixed. Tech-
nological change will bring both winners and losers among industries,
companies, occupations, and individuals. Although many outcomes are
bound to come as surprises, it is safe to say that technological change
will affect workplaces and the workforce in multiple and often contra-
dictory ways.

How does technology change things? To begin with, it alters pro-
ductive processes, i.e., the way work is done: it typically increases pro-
ductivity and reduces the costs of production. Simply put, more output
is produced with less input.

But new technology does not mean that less use is made of every
type of input. In fact, a new technology may increase the use of some
inputs. For example,, vastly less labor but much more energy is used to
produce America's food today than fifty years ago. Mechanized agri-
culture has had a direct labor-saving effect; there are fewer farmers
today, as machines have been substituted for labor. But those machines
have also caused increased use of a second inputfossil fuels. It is also
important to realize that mechanization has had significant indirect
impacts on employment that have added new jobs; human labor is
needed to produce the machines and energy that today's agriculture
demands.

Technology also changes the products themselves, i.e., the goods
and services that the economy generates. For example, personal com-
puters (PCs) did not exist until the 1980s; today, millions of workers
manufacture, distribute, and service them. This is no isolated' example;
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entirely new industries, companies. and occupations routinely arise to
provide things that previously did not exist. Virtually no one in 1980.
for example. had heard of Microsoft: the packaged software industry
had not yet come into being. But that industry is growing rapidly today.
and Microsoft is one of the world's largest corporations.

Here, too. the direct and indirect effects can differ dramatically. New
products always mean new jobs and expanded employment in the indus-
tries that produce them. But their introduction may indirectly cost jobs.
as less labor-intensive new products are substituted for more labor-inten-
sive old ones, causing employment to drop in established industries.

Furthermore, technological change does not always save on every
kind of labor or the same kind of labor. Recent technological change in
America has tended to require more workers who are highly skilled, but
fewer low-skilled ones. But in the past. the technological changes that
underlay the early growth of assembly-line manufacturing increased the
demand for unskilled labor.

The Impact o finformation Technology on the Economy

Having noted that the changes induced by technology can run in
many different directions, can we say anything more about their likely
future course? One thing at least seems certain--the continued and
increased predominance of the information technology (IT) industries,
those spawned by the confluence of computer science and telecommu-
nications. IT. which has already drastically reshaped the American econ-
omy, will only increase its impact in years to come: at the end of this
chapter we illustrate some of its likely effects by examining specific
industries in the service sector.

1T's impact has been spurred by remarkable success in miniaturiz-
ing computers. resulting from the placement of many transistors and
other electronic Components on a tiny silicon wafer or "chip." In 1965,
Gordon E. Moore. cofounder of the semiconductor company Intel. pro-
pounded "Moore's Law," according to which chip densitythe number
of transistors that can be packed on a single microchipdoubles about
every eighteen months (see Figure 1-1). From a mere 65.000 in the late
1970s, chip density will reach 125 million transistors before the end of
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FIGURE 1-1
MOORE'S LAW IN ACTON:
ComPuTER PowER DOUBLING EVERY 18-20 MONTHS
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This chart shows the numberof transistors packed onto a single
Intel microprocessor; different models and dates of their
introduction.

this century. New technologies in the early twenty-first century may
even make Moore's Law look overly cautious.

Soaring chip densities are mirrored by plummeting costs of data

storage and computation. A 1975-model IBM mainframe computer
could carry out 10 million instructions per second and cost about $10

million. By 1995 an ordinary desktop computer employing a Pentium

microprocessor could compute nearly seven times that fast and cost only

about $3,000. In cost/performance terms, the capital cost of performing

one million instructions had dropped from $1 million in 1975 to $45 in

1995, a decline of more than 99.99 percent in the span of twenty years.
If the price of automobiles had dropped at a corresponding rate, 1975's

$100,000 Rolls Royce would have cost $4.50 in 1995!
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An input whose cost declines relative to others' is used more inten-
sively; it is substituted for more expensive inputs whenever possible. The
rapidly plunging costs of IT have dramatically increased its attractive-
ness to businesses of the most diverse kinds and thus sparked an explosive
growth of its use in both productive processes and new products.
Computers and telecommunications are increasingly used in the produc-
tion and distribution of virtually every American good and service. In
addition, new IT products ranging from compact discs to global posi-
tioning systems are finding their way into consumer and producer usage.

IT Offers Clues for the Future

With IT now so pervasive, it is reasonable to suppose that the IT
industries themselves can serve as something like a "leading indicator" for
the rest of the economy: developments destined for the overall American
economy occur earlier, fast&, and in more exaggerated form in the IT
industries. By looking at the recent past and likely future of these IT
industries, we can draw important conclusions about the probable impact
of IT's continuing conquest of the American economy. Will IT create or
destroy jobs? Will it elevate or lower the quality of jobs and the wages they
pay? Judging from the evidence offered by the IT industries, the answers
to these questions are many and sometimes contradictory.

Consider first the semiconductor industry, which designs and pro-
duces integrated circuits.2 This industry boomed in the 1970s and early
1980s. Technological advances in integrated circuitry and computer design
came rapidly. New firms sprouted, production soared, and employment
grew by approximately 240 percent, reaching nearly 300,000 by 1985.

But labor-saving IT technology was advancing rapidly in the semicon-
dutor industry itself. Output continued to expand rapidly after 1985 but
employment fell, because chip makers were automating the production of
labor-intensive integrated circuits. International specialization developed:
U.S. producers such as Intel and Motorola developed a strong comparative
advantage in the design and manufacture of central processing units
(CPUs, the chips that do a computer's "thinking"), but the production of
memory chips shifted abroad, where labor costs were lower.
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As for the future, U.S. semiconductor production is projected to
grow rapidly, at about 8 percent annually, at least until 2005. But unlike
the late 1980s, employment will also increase. Indeed, employment has
been heading upward since 1993. In addition, the semiconductor jobs
of today and tomorrow are very different from those of the 1970s and
1980s. The exacting but highly repetitive jobs of yesterday, such as sol-
dering circuit boards, are now done mainly by machines or inexpensive
workers overseas. Most jobs in tomorrow's semiconductor industry will
require high skills, in fields such as research and development, chip
design, capital-intensive microprocessor production, and maintenance. The
American companies that now dominate the design and manufacture of
the machines used to produce integrated circuits employ more workers
who are highly qualified.

The workforce outlook for the American semiconductor industry
into the early twenty-first century poses both a promise and a problem.
The promise is that the high-skilled jobs that are expanding will pay
well, much better than the relatively unskilled jobs that were lost to
machines and foreign workers in the 1980s and early 1990s.

The problem is that these skilled workers are in short supply.
American semiconductor companies are already finding it difficult to
fill the positions available, particularly at entry levels. If America is to
retain these high-skilled, well-paying jobs (and not see them gravitate
to places like Singapore, which are avidly bidding for them by upgrad-
ing the skills of local workers), more American workers will have to
command the requisite workplace skills.

In short, jobs have been both created and destroyed in the semiconductor
industry at a dizzying pace. But the jobs that were lost required compara-
tively few skills, whereas the jobs that have been (and will be) created are
both better-paying and higher-skilled. In these respects the semiconductor
industry highlights trends that characterize the entire American economy.

Turn now to the computer industry, which also offers an extraordi-
nary if exaggerated illustration of the forces shaping the American econ-
omy.3 Since 1945 this industry has been swept by repeated waves of
technology-driven "creative destruction." The industry has been marked
by increasingly fierce competition among both domestic and foreign
producers, soaring growth of output, plunging product prices, ever
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shorter product life cycles (as products are rendered obsolete not long
after being designed), and general frenetic change.

In 1994 the computer industry accounted for a modest 2.1 percent of
value added in U.S. manufacturing and only 1.9 percent of all manufac-
turing employment. Those percentages are substantially down from the
1982 figures, 2.8 percent and 2.1 percent, respectively. And they pale in
comparison to the automobile industry's 13.5 percent and 4.2 percent.4
This raises a question: If the IT industries are growing so rapidly, why does
the computer industry account for such a small and declining share of man-
ufacturing employment and output?

Actually, employment in the computer industry skyrocketed until
1984. Large job growth followed major technological innovations, as
American producers dominated world production of all kinds of com-
puters, from mainframes to personal computers (PCs). Between the
appearance of the first PC in the mid-1970s and 1982, computer-industry
jobs grew by nearly 80 percent while total U.S. manufacturing employ-
ment was growing by only 4 percent.5 But in the mid-1980s jobs began
to disappear: through the next decade, employment in the American com-
puter industry declined by an average annual rate of about 3 percent.

Technology explains the dramatic post-1982 job losses. First, the
structure of the industry changed drastically. Mainframes and minicom-
puters dominated usage at the beginning of the 1980s; personal com-
puters began their steep ascent only after IBM introduced its PC in 1981.
But a horde of other companies soon began to produce "IBM compati-
ble" machines. The avalanche of these so-called clones quickly drove
down PC prices, forcing all PC makers to rush more powerful models to
market, lest they be overwhelmed by the competition.

As PC prices plunged while performance rose rapidly, computer users
began a massive switch to PCs, causing mainframe and minicomputer
manufacturers to reel. Their profits evaporating, some traditional com-
puter manufacturers left the industry (e.g., Honeywell and Wang), while oth-
ers sought viability by downsizing: Digital Equipment Corporation (DEC)
cut tens of thousands of jobs, and IBM also laid off workers.

Meanwhile, intense competition among PC makers sent profit
margins sharply downward. As in the semiconductor industry, this
competitive pressure sent American computer-makers scurrying to cut
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production costs. Automation was used more extensively, and product
assembly, which remained more labor-intensive, was transferred to
plants in Taiwan and other Asian countries. The final, globalized result:
American makers of CPUs export many of their products, even as most
assembled PCs are themselves imported.

For the computer industry's workforce, the results have been
wrenching. Total employment fell by 26 percent between 1983 and
1994, and it will fall by another 25 percent by 2005.6 Production work-
ers, who comprised more than 43 percent of all employees in the indus-
try in 1975, made up only about 35 percent twenty years later.? Most
jobs in the computer industry are now and increasingly will be in the
areas of research and development, design, engineering, software, and
customer support. All these jobs require higher-order skills than the
production jobs that are being lost.

Furthermore, the disappearance of production jobs is not a cause for
gloom, because it has been coupled by the emergence of other positions.
The computer industry's sharp decline in production jobs since the mid-
1980s has been more than compensated for by job gains in the retail
stores that sell computers (up 73 percent between 1987 and 1993).
Likewise, in firms that supply computer and data-processing services
increased by 68 percent over the same period.8

Thus the large and highly publicized downsizings among Fortune
500 computer companies have been more than made up for by new hir-
ings in relatively small retail and service firms. Selling software, train-
ing, maintenance, and other support services is often more profitable
than selling computers themselves.

What does the future hold for the industry? It will continue to grow.
Even though almost all businesses will be computerized by the beginning
of the twenty-first century, the business market will still not be saturated.
As prices keep falling while performance improves, businesses will find
new and expanded uses for computers.

But it is the home market for computers, software, and services that
will grow most rapidly during the next decade. Approximately 40 percent
of American households owned computers in early 1996; by the year
2000 the figure is likely to exceed 60 percent.9 By 2010, when American
consumers' computer, television, wireless, and other telecommunica-
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tions network services will be increasingly integrated and supplied by a
large number of avidly competing providers, 90 percent of households will
own computers. Even that impressively high total will leave room for
growth; after all, 98 percent of households now own televisions.

The workforce implications of this wholesale computer invasion of
American businesses and homes will be profound. As previously dis-
cussed, jobs in computer hardware and software sales and service will
expand impressively. Other areas of high job growth, at least in the near
term, will be in software and content development. U.S. firms enjoy
extremely favorable competitive positions in the global markets for these
products.

Job growth in American software companies is now explosive and will
remain buoyant at least for the next several years. Employment in the
prepackaged software industry doubled between 1988 and 1994, and
increased by another 15 percent in 1995. Home education and enter-
tainment software will enjoy the most rapid sales increases in the late
1990s; well before the year 2000 the sales of such applications will have
topped sales of software such as word processing aimed at the office
market. I° Another IT technology, that of the CD-ROM, is now on an
exponential growth curve and will heavily drive the demand for soft-
ware. The skilled labor required to produce these products can make
effective use of ever cheaper and more powerful IT.

Dramatically improving price/performance ratios have spurred IT
innovation across a broad front for more than two decades and have thus
stimulated the demand for the skilled labor (e.g., that of software engi-
neers, programmers, and systems analysts) that employs the technology.
Jobs in computer services increased nearly tenfold between 1972 and
the mid-1990s, exceeding one million in 1995." These new skilled and
well-paying jobs more than counterbalance the less skilled computer-
industry jobs lost because of advances in the same technology.

Even some of these highly skilled positions, however, may ultimately
be lost. The growing power of computers makes possible more sophisti-
cated software tools that assist in or even automate significant aspects of
software development itself. These tools carry acronyms such as CASE
(computer-aided software engineering), AI (artificial intelligence), and
CAD (computer-assisted design). Such technological progress increases
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productivity by requiring less labor; but in this case the labor to be elim-
inated is performed by skilled software engineers and programmers. In
short, as the technology continues to develop, it can replace human labor
in carrying out increasingly more complicated tasks.

The easiest and, therefore, earliest software development tasks to be
delegated to CASE are the most structured and routine programming
jobs. On the other hand, it is hard to automate the creative, unstructured,
problem-solving tasks that comprise the artistic heart of software engi-
neering. That will be the last redoubt of human activity to yield to
CASEif it ever does.

American jobs in software engineering have also increased in
response to the developing global market in computer services.
Traditional services, unlike physical goods, could not be transported
from one place to another. Most could be delivered only when the per-
son delivering the services was near the place or person receiving them.
Very few services were ever internationally tradeable. Like most other ser-
vices, software development and other computer services could not be
exported or imported. That is now changing.

The extraordinary development of IT is eroding geographical barri-
ers to the exchange of computer services and engineering. Since the mid-
1980s, international trade in these services has boomed, much to the
advantage of the U.S. balance of trade. The combined trade surplus in
these two areas more than tripled between 1986 and 1994 to $4.7 billion.12

U.S. computer and engineering services will continue to expand
rapidly into the early twenty-first century. Although imports are likely to
increase at a faster rate, they will start from a very small base. America's
trade surplus in these services will therefore grow for a decade or more.
As these net exports grow, so too will the number of jobs in the com-
puter services and engineering industries that serve foreign markets.

The globalization of IT means that more programmers in India and
other foreign nations will provide software and other engineering ser-
vices to American customers. But the most creative and unstructured
work will continue to be done on these shores. Cultural obstacles to
international cooperation in software development will remain, long
after telecommunications advances have destroyed the geographical bar-
riers. Only the least complex software-development tasks are likely to be
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delegated to programmers and engineers abroad; more complex soft-
ware will probably still be created here. Thus foreign competition in
these fields will displace some journeyman programming and engineer-
ing jobs in the United States but will do little to inhibit the rapid growth
in this area of highly skilled employment.

By no means, however, will foreign workers be absent from the
American computer and engineering service industries; they will be pre-
sent as immigrants working in the U.S. Skilled foreign engineers and
computer specialists have been drawn to work here for many decades. The
payrolls of leading IT companies such as Intel and Microsoft include
many highly skilled, foreign-born employees. In their absence it would
be difficult for America to retain its global lead in IT.

What have we learned from this survey of developments in the
American computer industry? The following crucial factors are worthy
of notice:

Rapid technological progress and increasingly fierce competition
have spurred productivity and caused jobs to be created and disap-
pear very quickly. Companies and workers in the IT industries have
had to learn to anticipate and respond to rapid changes in the busi-
ness and work environments.

The American computer industry has shifted from manufacturing
computers to providing computer services. The jobs lost here as
computers began to be manufactured overseas have been amply
replaced by new jobs in servicing computers and computer users.

The new jobs pay better and require higher skills than the jobs that
have been lost in the industry.

The job gains and losses are largely explained by the globalization
of the computer industry. We are increasingly producing goods and
services to be sold abroad, and importing goods and services from
abroad. The goods we import are produced by relatively low-skilled
labor. Our exports of computer goods and services are growing
rapidly; the jobs generated by our exports pay better and require
higher skills than the jobs lost to foreign competition.

Globalization also means that the good jobs being created can
"migrate" abroad if other countries upgrade the skills of their work-
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forces more effectively than we do. To maintain our workforce supe-
riority, we must continue to welcome highly skilled immigrant
workers to our shores.

It is important to realize that the trends outlined here do not apply only
to the computer industry. Because the computer industry is crucial for the
whole American economy, developments such as these are occurring
increasingly in many other industries as well.

Further Global Integration of the U.S. Economy

Pervasive technological change, especially in communications and
transportation, affects the American economy as a whole. As distance
poses fewer difficulties for transactions, previously separate markets
merge. The resulting global integrationalready evident in our survey
of the IT industriesis a second major force shaping the American
economy.

Global transportation and communications costs have plummeted
in this century, and the decline has accelerated since the 1950s (see
Figure 1-2). For example, the cost of a three-minute New York-to-
London telephone conversation dropped six-fold between 1940 and
1970, and another tenfold from 1970 to 1990.

By the late 1990s the marginal costs of communicating globally via
the Internet had plunged to zero for most users. The early twenty-first cen-
tury will bring ever greater integration of voice, data, and television
signals. Together with further deregulation of the world's telecommuni-
cation industries, this integration ensures that the user cost of global
communications will continue to drop. Long before 2020, people in
cities as far apart as New York and New Delhi will exchange almost
unlimited quantities of information easily and inexpensively. By then,
the demise of distance will be virtually complete.

Thus technology will broaden the boundaries of many markets for
goods and services far beyond their former local or regional limits.
These expanded markets will attract new buyers and sellers, who will
participate on an equal footing. At its core, globalization is about broad-
ening markets to include more participants.
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FIGURE 1-2
TRANSPORT AND COMMUNICATIONS COSTS
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As markets have opened across the globe in recent years, the vol-

ume of goods and services traded across national borders has expanded.
Indeed, international trade is rapidly outpacing world economic growth.
Between 1980 and 1995. for example, total world output grew by
approximately 60 percent. Meanwhile. international trade grew by about
120 percent, or twice as fast as output (see Figure 1-3). The ratio of
world trade to world GDP grew three times more quickly in the period
1985-1994 than in the preceding ten years, and nearly three times as fast

as in the 1960's. About 25 percent of annual world output was traded
internationally in 1970: that figure will grow to 50 percent in 2000 and
may approach 67 percent in 2020.
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FIGURE 1-4
FOREIGN TRADE ALSO GROWS IN THE U.S.
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International trade is also becoming more important for the United
States. As Figure 1-4 shows, exports grew from about 5 percent of GDP
in 1965 to more than 11 percent by 1995. Imports, meanwhile, grew
from 4.8 percent of GDP to 12.4 percent. By the mid-1990s, in other
words, foreign trade played a role in the American economy that was
between two and three times as important as it had been in 1965.

Manufacturing is, by far, our largest export sector. Contrary to the con-
ventional perception that the United States has ceased to be a global
manufacturing power, America's factories have expanded their share of
total exports from 51 percent in 1970 to 57 percent in 1995)3 We now

export fewer primary products (farm and forestry products and other raw

materials)not fewer manufactured goods.
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The Share of America's Manufacturing Workers with Export-
Related Jobs is Large and Rising

In 1969 fewer than 4 percent of all U.S. manufacturing workers held

export-related jobs; by 1981 that share had jumped to 12.8 percent. By

1991 the total had climbed further, to 18.6 percent.'4 If present trends con-

tinue, the figure will exceed 25 percent by 2000 and could approach 50

percent by 2010. This remarkable development runs directly counter to

the conventional wisdom: American manufacturing is not in decline.
Instead, increasingly it produces goods for sale on global markets.

Manufacturing increasingly dominates U.S. exports, and as Table
1-1 indicates, this trend is even more pronounced in certain industries.

Between 1975 and 1991 (the last year for which data are available) the

number of American workers employed in export-related work increased

in every major manufacturing industry except tobacco products. And in

some industries export-related jobs have grown phenomenally. In print-

ing and publishing, for example, export-related employment grew by

925 percent in those sixteen years. In electric and electronic equipment
manufacturing, export-related work accounted for more than one-third of

all jobs in 1991.
Thus American manufacturing is integrating into global markets at

a furious pace. The share of U.S. manufacturing jobs that depend on
export markets is large and rising very rapidly. Economic globalization,

so often vilified as the enemy of well-paying manufacturing jobs in this

country, is in fact its strongest ally. The much-bemoaned exodus of U.S.

manufacturing jobs offshore represents the export of low-productivity
jobs that America should be happy to exchange for high-productivity

and better-paying jobs. In short, the future of manufacturing in America

depends on the continued rapid growth of exports.

Globalization Greatly Benefits America

In 1776, when the United States declared itself a separate nation, the

economist Adam Smith published The Wealth of Nations. A central tenet

of that famous tome was that individuals and nations enrich themselves
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TABLE 1-1

U.S. MANUFACTL RING JOBS

DEPEND INCREASINGLY ON EXPORTS

27

q

Specific Industry

Number of
export-

related jobs
in 1991

(thousands)

Percent
gain
from

1976 to
1991

Percent of
all jobs in

this
industry in

1991

Electric, electronic
equipment

484 147% 33.9%

Chemicals 221 195% 29.3%

Textiles 85 204% 28.8%

Transportation equipment 377 86% 26.2% ,

Apparel 61 281% 23.1%

Leather, leather products 15 150% 23.1% i

Tobacco products 9 -10% 20.3% t

Machinery, except electric 512 74% 19.0% I

Misc. manufacturing 49 96% 18.8%

Printing & publishing 123 925% 16.6%

Primary metals 198 560% 14.3%

Paper & allied products 87 314% 14.0%

Lumber & wood products 105 357% 13.7%

Stone, clay, glass products 51 200% 13.6%

Fabricated metal products 256 266% 10.7%

Petroleum and coal
products

11 267% 10.1%

Food and kindred products 91 146% 8.2% f

Rubber & plastics 160 596% 6.3%

Instruments 193 141% 6.2% I

Furniture & fixtures 24 380% 5.2%

Total, all manufacturing
industries

3,363 187% 18.6%

Source: Statistical Abstract of the United States, 1979 & 1996 1
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by specializing in what they do best: the division of labor promotes
wealth creation by facilitating specialization. Nations gain from interna-
tional trade, Smith pointed out, because trade allows each to concentrate
its resources on what it does best.

A few decades later another British economist, David Ricardo, devel-
oped Smith's insight by distinguishing the concepts of absolute advantage
and comparative advantage. Ricardo pointed out that trade is based on com-
parative advantage. Suppose, for example, that an attorney were more
highly skilled at both word processing and litigating than any applicant for
a secretarial job. The attorney then enjoys an absolute advantage over the
job applicants in both kinds of work. But does that mean that the attorney
should not hire a secretary? Obviously not. The attorney might be better
at both kinds of work, but his or her superiority in litigating is greater
than it is in word processing. It therefore makes sense to hire a secretary,
so that the lawyer can specialize in what he or she has been specifically
trained to do. The attorney is said to have a comparative advantage in lit-
igating, while the secretary has one in word processing.

We all understand comparative advantage in our daily lives, as when
we buy our groceries rather than produce our own food. It is not suffi-

ciently understood, though, that trade among nations is advantageous
for the same reason. Globalization is good for America because it allows
us to specialize in producing those goods and services in which we have

the greatest comparative advantage. By enabling us to use our labor and
other resources in industries and occupations in which our productivity
is highest and growing rapidly, globalization helps raise incomes and
living standards in America.

At the same time, it is obviously true that globalization harms some
individual Americans. In the textile industry, for example, employment
dropped from one million in 1969 to 635,000 in 1996, despite strongly
protectionist U.S. trade polices. 15 American workers who have lost their
jobs because we now import more clothes from developing countries
have indeed suffered.

But the remedy for their pain is not artificially and indefinitely to
maintain employment in relatively low-productivity jobs in industries in
which other nations have a comparative advantage. Instead, America's
challenge is rapidly to move as many displaced workers as possible into
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producing goods and services in which we enjoy the comparative advan-
tage and where both productivity and pay are higher. Unfortunately,
workers who have lost jobs due to import competition often do not live
in the regions where jobs are gained when export-related industries
expand. Our labor markets will have to become more flexible if we are
to do better in matching workers and jobs.

Export-Related Jobs Pay Well

As a rule, export-related jobs pay much better than those lost to
import competition. Indeed, high-tech manufacturing jobs pay nearly
one-fourth better than jobs in other manufacturing industries.16 No one
should be surprised by this statistic, which is consistent with economic
theory. Compared to the rest of the world, America enjoys a relative
abundance of highly skilled workers employed in specialized manufac-
turing and service sectors (such as IT or aircraft production), in which high
technology is the norm. U.S. exports are heavily concentrated in machin-
ery, vehicles, scientific equipment, pharmaceuticals, and other high-tech
manufactured goOds. The United States has a comparative advantage in
these sectors, but not in those employing mainly low-skilled and poorly
paid workers.

America's Foreign Trade Deficit Reflects Our Low National
Savings Rate and the Nation's Attractiveness to Foreign Investors

Our persistent foreign trade deficit is often blamed on other nations'
"discriminatory" trade practices or "unfair" competition from low-wage
countries. In fact, the trade deficit results directly from the fact that
America produces less than it consumes and invests.

The root cause of our trade deficits is the fact that we save less than
we invest. To pay for our desired levels of investment, we borrow from
foreigners. Total savings as a percentage of GDP declined by about one-
quarter from the mid-1970s to the mid-1990s. Together with our chron-
ically low private savings rate, government's large budgetary deficits
help drive the trade balance into the red. For the past three decades,
America's trade deficit has closely followed its combined (i.e., federal,
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state, and local) governmental budgetary deficit. Since state and local
government budgets consistently run sizable surpluses, it is the federal
budget deficit that is most responsible for driving our combined public-
private savings rate downward.

Another factor driving up the trade deficit in recent years has been
rapidly rising foreign private investment in the U.S. Many foreigners
choose to invest their savings in the United States because of its politi-
cal stability and dynamic economy. From 1987 to 1996, for example,
foreigners sank nearly a trillion dollars into U.S. securities and direct
private investments.17 Much of this inflow of foreign money went to pay
for imported capital goods, which comprise by far the largest and most
rapidly growing single category of this nation's imports. These capital
imports help to build new factories and facilities.18 In so doing, they
help create jobs for American workers.

Rapid Economic Growth in Populous, Export-Oriented
Developing Nations

A third key force shaping the American economy is economic devel-
opment abroad, particularly in Asia, but also in Latin America. Today
Asia is the most dynamic continent in terms of economic growth and
trade expansion. The rapid growth of the Japanese economy beginning
in the 1960s was followed a decade later by the emergence of four other
swiftly growing, newly industrializing countries (NICs)Hong Kong,
Singapore, South Korea, and Taiwan. The collective GDP of these four
NICs more than tripled between 1980 and 1994.19

More recently, China has achieved remarkable economic growth; in
fact, since 1980 China's rate of GDP growth has exceeded that of the
NICs. China has grown economically because it has shifted away from
central economic planning; as a result, it now welcomes private invest-
ment from overseas and is moving gradually toward a more predictable,
law-based economic system.

The Indian economy has also begun to expand, although less rapidly
than China's and those of the NICs. India's economy, like China's, is
now becoming less socialized, more hospitable to private investment. In
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1994 its real GDP was nearly double the 1980 level. Other Asian
nations, such as Thailand, Indonesia, Malaysia, and Vietnam, are also
growing more quickly now.

Asia's Rapid Economic Growth is Likely to Continue
for Many Years

Some economists have argued that there is nothing "miraculous"
about East Asian economic growth; it simply results from pouring in
more labor and capita1.20 These economists contend that other countries'
rates of growth have declined as they exhausted their "reserves" of
unproductively employed labor, and that Asian rates of growth must
eventually decline as well.

These arguments, as far as they go, are correct. It is easy to acknowl-
edge that there is nothing "miraculous" about Asian economic growth. It
is easy also to acknowledge that most Asian countries have far to go in
creating the institutional infrastructure they will need to sustain high lev-
els of investment and growth.21 So, while Asian rates of growth will
eventually decline to levels typical of the world's already developed
countries, demography suggests that "eventually" may be a long time
coming.22 That is so for two reasons: large labor reserves and export
growth potential.

The Asian economic expansion is likely to continue for decades,
because the labor "reserves" of the largest and most rapidly growing
Asian countries will persist well into the twenty-first century. Their pop-
ulations are huge, growing rapidly (at least in absolute terms), and still
primarily rural. From 1980 to 1993, for example, China's population
grew by 1.4 percent per year, with an impressive urban population
growth rate of 4.3 percent per year. Still, only 29 percent of the Chinese
population lived in cities in 1993, which means that urbanization will
continue in the decades ahead.23 As Asian populations urbanize, their
economic productivity will continue to increase.

Moreover, as the Asian economies continue to grow, their manufac-
turing sectors will become increasingly important. In China, for exam-
ple, manufacturing's share of GDP is now approximately 40 percent, up
from less than 30 percent in 1970.24 The same trend is evident in all

48



32

FIGURE 1-5
EXPORTS OUTPACE ECONOMIC GROWTH

IN ASIA'S RAPIDLY DEVELOPING ECONOMIES
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other developing Asian economies. In the advanced industrialized coun-
tries of the West, by contrast, manufacturing's share of GDP and

employment has been declining for decades. These trends will continue

into the next century.
The Asian economies will also become still more prominent

exporters (see Figure 1-5). The Asian countries specialize in employing

medium-level technologies to produce mass-manufactured goods for
export: many of these goods are sold to the U.S. Asian countries have
recently been extremely successful as exporters: South Korea's exports grew

at an average annual rate of 22.7 percent from 1970 to 1980, and Hong

Kong's grew by 15.8 percent per year from 1980 to 1993.25 Now China

and the other developing Asian economies are following the same path.

Asia has no monopoly on rapid growth led by exports of low- and

medium-tech manufactured goods. Some Latin American countries.
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Mexico notably among them, have set out on the same path trod by the
Asian "tigers." Dozens of Mexican cities boom with the growth of
maquiladora factories employing inexpensive labor to manufacture
goods for the North American market. Typically, such goods are late in
their technological life cycles and their production makes intensive use
of low-skilled labor.

As the United States imports Asian and Latin American low- and
medium-tech manufactured goods in ever greater quantities, the effect on
our economy is threefold:

1.

2.

3.

Consumers of clothing, footwear, electronic products, toys, and other
mass-manufactured goods will purchase them at lower prices than
they would have had to pay domestic producers. Thus all American
consumers of these products save money when they buy them.
The market for goods and services exported by Americans grows,
as buyers in developing countries increase their purchasing power.
Since our highly competitive export industries tend to be our most pro-
ductive and to pay high wages, their expansion produces more good
jobs and raises American living standards.
Finally, Asian and Latin American exports successfully compete
with the comparable goods produced by some American firms. As a
result, the jobs of American workers who produce such goods will
be at increasing risk.

Low-Skilled American Manufacturing Workers Face Increasing
Direct Competition

Until recently America did not trade very much with the populous
developing countries. Because that was so, few products from these coun-
tries were imported into America, which continued to produce goods that
could have been made at lower cost by workers abroad. Thus there was
no threat to the jobs andby global standardshigh earnings of modestly
skilled American workers who produced such goods. Low-skilled
American workers have enjoyed and still enjoy higher wages and higher
living standards than their counterparts in other countries of the world.

This protracted protection from foreign competition perpetuated the
unrealistic notion that Americans were somehow guaranteed a higher
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living standard than that of workers abroad who produced goods and
services of equal or greater value. Today, however, globalization is elim-
inating that disparity. America now imports more goods from low-wage
countries, and the high wages earned by unskilled American workers are
no longer protected.

Why have America's low-skilled workers traditionally earned high
wages by global standards? It is because they have been largely shel-
tered from the competition of similarly skilled foreign workers.
Compared to the developing nations of Asia and Latin America, the
United States has had a scarcity of unskilled labor and a relative surplus
of well-educated, skilled workers. Within a protected domestic market,
that relative scarcity translates into wages for unskilled workers that are
high by global standards, relative to the wages of workers with better
skills.

Figure 1-6 forcefully makes this point. It compares the average
annual earnings (adjusted for the cost of living) of American workers in
four different occupations with the earnings of their counterparts in five
major cities of the developing world. Two of the occupations are skilled
(those of skilled industrial workers and engineers), and the other two are
moderately skilled or unskilled (those of construction workers and tex-
tile workers).

Close inspection reveals that American workers in all the occupa-
tions earn more than their counterparts in all the other cities surveyed. But
the semiskilled and unskilled workers earn much more in America,
relative to the highly skilled, than they do in the other cities. Thus
American semiskilled or unskilled construction workers earn nearly ten
times as much, on average, as their counterparts in the cities of the devel-
oping countries. Similarly, American unskilled textile workers earn
nearly five times as much, on average, as unskilled textile workers in the
other countries. Meanwhile, however, engineers earn only 2.6 times as
much in America as elsewhere.

At least from the standpoint of labor costs, then, the United States has
an international comparative advantage in goods produced by highly
skilled workers, who are paid relatively less in this country than in the
developing world. Conversely, the less developed countries have a com-
parative advantage in goods produced by low-skilled workers. Logically,
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FIGURE 1-6

LOW-SKILLED WORKERS IN DEVELOPING COUNTRIES ARE

PAID LESS, RELATIVE TOTHE HIGHLY SKILLED, THAN
THEY ARE IN THE U.S.
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then, the United States should export goods in which it has the compar-
ative advantage and import those in which it does not. That, in fact, is
exactly what tends to happen: we export goods like aircraft, software.
and computers, but we import clothing, shoes, toys, and consumer elec-
tronic products.

In short, America benefits greatly from its growing international
trade with the developing nations of Asia and elsewhere. All American
workers are able to buy less expensive goods, and highly skilled work-
ers in the export sector earn more as world wide demand for their services
grows. The downside, though, is that poorly skilled workers here face
growing competition from their counterparts in the rapidly growing
nations of Asia and elsewhere in the developing world. The importation
of low-skills-intensive goods has the same effect on American labor
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markets as an increase in the supply of low-skilled workers. When that
happens, our relative scarcity of low-skilled labor decreases, because the
low-skilled workers of the developing world are now producing goods for

the American market.
Greater integration of the global economy in the early twenty-first cen-

tury means that workers abroad will find their pay increasing; it will
approach the compensation of comparable American workers. Their
increased incomes and purchasing power will enlarge the market for
American exports and the services of the workers who produce them.

On the other hand, unskilled Americans who produce goods that can
be imported more cheaply will find their wages under downward pres-
sure and their jobs increasingly at risk. Furthermore, workers displaced
from jobs lost to import competition will increase the supply (and lower
the wages) of unskilled workers seeking jobs in industries that do not
themselves face direct competition from imports.

This force will tend to depress pay for unskilled workers throughout
the economy. On the other hand, countervailing forces will push in the
opposite direction later in this chapter: we will show that the aging of
America and the success of our high-tech sector will spur demand for
some sorts of unskilled labor. Exactly how the balance will be struck for

America's unskilled workers remains unclear. Nevertheless, the surest
road to better earnings is in having more knowledge and better skills.

Deregulation and Liberalization, Both Nationally
and Globally

The fourth force affecting our economy is the continuing deregula-
tion and liberalization of markets both here and abroad. Direct govern-
ment interference in the economy has decreased, as have official barriers

limiting the free play of market forces. While some nations have made
greater progress than others, the trend toward greater economic freedom

is global in scope.26
Economic liberalization means that there are fewer restrictions on

international trade; freer convertibility of currencies; a greater reliance on
private ownership as the spur to economic growth; increased acceptance
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of foreign investment; and expanded membership in global economic
institutions such as the International Monetary Fund, the World Bank,
and the World Trade Organization.

Arguably, economic liberalization has been most dramatic in the for-
mer communist nations. Beginning in 1978 (in China), 1989 (in eastern
Europe), and 1991 (in the former USSR), the transition from centrally
planned to market economies continues in nations whose combined pop-
ulation exceeds 1.6 billion peoplenearly one-third of the world total.
Private-property rights are being defined and strengthened. Ownership of
state-owned enterprises and other property is being privatized. Prices
are being decontrolled. Economies are being opened to foreign trade and
foreign investment. Legal environments and other institutions are being
revamped to support market economies.

Not surprisingly, given the great historical differences among the
former communist nations, the transition from planned to market
economies is proceeding quite unevenly; some nations are progressing
more rapidly than others. And even the leaders will require decades to undo
the damage wrought on their economies by forty to seventy years of
communist rule. Still, the transition proceeds: huge areas that were for-
merly isolated from the global economy are joining the free-market sys-
tem, introducing hundreds of thousands of new producers and millions
of new consumers to the global market.

Because developing nations now understand that economic liberal-
ization is the key to rapid growth, many of their economies are opening
up as well. For example, Latin American nations from Mexico to
Argentina are privatizing state holdings, stabilizing currencies, and dis-
mantling protectionist trade barriers. Among the world's less developed
regions, only Africa has yet to show much progress toward liberalization.

Economic freedom is increasing in the developed nations as well.
The British economy, for example, has become much more dynamic in
the wake of the reforms introduced by Margaret Thatcher. In the United
States, deregulation has enabled market forces to play a larger role in
many important industries, including the airlines, trucking, telecommu-
nications, and banking.

World trade has also been encouraged, on both regional and global
levels. Regionally, Europe's Economic Union is decreasing the barriers
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to trade among its member nations. Similarly, the North American Free
Trade Association (NAFTA) is promoting trade among Canada, Mexico,
and the U.S. And globally, more nations now adhere to the conditions
of the World Trade Organization; as a result, barriers to international
trade will continue to erode.

The effect of economic liberalization is to facilitate the movement of
products, services, and capital within and among nations. That greater
mobility brings greater competition in both product and labor markets.

Boomer Demographics: The Middle Aging of America

The four forces that we have discussed to this point are global in
nature. The final force shaping our economy is a demographic one. At
issue is the impact of the aging of the nearly 83 million Americans now
living who were born in the two decades following the end of World War
II. These so-called baby boomers are far more numerous than those born
earlier or later. Forty-six percent fewer Americans now alive were born
between 1926 and 1945; and 11 percent fewer were born between 1966
and 1985. The aging of this substantial cohort of post-World War II baby
boomers will significantly affect America's economy.

Just as the baby boomers strained the capacity of the nation's ele-
mentary schools after 1950, they will fuel increased demand for elder-care
facilities after 2010. Between now and then, their numbers and the grow-
ing volume of their purchasing power will create more demand for the
goods and services that people choose in their later middle age. For
example, they will consume more financial services as they save and
invest more to provide for their retirement years.

Older Americans were becoming more common even before the
boomers entered middle age. Better health care, diets, and lifestyles have
been prolonging life expectancies for decades, resulting in a remarkable
increase in the number of people living past age 70, 80, and even 90.
The number of Americans age 75 and older jumped from 10 million in
1980 to 14.8 million in 1995, an increase of 48 percent. Meanwhile, the
total population was growing by only 16 percent.27 This surge in the
older population, coupled with more generous financial support for
retirement, has already increased demand for products and services
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desired by the elderly. The expansion of America's "Sunbelt" is traceable
in large part to the growing numbers of the elderly. Medicare, the federally
mandated system of health care for the elderly, has become far more
costly as our population has aged; it faces financial insolvency early in
the next century unless steps are taken soon to reform it.

But the geriatric surge we have seen up to now will pale in compar-
ison to what the future will bring. Demand for goods and services tailored
to the elderly will grow enormously. Because the spending patterns of
older consumers tend largely to favor services, the demand for these ser-
vices will skyrocket. That soaring demand will create millions of new
jobs to be filled by workers who span the spectrum from highly skilled
(e.g., registered nurses) to moderately skilled (e.g., repair personnel) to
unskilled (e.g., home health aides).

Many of these jobs will involve manual labor, because aging
boomers will be less inclined than they once were to do life's heavy lift-
ing. And because many of the services required by older citizens must be
delivered in person, the aging of the baby boomers will create many jobs
in local communities they inhabit.

We discuss the economic impact of the aging boomers in more
detail in Chapter 3. Let us now examine the ways in which the collective
impact of our five forces will alter the American economy.

Broader Markets for Products, Services, and Capital

The mutually reinforcing influences of rapid technological change,
globalization, Asian economic expansion, economic liberalization, and
demographic change are transforming the American economy by
expanding markets for countless goods and services, from soap to soft-
ware to financial services. They are broadening the scope of these mar-
kets by bringing more actorsproducers and consumersinto play.
Faster and cheaper communications and transportation mean that com-
panies that once catered to local or regional customers now face com-
petition not only from firms in the same state or region but from across
the nation and even around the globe. As a result, consumers now can
choose from a wider ranger of similar products.
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These forces are also rearranging markets in another way. By
spawning new products and services and bringing old ones within con-
venient reach, they are dramatically increasing buyers' depth of choice.
Markets now not only offer many similar products, but also a range of
somewhat different ones that may provide more or less equal satisfaction
to the buyer. Music lovers, for example, can satisfy their craving by
attending a live concert, listening to a favorite radio station, or playing
a video CD on a powerful stereo system that virtually recreates the con-
cert-hall experience. Investors can fill their portfolios with an expanding
array of financial instruments, from conventional stocks and bonds to
mutual funds to derivatives.

In short, one type of product or service can increasingly be substituted
for another. Markets are deepening by offering buyers much greater
choice. Broader and deeper markets are a blessing to buyers, but a bane
to producers who hope to corner a market.

Diminishing Monopoly and Intensifying Competition
Everywhere

A second outcome of the forces discussed earlier is that monopo-
lies are coming under attack. The protection once provided by geography
and the unavailability of satisfactory substitutes is fast disappearing for
more and more producers.

Consider what is happening in telecommunications. AT&T once vir-
tually monopolized American telephony. Today, after divesting its local
telephone providers in the 1980s, it faces stiff competition from Concert
(the alliance between MCI and British Telecom), Sprint, and other
providers of long-distance service. Now cable companies, wireless ser-
vice providers, and the Internet offer an even wider range of choices.
The combination of technological innovation and deregulation is
destroying the vestiges of the telecommunications monopoly in
America. That is good news for the American people and their econ-
omy; but it is bad news for those who benefited from the profits and
security the old monopoly provided.

Other examples of diminishing monopoly and intensifying compe-
tition abound. IBM, which once dominated the computer market, is now
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just one of the playersan important one, to be sure, but shorn of the near-
monopoly it once enjoyed. Similarly, the "Big Three" automobile pro-
ducers lost their hammerlock on American car buyers in the 1980s.

Local banking offers another striking example. Not so long ago,
Americans wishing to save or borrow money had to do business with
banks in their local communities. But now, because of technological
innovations and deregulation, local banks must compete not only with
national and international banks but, increasingly, with other providers
of financial services as well: money-market funds compete with bank
certificates of deposit for local savings; credit-card companies compete
for loans; and automatic teller machines (ATMs) compete to provide
cash. The broadening and deepening of financial markets leave local
bankers with no protection from competition, no shelter for easy profits
or the easy life.

Large and small, local and national, "natural" and artificial, monop-
olies retreat as markets for goods and services broaden and deepen.
Significantly, monopoly's last redoubt is the public sector, which grants
monopoly power to certain governmental agencies. Thus first-class mail
can be sent only through the U.S. Postal Service; publicly funded edu-
cation is available only from government-run schools. But even legally
buttressed public monopolies like these are under increasing threat from
companies like Federal Express and ideas like school choice.

How do former monopolies respond to increased competition? The
short answer is that they either change or die. They wean themselves
from the "rents" they enjoyed when they were protected from competi-
tion. They cut the fat and do more with less. They focus on what they do
best and divest the rest. They learn to compete for profits.

AT&T may not especially welcome increased competition, but it is
learning to live with it and even hoping to thrive in it. The same is true
of IBM, the "Big Three" car makers, and every other erstwhile benefi-
ciary of unusual market power in the private sector. Even Microsoft,
which enjoys an unrivaled degree of market power today, fears that it
may be displaced tomorrow. To be a successful competitor means being
innovative, ready to change in response to market signals, andabove
allworking constantly to give customers what they want. Companies
that cannot compete will not survive.
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In a competitive economy, businesses function as the agents of con-
sumers. Businesses hire the services of capital and labor as inputs, and
they combine them by using available technology to provide consumers
with the goods and services they want. Consumers strive to gain the
most satisfaction from the money they spend on goods and services;
profits are what consumers pay businesses as their agents for helping
them achieve that satisfaction. Good agents receive good payment; poor
ones are paid accordingly.

Because companies face increasing competition, they must live with
unrelenting pressure to become more efficient and to respond quickly to
changing technological and market circumstances. They must give cus-
tomers what they want at the lowest cost, or the customers will go else-
where. Because this is so, the demise of monopoly is important for
American workers.

Employers are obviously under greater pressure to keep costs
including labor costsdown when competition is keen than when some
degree of monopoly power allows them to pass higher costs on to con-
sumers in the form of higher prices or lower quality. That is why union
bargaining is rarely successful when the employer sitting across the
negotiating table does business in a highly competitive marketplace. In
that case, there are no abnormally high profits to divide. This fact
explains the decline of trade unions in America: workers are less likely
to join unions if collective bargaining cannot raise their pay.

As America faces even stiffer competition in the twenty-first cen-
tury, with monopoly in retreat throughout the private sector, labor unions
are unlikely to rebound. Union prospects are better in the public sector,
and will remain so as long as the force of law or regulation keeps com-
petition there at bay.

Individual workers also are greatly affected by the decline of
monopoly and intensifying competition throughout the economy. The
competitive pressure exerted on employers translates directly into pres-
sure on employees. Workers who give employers what they need to sat-
isfy their customers will enjoy a huge advantage over those who do
notand will be paid accordingly. Every worker is, so to speak, the
president and CEO of himself or herself. To survive and flourish in the
twenty-first century, individual Americans will need to manage their
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most important assetstheir workplace skillswith the same kind of
attention and responsiveness to market signals characteristic of suc-
cessful companies.

Booming Local Markets

The third change in the American economy will result in part from
a demographic force. Local jobs in local communities are destined to
grow rapidly in the early twenty-first century, as the baby boomers age.
A second factor spurring this job growth will be the prosperity produced
in communities that are participating in the economic expansion of
America's high-tech sector.

The prosperity of any community hinges on its "export base" of spe-
cialized goods and services that are provided to customers in national and
global markets. A strong export base creates wages, salaries, and profits
in the pockets and bank accounts of those who produce the exports. Their
purchasing power, in turn, creates higher demand for many locally pro-
vided goods and services. Rising incomes among computer engineers,
financial managers, and lawyers ripple out into their communities when-
ever they make a purchase at a local store, eat at a restaurant, visit a chi-
ropractor, hire an accountant, or engage a lawn-care specialist.

One well-known economist recently noted that most of the employ-
ment in America is in "activities, goods and (especially) services that
are provided by local workers, to local consumers, for local consump-
tion."28 Retail salespersons, social workers, elementary school teachers,
janitorsall provide services to local customers. Jobs like these are held
by most people in most American communities. Few of these jobs are
amenable to automation, and virtually none of them is directly vulnera-
ble to competition from cheap foreign labor.

As a result, rapid technological progress and America's greater inte-
gration into the global economy are linked to the prosperity of local
communities: increased productivity and the heightened success of our
export industries will lead to payoffs on the local level.

It is encouraging to realize that demographic change and prosperity
within communities will generate large numbers of jobs in the early
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twenty-first century. Most will be ordinary jobs requiring skills that are
within the reach of most average Americans. But there is an important
caveat: communities that do not participate in the expansion of
America's growth sectors will also fail to reap these benefits.

The Continuing Shift of Production from Goods to Services

The fourth major change in the American economy will be in what
we produce. At the beginning of the twentieth century, 63 percent of
American workers produced goods, and only 37 percent produced services.
Farming alone occupied more than 40 percent of the workforce in 1900;
manufacturing accounted for another 13 percent. Americans mainly pro-
duced things in those days.29

But by 1970 the situation had already changed drastically. In that
year, only some 30 percent of American workers produced goods.
Farmers made up less than 5 percent of the workforce, and workers in
manufacturing comprised 22 percent, down from the 1953 peak of 30
percent. By 1990, only 22 percent of the nation's total workforce produced
goods, and 78 percent produced services. According to U.S. government
projections, these trends will continue into the twenty-first century,
though the shift away from goods production will decelerate. The
Bureau of Economic Analysis estimates that 83 percent of the American
workforce will be in the service sector by 2025.30

In fact, these impressive figures understate the shift in American
employment toward white-collar work. Official data on employment by
the industrial sector do not take into account the shift from physical to
white-collar work within the goods-producing sectors. For example,
from 1983 to 1993 the manufacturing sector lost 627,000 jobs. But
Figure 1-7 shows that those cuts were distributed unevenly among the var-
ious major occupational categories. Physical production jobs (those held
by operators, fabricators, laborers, etc.) did indeed decrease. But white-
collar positions (those occupied by executives, other professionals, and
marketers) actually increased in the manufacturing sector.31

When retirements are taken into account, all the net labor-force
growth from now until 2020 will be in white-collar work. According to
projections made by the Bureau of Economic Analysis, there will be
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only slightly more than 31 million people producing goods in 2020,
about the same number as in 1990. The shift to services is even more
pronounced when we look at individual occupations. Every one of the
occupations expected to grow most rapidly between 1994 and 2005 is a
service-type job, according to projections made by the Bureau of Labor
Statistics.32

Information technology spurs service-sector growth. The service
industries will be affected most dramatically by the IT revolution we
discussed earlier. Improved computers and telecommunications facili-
tate electronic storage, transmission, and processing of vast quantities
of information anywhere at any time. Thus by 2005 the Internet,
intranets (proprietary networks similar to the Internet), and other net-
works will have transformed entire industries, such as financial services,
banking, publishing, and retailing.

Technology is transforming the financial-services industry at an
amazing rate. Approximately 1.5 million American investors already had
on-line brokerage accounts by late 1996, nearly twice as many as
expected only two years earlier.33 The value of assets managed on-line
is expected to quintuple to more than half a trillion dollars by 2001. On-
line investing appeals not only to technological sophisticates but also to
retirees and other ordinary investors eager to take advantage of its bet-
ter and more timely information, greater convenience, and lower cost.
On-line investing will revolutionize stock brokerage and other financial
services as we have known them. No less significantly, it will broaden the
horizons of ordinary investors to include more of the world's capital
markets. As a result, these investors will be able to diversify their port-
folios and take advantage of investment opportunities worldwide.

In banking, the technological revolution that began in the 1970s with
ATMs will accelerate in the years ahead as on-line banking takes hold.
A customer in Boston will find it as convenient to do business with a
bank in Seattleor Singaporeas with one a few blocks away. Huge
savings in transactions costs await the pioneers in on-line banking. The
technology will be implemented rapidly, because it will offer customer
convenience and transaction efficiency.

No sector will be more thoroughly transformed by computer net-
works than retailing. Computers and telecommunications already make
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possible integrated point-of-sale and inventory-management systems.
These highly sophisticated systems permit larger retail turnover with less
costly (and less skilled) checkout personnel and with less money tied up
in inventories. Just ahead lies interactive on-line shopping, which will
provide many more alternatives to consumers, enabling them to compare
prices and product features quickly and easily. On-line shopping will not
replace conventional store-based retailing, but it will soon displace cata-
log shopping as the second most important form of retail distribution.

Electronic shopping will benefit customers, offering them more
purchasing options and more reliable information. Shoppers will use
network-based "intelligent agents" that have been "taught" individual
buyers' preferences; they will be able to search and evaluate vendors'
offerings on a nationwide or even global basis to find the best possible
purchases.

Network interaction between buyers and vendors will enable retail-
ers to make individually tailored products and deliver them directly to con-
sumers. The traditional lag between product (or service) design and
manufacture, on the one hand, and consumer choice, on the other, will be
shortened and eventually eliminated. Whereas yesterday's technology
dictated that most products had to be designed and produced before buy-
ers could make their purchasing decisions, tomorrow's interactive tech-
nology will permit buyers to make their choices before the product is
even manufactured. Better and more timely information about buyers' pref-
erences will allow also vendors to identify which products are succeed-
ing in the marketplace and to tailor production accordingly.

These new channels of distribution will gradually erode the market
positions of many traditional retailers. At the same time they will open
up opportunities for new providers of electronic shopping options.
Unhindered by geography, retailers who employ the new technology will
be able to sell to huge numbers of new customers without incurring the
normally high costs of retail expansionrenting more space, increas-
ing inventory, and hiring more workers.

Consumers armed with PCs and credit cards will be able to shop at
stores anywhere in the world. As large numbers of the world's con-
sumers begin on-line global searching for the best deal possible,
American retailers will enjoy major competitive advantages. Their skills
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honed by decades of competitive struggle at home, American retailers
are already the world's low-cost providers.

Publishing will also witness major changes induced by technology
in the years ahead. Electronic distribution of journals, magazines, and
newspapers is rapidly becoming commonplace. Low costs of entry will
encourage innovators to launch new publishing ventures designed to
exploit the Internet's main advantages: global readership; multimedia
combinations of text, audio, and video information; andmost of all
interactivity. But printed publications will not simply vanish into cyber-
space: newspapers and magazines that adapt to the new reality will
survive the impact of electronic publishing, just as they have survived
the onslaught of television. Indeed, electronic publishing, with its added
demand for novel content and design, is likely to create many new
opportunities for journalists, while destroying relatively few old ones.

These examples, coupled with our earlier discussion of the IT indus-
tries, illustrate critical features of America's emerging high-tech, glob-
alized economy:

Ever-shorter product cycles will compress the time from a product's
conceptualization through design, manufacture, and distribution.
New products will appear, reach maturity, and become obsolete in
rapid succession.
Prices will be set low, as producers strive to gain early market share
and define industry standards for their wares.
A premium will be placed on rapidity and responsiveness in product
design, engineering, and marketing.
Management structures and personnel responsibilities will change
frequently, as businesses rush to keep pace. Adaptability and agility
will be the new keys to survival.

Summary: Implications for the American Workforce

To be a productive worker in America's fast-paced, rapidly changing,
technology-driven, globally competitive economy is not, nor will it be,
easy. Our analysis of the economic forces at work points to the follow-
ing conclusions:
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Wages and salaries will be under constant pressure. By no means
will compensation sink for all workers. Far from it; many workers will
find that growing demand for their skills and knowledge brings
heftier paychecks. But employers in highly competitive markets will
be unable to pay their workers more than the value of what they pro-
duce. Pay will increasingly be linked to performance.
Workers will change jobs more often. Rapid change dictated by
competitive pressures will force companies to evaluate their staffing
needs constantly, which will lead to frequent "re-sizing" of their
workforces. As a result, workers will change jobs, employers, and even
occupations more often than in the past. Moreover, workers in all
occupations will need to prepare themselves mentally and profes-
sionally for this uncertainty.
Labor unions will face more difficult times. A more competitive,
rapidly changing entrepreneurial economy, in which smaller firms
account for a larger share of production and employment, is an
inhospitable environment for unions. The percentage of American
workers who are union members is therefore likely to continue its
gradual decline.
America's swiftly developing technologies will increase the demand
for highly skilled and well-educated workers. A rapidly changing
and more entrepreneurial economy places a premium on both adapt-
ability and flexibility; workers able to master technology and cope
with change will have an advantage.
Unskilled and poorly educated workers will face multiple threats in
tomorrow's labor markets. Modern technologyespecially IT
tends to reduce the demand for unskilled labor. Globalization will
increase U.S. consumption of imported goods and services produced
by low-skilled workers. As a result, there will be less demand for
low-skilled workers who produce comparable goods and services
here. A rapidly changing economy will harm low-skilled and poorly
educated workers who cannot adapt to changes in the workplace.
Offsetting these reductions in the demand for unskilled workers will
be expanding demand for local services, many of them produced
by workers with only low or modest skills. In addition, the aging of
the baby boomers, combined with general prosperity, will greatly
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stimulate local demand for personal services the provision of which
requires few skills and not much education.
In the long run, the difficulties faced by low-skilled workers may
recede. In time, technological innovation and capital investment will
once again increase the demand for low-skilled labor (as they did
when assembly-line production began), especially if highly skilled
labor becomes prohibitively expensive. Furthermore, rising wages
for unskilled workers in the developing countries will eventually
reduce their comparative advantage in the production of low-tech
goods, thereby relieving import-generated downward pressure on
the jobs and wages of low-skilled American workers. But many
years will elapse before these developments occur, years in which low-
skilled American workers will face increasing economic difficulties.
Low-skilled workersas well as all other Americanswill there-
fore benefit if we upgrade skills throughout the workforce, enabling
more workers to fill the good jobs certain to be available.
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CHAPTER Two

CHANGES IN WORK,
COMPENSATION, AND OCCUPATIONS

We begin this chapter by explaining how and why the nature of
work is changing as America enters the twenty-first century. Here we
elaborate on the workforce implications of the changes in the American
economy discussed in Chapter 1, examining the growing irrelevance of
gender in the workplace, the extent to which job security is decreasing,
the increase in temporary employment, and the shift away from work in
traditional offices made possible by "telecommuting." We then explore
alterations in American earning patterns. In this section we look at the dis-
tribution of earnings; the changes in individuals' earnings levels over
time that demonstrate income mobility; the earnings patterns of whites,
blacks, and Hispanics; and the correlation between educational attain-
ment and earnings. Finally, we consider changes in occupational struc-
ture that are now emerging. Here we explore the overall growth to come
in American employment, the specific occupations that will expand and
contract, and the skill levels tomorrow's jobs will require.

The Changing Nature of Work

Globalization and technological innovations are rapidly changing
the nature of America's work and workplaces. These changes, in turn, pro-
foundly affect who is doing work and how and where it is carried out
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Gender Shift in the Workplace
Early in the twentieth century biology was destiny in the American

workplace. With few exceptions, the work to be done was more easily per-
formed by men than by women. But that is emphatically no longer the
case. Now that the nature of work has changed, almost all jobs today
can be done as easily by women as by men. This gender shift may be
the most significant change in the history of the American workplace.

A century ago, the American workplace was predominantly a place
in which men produced agricultural and manufactured goods. Most
women worked as homemakers. To be sure, some women worked in
gender-specific jobs as teachers and nurses, and others held bottom-end
jobs in mills and sweatshops, or as domestics. A few women were also
employed in various professions. All of these cases, though, were excep-
tions to the rule that the workplace was chiefly a masculine domain.

The farm and factory work of 1900 demanded plenty of brawn and
relatively little brainpower. Back then, men were needed for the long
hours of hard physical labor that defined most jobs. Formal schooling
was required for few occupations, and most skills were learned on the job.

But as the 20th Century progressed, the nature of work changed,
particularly after mid-century. As we have seen, the American economy
has largely shifted from producing goods to providing services. At the
same time, machines have increasingly substituted for manual labor in
agriculture and industry. Thus brawn gradually lost its importance in the
workplace.

As physical strength and other gender-specific traits came to be less
important workplace attributes, more jobs could be held by women as well
as men. The defense industry made this clear during World War II: men
went off to war, and factory work was increasingly done by women.
Since then, one gender barrier after another has toppled, and millions of
American women have entered the workforce in the second half of the
century. Today, of course, women are employed throughout the econ-
omy, producing goods and services alike.

Gender is particularly irrelevant in the service sector, which will
employ the overwhelming majority of Americans in the early twenty-
first century. In fact, if occupationally relevant gender differences exist
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today, they are as likely to favor women as men. Thus women seem to be
preparing themselves more assiduously than men for professional
careers in the information age: women now garner 55 percent of bache-
lor's degrees, 53 percent of master's degrees, and nearly 40 percent of
doctorates. I

A trend of great importance is now emerging: in the decades ahead,
men will lose whatever workplace advantage they may still retain.
Increasingly, men are no longer the sole or even the primary sources of
income for families. Already by 1993, wives were the sole earners in 20
percent of American married-couple families. That was up from 14 per-
cent in 1980 and appears to be headed higher. Two-earner families,
where both husband and wife were the family breadwinners, increased
from 39 percent to 55 percent of all married-couple families over the
same time period, a trend that also seems likely to persist.2 Finally,
women are the sole earners in nearly two-thirds of families maintained
by a single person, a category that increased from 12 percent of all fam-
ilies in 1980 to 16 percent in 1993.

By 1997, nearly 60 percent of American women were already in the
labor force, up from only 33 percent in 1950. Meanwhile, the share of
American men in the labor force had dropped from 88 to 75 percent
since 1950. Women now account for about 46 percent of the workforce,
up from only 29 percent in 1950; in the years immediately ahead, they
will approach parity with men.3

Increasing numbers of mothers of young children now hold jobs:
approximately 64 percent of all married women with children under six
years of age are in the workforce today. Only 18.6 percent of their coun-
terparts were in the workforce in 1960; as recently as 1985 the figure
stood at only 53.4 percent.4

This development has obvious and important implications for the
American workplace. The mix of desired benefits and work conditions
will change: flexible hours, telecommuting, and family leave will
become increasingly attractive to both men and women who are parents
of young children. In the early twenty-first century, employers who wish
to recruit and retain highly skilled and well-educated workers will need
to offer their employees benefits and working conditions such as these.5
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Dynamic Labor Markets

In Chapter 1 we noted that companies must constantly innovate if they
are to survive in an increasingly competitive marketplace. Today's firms
can succeed and fail with astonishing rapidity, depending on how well they
satisfy their customers.

Businesses that expand and contract quickly will be equally quick to
hire and discharge employees. The result will be dynamic labor markets,
as workers change jobs frequently. The phenomenon of "permanent"
employment within a single firm is now almost an anachronism: for the
most part, tomorrow's workers will no longer stay with the same firm
throughout their working lifetimes.

The new reality, already increasingly apparent, is that most of us
will change our employers and even our occupations several times in
the course of our working lives. Individual workers must prepare them-
selves and their families to cope with the new reality, perhaps even to
welcome it.

The uncertainty provoked by layoffs and "downsizing" has led many
people to worry that employment in America is growing more tenuous
and less stable, that workers are more frequently tossed about from job
to job, and that part-time and temporary work are fast becoming the
norm in American workplaces. The mass media have devoted great
attention to corporate downsizing in the 1990s.6 Some politicians have
also voiced serious concern.? One would therefore suppose that lengthy
job tenure is becoming a thing of the past. How valid is this concern?
Will job security disappear early in the next century?

Contingent and Alternative Work Arrangements

Let us begin by examining what has happened in the recent past. The
available data tell a story that is more complicated thanand often con-
tradictory tothe one reported by the media. Consider, for example, the
notion that job tenure8 is declining sharply for all workers. In fact, there
are important disparities in job tenure that are largely overlooked but
which indicate a much more nuanced reality than is generally understood.
More than anything else, these disparities reflect the changing composi-
tion of the workforce and the changing structure of the economy.
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Overall, the median job tenure for male workers in 1996 was 4.0
years, virtually unchanged from what it was in 1983.9 For women, over-

all median job tenure rose from 3.1 years to 3.5 during the same period;

most of the increase came after 1990. Despite this overall stability, the
growing frequency of job shifts and career changes becomes evident
when job tenure data are examined at a finer level of detail. Looking at
median job tenure within ten-year age brackets, we see tenure dropping
for men of all ages. Those aged 55 to 64, for example, saw their job
tenure fall from 15.3 years to 10.5 years between 1983 and 1996.

It is important to realize, though, that all workers have greater suc-
cess in keeping jobs if they are better educated. For example, men with-

out a high school diploma saw their job tenure drop by nearly one-third
between 1983 and 1991, whereas the tenure of men with four or more
years of college increased by 9 percent.1°

The transformation of the American economy from goods production
to service production has much to do with changing overall measures of

job tenure. The service sector traditionally has shorter job tenure than

manufacturing, mining, and transportation. Even though average job
tenure in services is increasing, it remains considerably less than in these

other industries. What is happening, then, is that more Americans are
now working in a sector of the economy that tends to have shorter job
tenure. For that reason alone, overall median job tenure is declining; sig-

nificantly, though, job tenure within almost all individual sectors of the
economy is actually increasing.

How many employed Americans are actually at risk of losing their
jobs? Until recently, little was known about the size and nature of the
"contingent workforce," as the Bureau of Labor Statistics infelicitously
labels workers without an explicit or implicit contract for long-term
employment. In fact, the contingent workforce was not measured rigor-
ously until February 1995. That first assessment showed that contingent
workers are both fewer in number and more heterogeneous than widely
supposed.

Wage and salary workers who had been on the job for one year or less
and expected that their jobs would last no more than one additional year
comprised only 2.2 percent of the total employed workforce. When the
self-employed and independent contractors were included, the share of
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contingent workers increased to 2.8 percent; when workers who had
been on the job for more than one year were included, the share of work-
ers expecting to lose their jobs in a year increased to 4.9 percent of total
employment." In short, even according to the broadest definition, work-
ers who consider themselves likely to lose their jobs comprise less than
5 percent of all jobholders.12

Although their numbers are relatively small, contingent workers dif-
fer from the regularly employed in significant respects. The percentage
of contingent workers who are young and in entry-level jobs is much
larger. Women and minorities are also represented in somewhat greater
proportions among contingent workers.

But contrary to what might be expected, the occupational category
of "professional and specialty workers" supplies 20 percent of all con-
tingent workers, compared with less than 15 percent of all non-contingent
workers. The service sector employs well over half of all contingent
workers but only about a third of the others. The proportion of workers
without a high school diploma is some 70 percent higher among con-
tingent workers narrowly defined (wage and salary workers only) than in
the regularly employed workforce. When the dpfinition of contingent
worker is expanded to include the self-employed and independent con-
tractors, however, workers with advanced degrees turn out to be more
than proportionately represented (by nearly 40 percent).

In short, contingent workers are a very heterogeneous lot. Nearly 30
percent of them are well-educated professional workers, a majority of
whom seem to prefer the flexibility of contingency to the relatively rigid
requirements of regular employment. As a whole, contingent workers
are not less well educated or less skilled than regularly employed work-
ers. Surprisingly, about two-thirds of them have health insurance.
Finally, about a third of all contingent workers claim to prefer their con-
tingent status to conventional employment.13

Another cause of widespread concern is the growth of temporary
work.14 Should it be? The "indirect and alternative workforce," which is
how the Bureau of Labor Statistics characterizes temporary workers,
included nearly ten million individuals in February 1995.15 More than
two-thirds of these were classified as "independent contractors," of
whom the vast majority (over 82 percent) expressed a preference for

73



Changes in Work, Compensation, and Occupations 57

their "indirect or alternative" arrangement over conventional employ-
ment. Furthermore, a substantial majority of on-call workers (58 per-
cent) and workers placed by temporary-help agencies (63 percent)
preferred their "indirect or alternative" arrangement.

Fragmentary data suggest that the number of workers with indirect or
alternative job arrangements was increasing briskly during the early
1990s.16 American companies reportedly spent twice as much on tem-
porary help in 1995 as they did only four years earlier.17 That implies an
average annual rate of increase of nearly 19 percent. But in the late 1990s
this rapid growth seems to be slowing: the nation's temporary-help pay-
roll grew by only 8.3 percent in the first quarter of 1996 compared to its
level in the same period in 1995.18 Even if it grew by half that rate until
2020, however, this nontraditional workplace arrangement could occupy
as much as a quarter of the entire employed labor force at that time.

Nor should this increase be lamented. Not only does it provide flex-
ible work arrangements to both employers and workers, it has other
advantages as well. Many companies have discovered that hiring tempo-
rary workers is an efficient recruitment device; it allows them to "test
drive" potential new employees far more effectively than by interviewing
them. For their part, many job hunters have discovered that "temping"
permits them to explore working for a potential long-term employer and
to display their capacity to do a job well. Nearly 40 percent of temporary
workers report that they have been offered full-time employment.19

This coincidence of interests suggests that workers in the various
nontraditional work arrangements will become far more common in the
years ahead. So far, they comprise a fairly small proportion of the total
workforceperhaps 10 percent of it. But as noted earlier, they may
make up as much as 25 percent of the employed workforce by 2020.
And if they resemble the profile of their 1995 predecessors, most of
these workers will have chosen a nontraditional arrangement as a preferred
alternative.

Telecommuting

High-speed, reliable telecommunications devices open up new
options for many workers. Rapid advances in telecommunications in the

74



58 Workforce 2020

1980s allowed increasing numbers of American workers to work out-
side a traditional office setting, mostly at home. "Telecommuting"
using telecommunications technology to do work without commuting
to an officeis becoming increasingly common. We believe that tele-
commuting will become even more common among the twenty-first
century workforce, particularly given the need for highly skilled work-
ers, as discussed below.

The U.S. Department of Transportation (DOT) estimates that in
1992 two million workers (1.6 percent of the labor force) telecommuted
an average of one to two days per week.20 The DOT predicts that the
number of telecommuters may increase to fifteen million workers, rep-
resenting over 10 percent of the workforce, by 2002. Other forecasts put
the number closer to 25 million telecommuters by 2002.21 A private
research organization estimates that well over seven million people
already telecommuted in 1994and that the number of telecommuters
is growing at 15 percent per year.22

As telecommunications advances become even more integrated into
the American economy, we believe that telecommuting will become
increasingly attractive to both employers and employees through
telecommuting. Employers can cut corporate real estate costs and
as recent studies suggestincrease worker productivity by up to 20
percent.23

The Congressional Office of Technology Assessment identified
three categories of jobs most appropriate for telecommuting: routine
information-handling tasks, mobile activities, and professional and
other knowledge-related tasks.24 Telecommuting will be attractive to
many workers in these jobs, because it will provide more flexible work
arrangements. With the availability of reliable, high-speed telecom-
munications networks, white-collar professionalswhose numbers,
we shall see below, are slated to grow rapidlywill increasingly be
able to take advantage of flexible work arrangements. That flexibility
will particularly appealas we explain in the next chapterto work-
ers with young children and older workers, who may be more inclined
to keep working if they can do so without commuting to an office
every day.
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What Has Happened to Earnings?

Growing Dispersion of Earnings

In 1983, approximately one quarter of all American workers were
in the three highest-paying broad occupational categories (employed as
executives, professionals, or technicians); by 1994 that figure had grown
to 27 percent, and it is projected to reach approximately 30 percent by
2005.25 Simultaneously, the share of all workers in the three lowest-pay-
ing categories (primarily in sales and service), which remained stable
from 1983 to 1995 at about 29 percent, is predicted to reach 31 percent
in 2005. In short, larger shares of workers will be found at both ends of
the income distribution. The good news here is that the best-paying
occupations are expanding more rapidly.

Proportionately fewer workers, though, are employed in the middle-
paying occupations. Such workers made up 44 percent of the total in
1983. The figure fell to 40 percent in 1994, and the Bureau of Labor
Statistics projects that it will decline to 39 percent in 2005.

These statistics show that the American economy has, on average,
been creating better jobs overall. The change is measured by an Index of
Job Quality (IJQ) devised by Hudson Institute, which explores the
impact of the creation and disappearance of different sorts of jobs.26
According to the IJQ, the overall quality of American jobs has been
increasing by approximately 0.1 percent annually since 1983; if Bureau
of Labor Statistics projections prove accurate, it will continue to improve
at about the same rate through the year 2005.

Nevertheless, it is important to understand that the improvement of
the "average" American job is actually the end product of forces pulling
in opposite directions: the best-paying jobs are growing most rapidly (or
else the average would not have improved), but the lowest-paying jobs
are growing as well. Fewer jobs, as noted earlier, are found in the mid-

dle range.
In short, more American workers now are paid very well, and more

are now paid comparatively poorly. In addition, highly paid workers
today are increasing their income much more rapidly than poorly paid
ones.27
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The rapid increase in the number of well-paid American workers,
coupled with the increasing remuneration offered by their jobs, is cause
for celebration. Conversely, the increasing number of low-paid workers
presents cause for concernparticularly when we note that their income
is falling ever-farther behind the income of better-paid workers.

To summarize:

An increasingly large percentage of American workers now bene-
fits from higher living standards made possible by our increasingly
globalized and technologically innovative economy.
At the same time, a large but more slowly growing share of the
workforce is gravitating toward sales and service positions that pay
poorly by comparison.
Proportionately fewer jobholders are found now in the middle-
paying occupations. The income of moderately paid workers is ris-
ing far more rapidly than that of poorly paid workers; but the income
of the best-paid workers is rising fastest of all.

These developments are all explained by the changes in the
American economy discussed in Chapter 1. Technological advances
mean that improved machines can increasingly substitute for unskilled
and poorly educated human labor. Meanwhile, demand increases for
workers equipped with the knowledge and skills required to employ the
new technologies. There are and will continue to be jobs for unskilled
workers: but they are unlikely to pay well enough to enable many of
them to maintain the living standards they enjoyed in the past.

Income Mobility

Static "snapshots" of income distribution at a particular moment in
time cause many to worry that economic inequality is rising in America.
But too much is made of these findings, because people's incomes are not
static but dynamicthat is, they change over time. A static picture of
income distribution is of limited value: by definition, after all, any dis-
tribution must always include a top and a bottom 20 percentor quin-
tileof earners.
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Nevertheless, the concern about rising inequality seems to be
buttressed by long-term data examining income distribution during a
twenty-five-year period. Data from the Current Population Survey (CPS)
for the years 1968 to 1992 suggest that certain groups are concentrated
in the bottom of the earnings distribution. According to the CPS survey,
women are more likely to be found in the lowest quintile of the overall
earnings distribution than are men; blacks are more likely than whites
to slip out of the top quintile; and people who are young, less educated,
or black tend to have earnings that fluctuate more than the earnings of
those who are older, better educated, or white.28

Even the CPS data are of limited value, though, because they ignore
changes in individuals' income over time. That is to say, the particular indi-
viduals who made up 1968's bottom income quintile are not necessarily
those found in 1992's bottom income quintile. Specifically, to the con-
siderable extent that youth correlates with low earnings, it is important
to realize that those who were young (and had low earnings) in 1968
were certainly older (and almost certainly had much higher earnings) by
1992. Thus the real question is whether the particular individuals and
families in the top and bottom income groups change over time. In other
words, how mobile is the distribution of American income?

Two different sets of datafrom the University of Michigan's Panel
Survey on Income Dynamics (PSID) from 1975 to 1991 and a U.S.
Treasury Department database of income-tax returns from 1979 to
1988enable us to answer that question, because they track the incomes
of particular Americans over time. Their portrait of the distribution of
American income is far more optimistic than that drawn by the CPS
data, because they show that in fact income is extremely mobile: many
people who were poor in earlier years become much wealthier later on.

Relying on data from these two sources, two economists with the
Federal Reserve Bank of Dallas argue that low-income workers with
basic skills, education, and the willingness to work tend to increase their
earnings rapidly.29 They report that according to the PSID, only 5 per-
cent of the individuals in the bottom quintile of the income distribution
in 1975 were still there in 1991. Furthermore, a majority of those who
had been in the bottom quintile actually rose to places in the top three
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quintiles of the income distribution during this 16-year span. And for
those Americans with more education and better skills, the rise in
income is very rapid. Young, college-educated workers in 1975, for
example, saw their real income increase fivefold by 1991.30

Data from the U.S. Treasury Department supports the PSID's key
findings. As the Dallas Federal Reserve economists note, in the Treasury
study 86 percent of those in the lowest income bracket in 1979 moved up
to a higher bracket within nine years. Two-thirds of these Americans
moved into the top three quintiles, and 15 percent of them moved all the
way up into the top quintile of earners.31

Because of rapid technological change, further global integration,
and increased competition, the American economy of the early twenty-
first century will be an increasingly turbulent place to work. But
American workers will still be able to increase their earnings signifi-
cantly. Both the PSID and the Treasury data indicate that even the poor-
est Americans today can still achieve prosperity in the years ahead.

Skills and Education Strongly Influence Earnings

The impact of education is underscored by Figure 2-1, which shows
how inflation-adjusted earnings of workers with various levels of education
changed between 1975 and 1994.32

When data on average annual earnings are adjusted for inflation,
they show that only workers with at least a high school diploma have
actually gained ground. Workers with advanced and bachelor's degrees
have, on average, considerably outdistanced those without a college
degree. High school graduates saw their earnings increase marginally,
and high school dropouts failed even to keep up with inflation.

Relative to high school graduates, college graduates and advanced-
degree holders have improved their lot substantially since 1975. Median
earnings for workers with advanced degrees increased steadily: in 1975
such workers earned 213 percent of the pay of workers who were high
school graduates with no more than a high school diploma, but the fig-
ure rose to 277 percent in 1994. In 1972 workers with bachelor's degrees
earned 57 percent more than high school graduates; but by 1994 they
enjoyed an 84-percent advantage.
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FIGURE 2-1
ON AVERAGE, BETTER EDUCATED WORKERS EARN BETTER

63
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The Earnings of Whites, Blacks, and Hispanics

Another way to understand what has happened to wages is to examine

trends among different segments of the population, particularly to see how

education and occupational choice affect the wages of different groups.

During the period 1987-1995, blacks' median earnings remained stable at

about 75 percent of those of whites.33 Asians' earnings declined slightly,

from 98 to 96 percent of whites', over the same period. But Hispanics'

earnings declined sharply both absolutely and relatively; their median

earnings fell from 70 percent of whites' in 1987 to 64 percent in 1995.

This divergence between the earnings patterns of blacks and
Hispanics raises grave doubts about the common assumption that these

two populations can be grouped together as though they invariably share

the same fate. The disparity in earnings between blacks and Hispanics also

points to the key explanation of income patterns for all groups: diver-

gent levels of education and skills.
The importance of education accounts for the overall failure of

Hispanics to make significant gains in earnings. Unfortunately, the
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educational gains of Hispanics in the workforce pale in comparison to
those made by whites and blacks. Note, for example, that one-third of the
net additional Hispanic workers between 1975 and 1994 were high-

school dropouts. By contrast, none of the net additional workers in the
white and black cohorts had less than a high school diploma. The num-
ber of working white high school dropouts declined by 7.5 million (37
percent) between 1975 and 1994; the decline for blacks stood at 42
percent. But the number of working Hispanic high school dropouts
increased by a remarkable (and troublesome) 31 percent.

These sharply rising numbers of Hispanics without a completed
high school education are explained mainly by the large number of
poorly educated Mexican immigrants now resident in this country. In
1994, more than 71 percent of the 4.2 million Mexican-born residents of
the United States aged 25 years or older had not completed high
school.34 Since Mexican immigrants comprise about 60 percent of all
foreign-born Hispanics (and 30 percent of all Hispanics) aged 25 years
and older who resided in the United States in 1994, their contribution to
Hispanics' overall low educational attainment is very substantia1.35

Unfortunately, the educational deficit of Mexican immigrants is not
confined to adults. Recent research indicates that a quarter of Mexican
immigrants aged 15-17 were not in schoola level nearly 20 percent
beneath that of any other immigrant group and 17 percent beneath that
of U.S.-born youngsters of Mexican origin in the same age group.36

Mexican-born immigrants are not so much dropping out of high school
after they arrive in the United States as failing to "drop into" high school
in Mexico before they immigrate.

Many of the occupational shifts that have taken place over the last
twenty years have affected all three groups: whites, blacks, and

Hispanics. The share of employment in executive and managerial posi-
tions grew for all groups. So, too, did the proportion of jobs in sales.
Administrative-support positions became less common for whites,
blacks, and Hispanics. Nonetheless, major differences among the groups
do exist.

The first difference involves service occupations. The predominance
of service employment diminished between 1986 and 1996 for whites
and blacks; it increased, though, for Hispanics. Conversely, employment
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in the precision-production and craft occupations was more common for
whites and blacks in 1996 than it had been in 1986; but the opposite was
true for Hispanics.

And even within the occupations in which all groups experienced the
same trend, the strength of the trend often differed significantly. The
increase in the share of employment in executive and managerial posi-
tions was smaller for Hispanics than for whites or blacks. The decrease in
administrative-support employment was also the smallest for Hispanics.

Thus the differing rates of change in average earnings over the last
few decades have their root not only in differing levels of educational
attainment but also in the occupational choices educational attainment
make possible. The relatively modest educational gains of Hispanics
have prevented them from being hired to fill many good jobs. As a result,
their earnings have grown more slowly than those of whites and blacks.

The relationship between education and occupational choice also
tells us much about future earnings for various groups. The Bureau of
Labor Statistics predicts that nearly 4 percent of all job openings
between 1994 and 2005 will require a postgraduate degree. By 1993
more than 4 percent of whites had attained such degrees; but less than 4
percent of blacks and Hispanics had. A greater proportion of whites will
also be available to fill the jobs requiring bachelor's, associate's, or voca-
tional degrees. Unless proportionately more blacks andespecially
Hispanics achieve better educations, their earnings cannot approach the
level of whites' earnings.

In summary, the disparity between the earnings of workers who are
more and less well-educated has grown. Holders of advanced degrees
now earn more relative to workers with bachelor's degrees; at the same
time, those with bachelor's degrees have lengthened their advantage over
workers with some college education, and workers with some college
education but no degree do marginally better than high school gradu-
ates. High school dropouts, to repeat, have seen their earnings decline both
absolutely and relative to those of everyone else.

All available evidence indicates that these trends will continue at
least into the first decade of the twenty-first century. These increasing
disparities indicate that our economy now has a growing glut of un-
skilled workers relative to the number of well-paying job opportunities
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for thembut also a growing relative scarcity of better-educated, highly
skilled workers.

Higher Education is No Guarantee of Higher Earnings

The findings presented here unquestionably show a positive corre-
lation between workers' earnings and their level of education. Still, it is
wrong to believeas many people dothat a college degree in any sub-
ject whatsoever is by itself a virtual guarantee of higher earnings.

Why is it wrong to believe that all college degrees produce higher
earnings? First, correlation should not be confused with causation. It is
true that average earnings rise with levels of formal education; but that
does not prove that more education causes higher earnings. Instead,
more education and higher earnings might both be caused by some addi-
tional factor or factors. For example, both are probably associated with
attributes such as higher intelligence, greater personal discipline and
ambition, favorable cultural and parental influences, etc. In short, it is
likely that workers with such attributes would perform better and earn
more than those without them, regardless of the levels of formal educa-
tion received. Workers with these attributes may possess more formal
education; but conceivably they would have obtained the skills and
knowledge necessary to prosper even without formal education.

In addition, aggregate data on the earnings of college-educated work-
ers obscure important differences among their incomes. The earnings of
college-educated workers are better understood when we realize that they
tend to earn very different sums depending on their fields of study.

Thus research shows that workers with recent degrees in engineering,
the health sciences, computer and information sciences, and the physical
sciences tend to earn much more than those with degrees in education, psy-
chology, and the humanities. That conclusion is borne out by a compre-
hensive study of more than 12 million workers that considered major field
of baccalaureate study, gender, occupation, and age. Tables 2-la and 2-lb
shows that earnings vary widely among and within the subjects studied.

Major field of study greatly affects earnings for all graduates in
every age group (although only those aged 35-44 are shown in the two
parts of Table 2-1). For both men and women, engineering, pharmacy, and
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computer/information sciences were among the five best-paid major
fields of study. Among the poorly paying fields of study, for both sexes,
were education, philosophy, and social work.

Earnings vary greatly within the major fields of study as well as
among them. In each major field of study, some workers earn less than the
median income reported for all fields. Thus the median for all fields of study

for men was $43,199; but 18 percent of male engineers earned less than

$39,001, and 9 percent of them earned $30,000 or less.37 Furthermore,

some workers in each major field of study had earnings that not only sur-

passed the median for all fields but also placed them among the top group
of earners. Thus we find 20 percent of female philosophy, religion, and the-
ology graduates earning more than $47,000even though that field has
the lowest median earnings of all the subjects covered in the study.

Not surprisingly, within most fields of study workers' earnings vary
greatly, depending on occupation and years of experience. Thus, among
male mathematics graduates aged 25-64, the median earnings of senior
and mid-level managers approached $74,000; but those teaching ele-
mentary and secondary school had median earnings below $35,000.

No particular major ensures either high or low earnings. Still, grad-
uates in some majors are much more likely to have high earnings, while

those with other majors earn consistently less. The workplace, then, does
not demand generic college graduates, but graduates with the intelligence

and other personal qualities needed to master specific fields of study.
Simply getting a college degree, regardless of major, will not be all

that helpful for those entering the twenty-first century workplace. The spe-
cific field of study matters a great dealfar more than simply getting a
diploma. Students should therefore focus their energies on acquiring the
specific skills and kinds of knowledge demanded by occupations that
are both growing rapidly and paying well.

Jobs of the Future

Jobs and Employment in the Early Twenty-First Century

By 2005 the American economy will offer 144.7 million jobs,
according to the Bureau of Labor Statistics "moderate" projection.38
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TABLE 2-2
U.S. JOB GROWTH TO 2005
(Based on BLS projections. Numbers are in thousands.)

Workforce 2020

Total employment in 1994 . 127,014

Minus: Jobs vacated due to
retirements and other departures
from the labor force between 1994
and 2005.

31,937

Plus: Replacements to fill those
vacated jobs between 1994 and 2005

29,491

Plus: Jobs added due to economic
growth between 1994 and 2005 -

20,140

Equals: Total employment in 2005 144,708

Minus: Employment in 1994 127,014

Equals: Net job growth between 1994 and 2005 17,694

Note that the total number of jobs to be newly filled between 1994 and
2005 consists of replacements (29,491 thousand) plus jobs added due to
economic growth (20,140 thousand) for a total of 49,631 jobs.That is
much larger than net job growth (17,694 thousand).

Source: Bureau of Labor Statistics N.B. 2005 is the last year for which the BLS has prepared projections.

That would be a net gain of 17.7 million jobs over the 1994 levela 14
percent increase.

How is that net gain computed? It is the sum of (i) jobs added
because of economic growth between 1994 and 2005, (ii) minus jobs
vacated because of retirements and other departures, (iii) plus rehirings
to fill vacated jobs. Table 2-2 shows this arithmetic.

How many job openings will be available to entrants into the work-
force between 1994 and 2005? You might think that the answer is sup-
plied by the figure for net job gain, which tells us how much total
employment is projected to grow during this eleven-year period. If that
were so, 17.7 million jobs would be available.

In fact, though, the figure is substantially greater. Net job gain yields
too small a number, because it ignores the many jobs that will be refilled

after jobholders retire or depart for other reasons. The actual number of

a7
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job openings projected to become available to new job seekers consists
of (i) the new jobs added by economic growth plus (ii) the hirings to
refill positions that have been vacated. So the correct answer is almost three
times as large: there will be 47.2 million jobs available to new job seek-
ers between 1994 and 2005.

How will the mix of jobs in 2005 differ from 1994's mix? How will
the 47.2 million new jobs compare to the 127 million jobs that existed
in 1994? Which occupations will expand, and which will shrink? Bureau
of Labor Statistics projections enable us to make some educated
guesses.39

The Bureau of Labor Statistics has projected changes for the num-
ber of workers in more than 500 specific occupations between 1994 and
2005. As you would expect, different occupations are predicted to fare very
differently: the number of personal and home-care aides is slated to
increase by 119 percent, for example, whereas there will be 71 percent
fewer letterpress operators. Table 2-3 summarizes the projections for
nine major occupational categories.

Several interesting points emerge from the numbers presented here:

Some occupations will obviously grow much more than others.
White-collar jobs will grow rapidly: in particular, there will be a 29-
percent gain in jobs for professionals and a 23-percent gain in service
positions. On the other hand, the three blue-collar job categories
(shown in the last three rows of the table) are either shrinking or
growing very slowly. If we consider only net job growth, blue-collar
jobs seem to be disappearing.
But when we look at the more relevant numberjob openings, as
opposed to net new jobswe see that blue-collar positions fare much
better: the disparity between white-collar and blue-collar occupations
is far smaller. It is true that positions for professionals, for service
personnel, and in marketing will show the largest gains: in each case,
job openings over the eleven-year period will equal 48 percent of all
1994 jobs. But there will also be many jobs to be filled in the three
blue-collar occupations: openings from 1994 through 2005 will range
from 26 to 33 percent of all 1994 jobs. Similarly, administrative-
support positionsa relatively low-skilled white-collar category-
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will grow by only 4 percent; but because of turnover, job openings in
this field will equal 30 percent of all 1994 employment.
Finally, the overall differences between 1994's job mix and the mix in
2005 will not be great. The similarity is well illustrated by Figure 2-2.

In short, technological change does not mean that blue-collar jobs and
relatively low-skilled white-collar ones will disappear. In fact, about half
of all jobs due to open up between 1994 and 2005 fit these descrip-
tions.4° In this respect the conventional wisdomthat such jobs are on
the verge of extinctionis deeply misguided. Blue-collar and low-
skilled jobs may be growing much more slowly than skilled white-col-
lar positions, but they are not about to disappear. The nation's booming
local markets, described in Chapter 1, are filled with producers of goods
and services that cannot be imported. These producers will continue to
employ millions of relatively low- and moderately skilled workers.

As noted, the conventional wisdom attaches too much importance
to the fact that net growth in blue-collar and relatively unskilled white-
collar jobs will be low: collectively, only 29 percent of net new jobs will
be found in these occupational categories. But as we have seen, there is
great disparity between net job growth and total job openings in these
fields. The disparity results from the higher rates of retirement (and other
departures from the labor force) that characterize these lines of work.
Workers who have spent twenty or thirty years in physically demanding
or uninteresting jobs are ready for early retirement, even on a modest
pension. On the other hand, workers in technical or professional posi-
tions are far more likely to wish to continue working at least until the
"normal" retirement age of 65.

Thus not that many professional white-collar workers are likely to quit
their jobs or leave the workforce between now and 2005. But after 2010,

when the first baby boomers will turn 65, large numbers of white-collar
professional and managerial workers will seek to join their blue-collar and
unskilled contemporaries in retirement. In the following years (for the
period between 2010 and 2030), hirings to refill vacancies in the white-
collar professions will actually surpass that category's net job growth.

Looking far ahead, we can say that eventually the share of blue-
collar and unskilled jobs available to newcomers to the workforce will
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shrink dramatically. Pessimists have anticipated this reduction for a
decade or more. At long last it will occurbut about twenty-five years
after it was first predicted to happen.41

Our task in years ahead is to improve our educational system and

the functioning of our labor markets. We will need to do more to pre-

pare new workers for an economy in which most jobs will require bet-

ter skills and higher levels of knowledge than most entering workers
possess today. What will the labor market demand in the first quarter of
the twenty-first century? The best "leading indicator" is the set of particular

occupations slated to expand most rapidly between now and 2005.

Job Growth is Most Rapid in the Best-Paying Occupations

Employment has grown rapidly in recent years: 9.4 million net new
jobs were created between 1989 and 1996, and unemployment in the late

1990s remains at sustained lows.42 What may be even more important

(but is all too frequently denied) is that most of the new jobs are good

ones. An authoritative study of job growth in the early 1990s found that

68 percent of new jobs paid above-median wages; more than half of these

new jobs actually pay better than 70 percent of all American jobs.43

As our earlier analysis would predict, most new jobs produce ser-
vices rather than goods. From 1989 to 1995, as the top half of Table 2-4

indicates, service industries accounted for nearly 83 percent of all net

new jobs. Second in line was retail trade, which added 1,121,000 new jobs

during the same period. Manufacturing, meanwhile, lost a net total of

1,332,000 jobs.
Do the new jobs in service industries involve flipping hamburgers at

fast-food outlets? Are high-paying industrial jobs disappearing? That is

the conventional wisdom, and if one were to look only at the top part of

Table 2-4, it might seem consistent with the facts. After all, the service and

retail industries, with average weekly earnings of only $371 and $225,

respectively, pay more poorly than all other industries except agriculture.

But knowing which industries are expanding or contracting their employ-

ment does not tell us which specific jobs are growing or shrinking. The

2
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TABLE 2-4
EMPLOYMENT CHANGE FROM 1989-1995 AND

MEDIAN EARNINGS IN 1993; I3Y INDUSTRY AND OCCUPATION rr
(Numbers are in thousands)

MAJOR INDUSTRIAL SECTOR

Net job growth,
1989-1995

Median
weekly

earnings,
1993

Number Percent
of total

Total, all major industrial sectors 6,679 100.0% $ 394

Services 5,532 82.8% $ 371

Retail trade 1,121 16.8% $ 225

Transportation and public utilities 580 8.7% $ 546

Public administration 388 5.8% $ 555

Wholesale trade 357 5.3% $ 446

Agriculture 207 3.1% $ 252

Finance, insurance, and real
estate

-22 -0.3% $ 448

Construction -65 -1.0% $ 454

Mining -88 -1.3% $ 637

Manufacturing -1,332 -19.9% $ 452

OCCUFATION

Total, all occupations 6,679 100.0% $ 394

Professional specialty 2,599 38.9% $ 617

Executive, administrative, and
managerial

2,389 35.8% $ 635

Service occupations 1,101 16.5% $ 215

Sales occupations 975 14.6% $ 314

Technicians and related support 240 3.6% $ 495

Farming, forestry, and fishing 180 2.7% $ 234

Administrative support, including
clerical

-143 -2.1% $ 349

Operators, fabricators, and
laborers

-278 -4.2% $ 328

Precision production, craft, and
repair

-384 -5.7% $ 490

Source: Bureau of Labor Statistics

03
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important information about specific occupations is found in the bottom

half of Table 2-4.
That part of the table tells us that good jobs are being created in

abundance. Nearly 5 million net new jobs were created in professional
and managerial occupations between 1989 and 1995; these positions

accounted for nearly 75 percent of all net employment growth. As Table

2-4 also indicates, these are easily the best-paying jobs in America today.

Meanwhile, only 16.5 percent of all net new jobs were in the service
occupations, which (with median weekly earnings of just $215 per

week) are indeed poorly paid.
The good news, then, is that recent job growth in the American

workplace has been overwhelmingly in the better-paying professional
and managerial occupations, not in poorly paid service occupations.

That good news squarely contradicts the conventional wisdom, which

is deeply mistaken on this point.
What is wrong with the conventional wisdom? It errs by focusing

on industries rather than occupations. To judge the quality of America's

new jobs. we must look at how many people are working in various
occupationsnot how many are employed in particular industries.

As Table 2-3 indicated, these prevailing trends are expected to per-

sist into the next century. The high-paying "professional specialty" occu-

pations are expected to grow by 29 percent between 1994 and 2005,

faster than any other major occupational category. On the other hand,

the low-paying "service occupations" are also slated to grow by 23 per-

cent in these years."

Growing and Shrinking Occupations

Table 2-3 showed how the major occupational categories are

expected to grow between 1994 and 2005. Net job growth will be great-

est in three categories: professionals, service workers, and technicians.
These three categories will account for nearly 60 percent of all new

jobs in these years. But what can be said about the more specific oc-

cupations that fit within these and the other eight broad occupational

categories?
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TABLE 2-5
THE 25 FASTEST GROWING OCCUPATIONS, 1994-2005
(As projected by the Bureau of Labor Statistics)

Workforce 2020

1 Percent
change

in
em to

ment

Occupation

(Only occupations with at least 100,000
in 1994 are included.)

Employment

1984 j 2005

Net job
growth
(thous.)

Personal & home care aides 179 391 212 118%

Home health aides 420 848 428 102%

Systems analysts 483 928, 445 92%

Computer engineers 195 372 177 91%

All other computer scientists 149 283 134 90%
Physical therapists 102 183 81 79%

Residential counselors 165 290 125 76%
Human services workers 168 293 125 74%

Medical assistants 206 327 121 59%
Paralegals 110 175 65 59%
Teachers, special education 388 593 205 53%

Amusement and recreation
attendants

267 406 139 52%

Corrections officers 310 468 158 51%

Guards 867 1,282 415 48%
All other health service workers 157 224 67 43%

Dental hygienists 127 180 53 42%
Dental assistants 190 269 79 42%

Adjustment clerks 373 521 148 40%
Sales workers In securities and
financial services

246 335 89 36%

Bill and account collectors 250 342 92 37%

Emergency medical technicians 138 187 49 36%

Management analysts 231 312 81 35%

Bakers, bread and pastry 170 230 60 35%
instructors and coaches, sports and
physical training

283 381 98 35%

Food service and lodging managers 579 771

6,7531 10,591

192 33%

3,8381 57%All 25 occupations

Source: Bureau of Labor Statistics
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Table 2-5 lists the twenty-five occupations projected to grow most
rapidly between 1994 and 2005.45 Although hundreds of other occupa-
tions will grow as well, these twenty-five will account for an impressive

22 percent of the economy's net job growth during the period. Thus col-

lectively they give a good sense of the sorts of occupations in which
employment will grow between now and 2005. Significantly, eight of
themaccounting for 55 percent of the new jobs to be filled in all
twenty-five occupationsrequire great skill or substantial experience.46

Nine of the listed occupations are in health care; most of the employ-

ment growth here, on the other hand, will be for low-skilled to semi-

skilled workers.47
It is less than cheering to note that corrections officers and guards fig-

ure prominently among the sorts of workers predicted to be in highest
demand. Positions in these two fields will account for nearly 15 percent
of the new jobs in the occupations listed in Table 2-5. In other words,

the crime problem is forecast to become still more worrisome in years to

come.
Table 2-6 lists the twenty-five occupations projected to shrink most

sharply during the same period (1994-2005). What conclusions can we
draw by comparing it with Table 2-5? Two pieces of good news stand

out. First, fewer than a million jobs will disappear in the twenty-five
rapidly shrinking occupations, whereas close to four million will be cre-

ated in the twenty-five rapidly growing ones. In addition, only 11 percent

of 1994 jobs in the twenty-five shrinking occupations will disappear by

2005; but employment in the twenty-five growing occupations will rise

by 57 percent over the 1994 levels.
What do the shrinking occupations have in common? In general,

they require a medium level of skill or education: for the most part, these

are actually not jobs for low-skilled workers. Most of the jobs will be
lost because information technology (IT) is enabling machines to substitute

for human labor. Computer operators, for example, are being replaced by

better software and more integrated computer systems, which obviate

the need for individual machine operators. Machine tool-cutting opera-

tors and tenders are being replaced by computer-controlled machine
tools. Bank tellers are being replaced by ATMs and as a result of other

IT-related changes in the banking industry. Contrary to what one might
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TAB LE 2-6

THE 25 FASTEST SHRINKING OCCUPATIONS, 1994-2005
(As projected by the Bureau of Labor Statistics)

RPercent
change

in
employ-

ment

Occupation
(Only occupations with at least 100,000

employees in 1994 are included.)

Employment

1984 2005

Net job
growth
(thous.)

Computer operators 259 162 -97 -37%
Machine tool cutting operators 119 85 -34 -29%
Bank tellers 559 407 -152 -27%
Sewing machine operators, garment 531 391 -140 -26%
File clerks 278 236 -42 -15%
Electrical and electronic assemblers 212 182 -30 -14%

Machine-forming operators 171 151 -20 -12%
Electrical and electronic
assemblers

144 127 -17 -12%

Communication, transportatbn, and
utilities operations managers

154 135 -19 -12%

Tool and die makers 142 127 -15 -11%

Service station attendants 167 148 -19 -11%
Mail clerks, except mail-machine
operators and postal service

127 116 -11 -9%

Sewing machine operators 129 117 -12 -9%
Machine feeders and offbearers 262 242 -20 -8%
Bookkeeping & accounting clerks 2181 2003 -178 -8%
Payroll and timekeeping clerks 157 144 -13 _5%

Bartenders 373 347 -26 -7%
Industrial production managers 206 191 -15 -7%
Data entry keyers, except
composing

395 370 -25 -6%

Insurance policy processing clerks 179 168 -11 -6%
Telephone and cable TV !he
installers and repairers

191 181 -10 -5%

Machinists 369 349 -20 -5%
Stenographers 105 102 -3 -3%
All other clerical workers 721 698 -23 -3%
Wholesale and retail buyers 180 178 -2 -1%

All 25 occupations 7,357 -954 -11%
Source: Bureau of Labor Statistics ' '_ , ... B T C, i ..
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expect, few jobs in these fields will be lost because of import competi-

tion from low-wage developing countries. (The loss of jobs for sewing-

machine operators, though, may offer an exception to this rule.)

Now that we know more about the occupations likely to grow in

years to come, we must consider the qualities that workers will need to

fill the available jobs.

Skills for Growing Occupations: Will There Be a Deficit?

One of Workforce 2000's important contributions was to identify an

emerging shortage of skilled workers in the American economy. The book

foresaw a gap between the qualifications of workers and the changing job

mix of the American economy. Workforce 2000 concluded that future

workers would need to be much more skilled and better educated than in

the past. It sounded an alarm, noting that in some respects the skills and edu-

cation of the American workforce were actually on the decline.

Can a -skills gap" exist? In one sense, no: a free labor market tends

to equilibriate the supply and demand of various kinds of labor. But in a

second, perhaps more important sense, there can be a skills gap.
Workforce 2000 argued presciently that America's productivity (and

hence its standard of living) would rise significantly only if its work-

force came to be much better educated and much more highly skilled.

Workforce 2000 also stated that major public and private efforts would be

needed to bring about those improvements. In other words, Workforce

2000 raised a normative concern about a mismatch between the skills

that might be available and those that would be most desirable: it did

not predict imbalance in the labor market.48

Is the American economy changing so rapidly that the skills of
today's workforce will be obsolete early in the twenty-first century?

Must new entrants into the workforce acquire vocational skills that are

much more sophisticated than those of today's jobholders? To answer

these questions, we compare Bureau of Labor Statistics projections for

future employment (by occupational category) with information con-

tained in the Department of Labor's Dictionary of Occupational Titles

(DOT), which describes skills needed to work in various occupations.49
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The DOT divides cognitive skills into three "General Education
Development" (GED) components: reasoning development, mathemat-
ical development, and language development. Each of these is categorized
into six different levels, ranging from the most elementary (level 1) to the
most sophisticated (level 6). Each detailed occupation is then rated
according to the level required in each GED component.

In the following discussion we match Bureau of Labor Statistics
employment projections for 422 specific occupations with DOT analyses
of the requisite GED skill levels for these occupations. Overall, the growth
occupations require much greater skill than the occupations in decline.

Whether we look at language, mathematics, or reasoning, Figures
2-3 through 2-5 tell essentially the same story: 99 percent of the jobs in
decline require skills at level 3 or lower. By contrast, much job growth will
be in occupations requiring skills rated at 4 or higher: for example, over
30 percent of expanding jobs will require reasoning skills at level 4 or

FIGURE 2-3
DISTRIBUTION OF JOBS BY REQUIRED SKILL LEVEL.

SHRINKING VS. EXPANDING OCCUPATIONS, 1994-2005

' LANGUAGE DEVELOPMENT

B Jobs lost in shrinking
occupations

Jobs gained in
growing occupations

25%

4%
0.4% 0.0%11 0.3% 0.5%

41% 2 3, 4 - 5 g. Source'

,GED'ian gu. age Development Skill Level ScOre : of Labor. .

Bureau

i Statistics
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FIGURE 2-4
DISTRIBUTION OF JOBS BY REQUIRED SKILL LEVEL

SHRINKING, vs. EXPANDING OCCUPATIONS, 1994-2005

70%
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MATHEMATICS DEVELOPMENT

83

37%

25%

60%

40%

2%

19%

Jobs lost in shrinking
occupations

Jobs gained in
growing occupations

12%

0.3%
3% 1%

0% 0%

1 2 3 4 5
GED Mathematics Development Skill Level

Source:
6 Bureau

of Labor
Statistics

above. In short, shrinking occupations overwhelmingly require modest

skills, but high skills are called for by a significant component of the

expanding occupations. The words of Workforce 2000 still ring true: "The

fastest-growing jobs require much higher math, language, and reasoning

capabilities...,while slowly-growing jobs require less."50 If anything, the

case is stronger today than when those words were written in 1987.

Summary

Several conclusions emerge from this chapter:

The American workplace is fast completing an evolution in which

physical strength has become an increasingly irrelevant attribute,

J00
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FIGURE 2-5
DISTRIBUTION OF JOBS BY REQUIRED SKILL LEVEL

SHRINKING VS. EXPANDING OCCUPATIONS, 1994-2005

Workforce 2020

REASONING DEVELOPMENT
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while knowledge and facility with modern technology have become
increasingly central ones.
Demand has decreased for workerschiefly malewho can pri-
marily offer physical strength and endurance to employers, rather
than skills and knowledge.
More and more jobs can be done equally well by men and women.
Although lifetime employment with a single firm is becoming
increasingly uncommon, job security is not changing notably overall.
Both temporary employment and work outside of traditional office
settings (made possible by telecommuting) are becoming more com-
mon. Both of these developments generally accord with the desires
of the workers affected by them.
Although earnings have dispersed, and greater gaps divide the
income of the well-paid and the poorly paid, income mobility

0
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remains an important feature of the American economy. With suffi-
cient ambition, ability, and education, individuals can still rise far
and fast in this country.
The average earnings of whites significantly exceed those of blacks
and Hispanics. But blacks are increasing their earnings more rapidly
than whites. Gains in Hispanic earnings, on the other hand, are lag-
ging, because Hispanics are not improving their overall levels of
educational attainment.
The jobs that are growing most rapidly in number also generally pay
the best. These jobs require increasingly high levels of skill and
knowledge.
The highest rewards go to workers with knowledge and skills that are
relevant to the workplace. Generic college degrees in and of them-
selves are not in demand.
Earnings vary widely both among and within major fields of study.
Workers with degrees in some fields earn much more than those
with degrees in others. Nevertheless, no degree guarantees either a
high or low income.
The American economy has created jobs with sufficient speed to
absorb new workforce entrants. Unemployment is low in the late
1990s, and there is no reason it cannot remain low into the twenty-
first century.
The conventional wisdom attacking the quality of newly created
jobs is wrong. On balance, the new jobs created in the American
economy have improved in the last two decades and probably will
continue to improve in the future. Increasingly, new jobs are filled by
professionals and managers, who are very well paid.
At the same time, the share of poorly paying jobs is also increasing,
albeit more slowly. But proportionately fewer new jobs offer work-
ers moderate incomes.
Jobs that are disappearing require much lower levels of skill than
jobs that are being created. Unless the education and skill levels of
the American workforce are upgraded, America's productivity and
prosperity will grow less quickly than is desirable.



CHAPTER THREE

THE WORKFORCE TO THE YEAR
2020.

How will the composition of the workforce change between now
and 2020? In this chapter we discuss three important alterations. A siz-
able cohort of workers will have aged, with some retiring but others
staying on the job; the workforce is likely to grow only slowly; and its
gender and ethnic mix will continue to shift gradually.

First, although the average age of the population and workforce will
continue to increase until close to 2020, the workforce will no longer be
"aging" very much thereafter. That is because many workers born dur-
ing the baby boom will be leaving the workforce by then. By 2020, the
oldest members of the cohort of 76 million baby boomers will be well into
their seventies. Thus they will have begun to retire in significant numbers.

But aging workers may often be unable to afford retirement,
becauseas we explain later in this chaptertheir sheer numbers will
lead to sharp reductions in Social Security and Medicare benefits.
Furthermore, many well-educated professional workers among the baby
boomers will actually prefer to work through their sixties or even longer.
The resulting continued presence of aging baby boomers in the work-
force will face employers with two challenges: first, they will need to
design benefit plans and workplace options that appeal to older work-
ers wishing and needing to work past age 65; second, they will need to
find slots into which younger workers can be promoted.
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The exit of the boomers who do retire explains our second prediction:
the workforce is likely to grow only slowly. For the most part, 2020's
workers have already been born; even substantial changes in birth rates
will not now have much effect on the size of the workforce. Still, two
factors may significantly alter its size: the number of new immigrants
and the rate at which individuals participate in the workforce. Because
the baby boomers will gradually be replaced by a much smaller cohort
of "baby busters" (those born 1965-1985), neither the workforce nor the
population will grow rapidly. Still, national rates are composites, and
some regions will grow quite quickly. Most workforce and population
growth will occur in the West and South, while the Northeast and
Midwest will grow far more slowly.

Because the workforce will grow only slowly overall, accelerated
economic growth cannot be achieved simply by adding more workers, for
they will be unavailable. Instead, workers' productivity must rise; but
if it is to do so, we must improve our technology and our education.
Unfortunately, the need to increase productivity will be particularly
pressing, because the rate of workforce growth will be slowing just when
more economic growth would be desirable: in its absence, many aging
baby boomers will be unable to afford to retire.

Finally, the gender and ethnic composition of the labor force will
continue to change, as predicted by Workforce 2000; but the change will
continue to be incremental. By 2020, men and women will each comprise
about half the total workforce. White non-Hispanics will still represent
68 percent of it (down from 76 percent today); 14 percent of the work-
force will be Hispanic (up from the current 9 percent); and 6 percent
will be Asian (up from today's 4 percent). The black share of the work-
force will remain unchanged at about 11 percent. But here, too, these
national aggregates mask great regional disparities. In particular, the
Hispanic and Asian shares of the workforceand total populationwill
grow much more rapidly in the West.

In this chapter we reach these conclusions by examining (a) the
growth (and aging) of the total population; (b) the resultant growth (and
aging) of the workforce; and (c) the gradual ethnic diversification of
both population and workforce. We then examine the educational attain-
ments of the ethnically diverse population of today's classrooms, as an
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indicator of the skills to be possessed by the ethnically diverse popula-
tion of tomorrow's workforce.

Slow Population Growth Ahead

According to the Census Bureau's middle (and in its view most
likely) projection, the U.S. population will reach 325 million by the year
2020, an increase of approximately 24 percent over 1995's figure of 262
million. But it is important to realize that alternative assumptions about
fertility, mortality, and especially immigration yield very different esti-
mates. As Figure 3-1 shows, the Census Bureau also offers a low pro-
jection for 2020 of 289 million Americans, as well as a high projection
of 358 million. By 2050, the range widens from a low estimate of 283 mil-
lion to a high estimate of 519 million, bracketing a middle projection of
394 million.

If the Census Bureau's middle projection holds true, the American
population will have grown by a bit more than 1 percent per year in the
1990s. That rate is approximately 10 percent higher than it was in the
1980s, when the population grew more slowly than at any time since the
Depression. The increase in the early 1990s was the product of an "echo
effect": the baby boomers are now producing children themselves in
great numbers. From the later 1990s until about 2020, the annual growth
rate will again decline to the levels of the 1980s. After that, as the baby
boomers pass into their seventies and beyond, the growth rate will
plunge dramatically, to less than half its current level. But until 2010,
the most notable change will be the slow graying of the population, as the
baby boomers approach the retirement threshold.

How might the size of the population be affected by fertility, mortality,
and immigration? Fertility may well hold steady in the early twenty-first
century, remaining at its present rate of about 2.1 births per woman of
child-bearing age; but it could also rise or drop slightly, as customs and
economic conditions change. Mortality is projected to decrease, as life
spans lengthen from an expected 76 years (for those born in the mid-
1990s) to nearly 80 years (for those born in 2020). Mortality rates could
drop even more sharply, though, if death rates from heart disease and
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stroke continue to decrease as rapidly as they did between 1980 and
1995. Conversely, increasing death rates from cancer and pulmonary
disease could slow the trend toward longer life spans. Overall, though,
changes in projected fertility and mortality rates are unlikely seriously to
alter the population estimates for 2020.

Immigration is quite another matter, because its future levels are
uncertain.' Currently, the Census Bureau projects that annual net immi-
gration into the United Statesthat is, the figure that takes account of
immigrant deaths and repatriations as well as arrivalswill remain
indefinitely at 820,000. It is interesting to note that this level is roughly
twice that forecast by the Census Bureau back in the mid-1980s. But
even that figure may well be too low; the annual average for 1991-1995
was nearly 900,000, and the trend for the past several decades has been
upward. Because tens of millions of foreigners would immigrate to the
United States if they could, the actual number of future immigrants will
depend entirely on what U.S. immigration policy is and whether it is
effectively enforced.

Nativist and protectionist sentiments might well curtail future immi-
gration significantly; on the other hand, a more liberal policy or inef-
fective enforcement could yield far greater numbers of immigrants than
foreseen by the Census Bureau.

In any case, if immigration policy remains unaltered, immigration will
be the chief cause of American population growth in decades ahead.
According to one estimate, between 1990 and 2040 our current law
could be expected to increase the American population by approximately
70 million-25 million immigrants and their 45 million children. That total
would represent almost two-thirds of the net population growth expected
to take place.2

Regional Disparities in America's Population Growth

The nation's composite population growth masks important differ-
ences among the various regions. Regional growth rates will differ
remarkably during the next several decades. For example, approximately
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82 percent of the nation's entire population growth between 1995 and
2025 will occur in the West and South, to which nearly 60 million peo-
ple will be added during that period.3 Meanwhile, the Midwest will
grow only slowly, and the Northeast will barely hold its own. At the sub-
regional level, as Figure 3-2 shows, the Mountain and Pacific areas are
growing rapidly, as much as twice as fast as the national average. But
the East North Central and the Middle Atlantic states show very little
growth.

Just three states (California, Texas, and Florida) will account for
more than 45 percent of the nation's total population growth between
1995 and 2025. California, which will gain 17.7 million residents, will
show the largest population increase; Texas, which will gain nearly 8.5
million, will be next; followed by Florida, with a gain of 6.5 million.

The Graying of the American Population Will Radically
Alter Social Security

Although the population will grow only slowly, average age will rise
significantly. Figure 3-3 shows that the percentage of Americans under
age 15 rose and then fell perceptibly between the mid-1940's and the
mid-1970s. That change, of course, reflects the birth of the baby
boomers, followed by their maturation. As decades passed, the boomers
increased the proportion of Americans in other age groups. Between
1990 and 2010, average age will continue to rise as the boomers fill the
cohort of those aged 45-64.

The aging of the baby boomers will profoundly affect the future of
Social Security, beginning in 2020, when the oldest Americans born
after World War II turn 65. In the decades following, large numbers of
boomers will pass that threshold, all hoping to benefit from the Medicare
and Social Security systems their tax payments supported during their
working lives. In planning for their retirement, many boomers have
counted on receiving hefty sums from these entitlements. And with good
reason: as recently as the 1996 election campaign they have been
assured that these programs would be protected.
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FIGURE 3-3
AMERICA AGES, 1900-2050 (projected)
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But in fact there is little chance that Medicare and Social Security will

be nearly so generous by 2020 as they are today. The normal Social

Security retirement age is already scheduled to increase to 67 by 2027.

Brute demographic factsthe large number of aging baby boomers,
considered in conjunction with the smaller number of baby busters

financing Social Security and Medicare through payroll taxeswill
almost certainly result in further hikes in the retirement age and less gen-

erous benefits. Boomers reaching what are now considered normal
retirement ages may wish to exit the workforce, but many will probably

lack the means to do so.
To see the problem, consider Table 3-1, which presents the ratio of

people in their prime working yearsages 25-64to those 65 and
older. In addition, note that not everyone in the younger group will be
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TABLE 3-1

THE RATIO OF THE PRIME

WORKING AGE POPULATION TO

THE ELDERLY Is FALLING

Year
Percent
aged
25-64

Percent
aged

65 and
older

Ratio

1995 51.6 12.6 4.1

2000 52.1 12.7 4.1

2005 50.4 12.7 4.0

2010 52.5 13.3 3.9

2020 51.4 16.6 3.1

2030 47.4 20.2 2.3
Source: Census Bureau projections

working, whereas most of the older group will want to retire. The ratio
hovers around four potential workers to one potential retiree until 2010,
but then narrows to close to three-to-one by 2020. Furthermore, by 2030
it will decline to nearly two-to-one. This deterioration in the ratio of
potential workers to potential retirees will not reverse itself for decades,
even after 2030. It is therefore an unavoidable fact of life for most per-
sons alive today.

The 1996 report of the trustees of the Social Security system pro-
jected that until 2011, the system would continue to produce a positive
cash flow. As the baby boomers move into retirement, however, bene-
fits paid out will exceed taxes paid in by an ever-increasing amount.
Trust-fund assets will be exhausted by 2029 if no action is taken. A pos-
sible short-term solution would be immediately to raise the combined
employer-employee Social Security payroll tax from its present 12.4
percent to 14.6 percent. By official estimates, doing so would close the
Social Security funding gap with no cut in benefits for the next 75
years.4

But this proposal is unrealistic and ill-advised, for several reasons.
First, it reflects the premise that the government will act soon to provide
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adequate funding for Social Security over the long term. But that will
not happen. Changes in Social Security continue to be highly contro-
versialhence its reputation as the "third rail" of American politics. For
that reason, alterations are not yet even on the table for discussion. And
the longer discussion is postponed, the more drastic the tax increases
that will be needed to maintain today's benefit levels.

Secondly, the officially projected Social Security shortfall derives
from a 75-year projection based on demographic and economic assump-
tions that are highly uncertain. The recommended payroll-tax increase to
14.6 percent is a product of the Social Security Administration's "inter-
mediate" projection, which assumes that productivity growth will be
much higher and the Cost of Living Adjustment (COLA) to benefits
much lower than they have been in recent years. In fact, even the "high
cost" or pessimistic projection assumes that the economy will perform bet-
ter than it generally has over the past twenty years. Therefore, the so-
called pessimistic projection may be too optimistic as well. And even if
it were correct, the pessimistic projection calls for a near-term tax-rate
increase of 5.7 percentage pointsa far greater tax hike than the 2.2-
percentage -point increase mentioned earlier. It is highly unlikely that a
tax increase of this magnitude could win approval.

Furthermore, to this point we have restricted our analysis to Social
Security. But Medicare faces still greater near-term financial difficul-
ties. The Medicare Trust Fund is scheduled to run out of funds in about
May of 2001. "Fixing" Medicare without cutting its benefits would
require an additional 2-percentage-point payroll tax hike. Yet to this
point, discussions of Medicare reform have failed to address the hard
choices of benefit cuts or tax increases, focusing instead on controlling
the costs of providers' services as some sort of panacea. But imposing
increasingly stringent controls is unrealistic, because providers are likely
to curtail the services offered.

Current benefit levels in the two major entitlement programs for the
elderly can be maintained only with the aid of steep tax hikes: taxes would
have to rise by some 8 percentage points, and by twice as much if a solu-
tion is delayed. Given political realities, no such tax increase seems likely.

Nor, for that matter, would such a huge increase be desirable.
Younger workers would object to handing over such a huge chunk of
their incomes. An enormous tax increase would also cripple incentives

112 2



The Workforce to the Year 2020 97

to work: the result would be to court economic stagnation, high unem-
ployment, and social instability.

In short, taxes will not and should not be raised drastically to main-
tain current benefit levels. Instead, by 2020 older Americans will face
some combination of benefit cuts and later retirement ages. These devel-
opments will have profound implications for the workforce.

Slow Growth for the Workforce

According to the Bureau of Labor Statistics, the nation's labor force,
which included 132.5 million members in 1995, will rise to 147 million
by 2005. A "surprise free" Hudson projection puts the 2020 labor force
at 171 million.5 A second Hudson projection assumesfor reasons dis-
cussed later in this chapterthat many more older Americans will keep
working. According to this projection, the 2020 workforce could grow to
182.5 million.

But whatever the size of the total workforce, it will grow much more
rapidly in some regions than in others. The regional disparities in popu-
lation growth we discussed earlier will produce similar disparities in
workforce growth. Accordingly, between now and 2020 the workforce will
grow far more rapidly in the West and South than in the Northeast and
Midwest.

How can one estimate the size of 2020's workforce? In some respects,
fairly easily. To begin with, almost all of its members have already been born.

The Bureau of Labor Statistics restricts its count of the workforce to those
aged 16 and above; and 2020's 16-year-olds will be born in 2004a date
that, temporally speaking, is just around the corner. Because all of 2020's
24-year-olds are already alive, fertility rates will have almost no bearing on
the growth of America's workforce between now and 2020.

Similarly, barring unforeseeable wars, outbreaks of incurable fatal dis-
eases, or medical breakthroughs, changing mortality rates are unlikely to
alter the anticipated size of the working-age population by 2020. Of the
three major demographic factors that, in the long run, determine the size
and composition of the workforce, one might suppose thatas with
population estimatesonly net immigration could introduce substantial
error in projecting them.6 113
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As it happens, immigration has been and probably will continue to
comprise a large proportion of workforce growth. Thus the foreign-born
population accounted for 9.7 percent of the U.S. workforce in 1994, up
from only 6.4 percent as recently as 1980.7 New immigrants were
responsible for about one-fourth of the increase in the workforce in the
1980s, but in the 1990s they account for fully half of it. The workforce
currently grows by about 1.5 million a year; and each year approxi-
mately 500,000 legal immigrants, along with an estimated 250,000 ille-
gal entrants, are added to it. As these figures suggest, the impact of
immigration has changed significantly in the recent past; it could well do
so again in the future.

But a second imponderable also exists, apart from immigration
the rate at which people participate in the workforce. If the past is any
guide, that rate too can change notably over time. Thus the rates for spe-
cific population groups have been unstable in recent decades; for exam-
ple, the participation of men has declined while that of women has
increased. Figures 3-4 and 3-5 illustrate this point.

As we saw in Chapter 2, the percentage of American women who par-
ticipate in the workforce has increased significantly over time: the figure
now approaches 60 percent. Figure 3-4 shows that labor-force partici-
pation rates have been climbing since 1970 for all women except those
aged 65 years and above. Furthermore, these trends seem likely to hold,
except for young women aged 16-19.

On the other hand, male workforce participation rates have been
declining. More than 85 percent of American men were employed in
1948, but that figure fell to slightly more than 70 percent in 1995. That
decline is illustrated in Figure 3-5: between 1970 and 1995, labor-force
participation rates dropped for men in every age category, but most
precipitously for those 55 and older. Whereas 83 percent of men aged
55-64 were in the labor force in 1970, only 66 percent of such men
worked in 1995. For men aged 64 and above, labor-force participation sank
from 27 percent to 15 percent.

Many factors affect participation rates, but two sets of them are par-
ticularly noteworthy: education and skill levels; and Social Security,
Medicare, and taxes.
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FIGURE 3-4
FEMALE LABOR FORCE PARTICIPATION WILL

CONTINUE TO RISE FOR NEARLY ALL AGE GROUPS
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FIGURE 3-5

MALE LABOR FORCE PARTICIPATION FELL UNTIL THE
MID-1990s, ESPECIALLY IN THE OLDER AGE GROUPS
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.1.
After age 24, participation rates for men and women move upward
sharply as education levels rise; better-educated people of all ages are
more likely to work than those with less education. On the other
hand, poorly educated and inexperienced workers who become
unemployed are significantly less likely to find other jobs consis-
tent with their education and trainingat least in their own geo-
graphic areas.8
Participation rates for men aged 65 and above have drifted down-
ward for more than a century. More recently, generous Social
Security benefits and pension planscombined with high marginal
tax rates on retirement incomehave encouraged men to leave the
labor force beginning at age 55.

How will labor-force participation rates change between now and
2020? Although no one can be certain, there are good reasons to think that
they may be increasing in the years ahead for both men and women, espe-
cially for those in the older age groups. Participation rates for females aged
55 and older are certain to rise as a generation of better educated working
women moves upward from the 45-to-54-year-old category. Indeed
women's rates in the 55-to-64-year-old group have been rising steadily
for more than a decade. And even the long slide in participation rates for
men in the 55-to-64-year-old group seems to have bottomed out.

Rising average levels of education, less enticing retirement benefits,
and a greater share of workers in professional occupations (where con-
tinued work is generally more attractive than in most blue-collar jobs) are
likely to encourage men to remain longer in the workforce. In any case,
the decision by more men and women to extend their working years
could make a major difference in the size of the labor force and thereby
help spur the nation's rate of economic growth.

Raising the Retirement Age: Implications for Labor-Force
Participation

Delaying the normal retirement age is clearly a conceivable response
to Social Security's looming insolvency. Its obvious consequence is that
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aging baby boomers would work longer. How would a trend away from
earlier retirement affect the size of the workforce? Consider the projec-
tions based on radically increased labor-force participation rates for men
and women aged 55-70.9

Figure 3-6 shows the implications of different assumptions about
future labor-force participation. The "surprise free" line reflects the
assumption that the trends projected by the Bureau of Labor Statistics
through 2005 will continue to hold through 2020. The other line incor-
porates much higher participation rates for older men and women.

According to the surprise-free projection, America's workforce will
increase at 1 percent per year between 1996 and 2005a rate slightly
lower than the actual annual increase of 1.1 percent for the period from
1982 to 1993. In other words, in this projection workforce growth is
expected to slowthough it is still expected to grow more rapidly than
the overall population, for which the Census Bureau projects 0.82-per-
cent annual growth between 1996 and 2005.

The implications of slower workforce growth are potentially omi-
nous. The surprise-free prediction of a slight decrease in the workforce's
growth rate would mean slower economic growth, unless worker pro-
ductivity improved sufficiently to compensate for it. In the absence of
greater productivity, economic growth may be slowing just when it
would most be needed, to enable the baby boomers to exit the workforce

after 2010.
On the other hand, the alternative projection results in more robust

annual labor-force growth of 1.3 percent from 1996 to 2020: that rate of
increase could boost the nation's 2020 workforce by as many as 11.5
million workersor nearly 7 percentabove the level that current trends
would yield. Even if productivity does not accelerate, those millions of
additional experienced workers could produce approximately half a tril-
lion dollars of additional goods and services (in 1997 dollars) beyond
what the national economy would otherwise produce. The taxes paid by

these older employeesand the reduced Social Security benefits they

would draw while remaining in the workforcecould contribute might-

ily to eliminating the fiscal disaster that looms if the Social Security sys-

tem is not drastically overhauled.
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More Older Americans Will Keep Working Longer

In fact, there is good reason to believe that the labor-force participation

rates of older Americans will reverse their steady decline and begin to rise.

Because real Social Security benefits must begin to fall, their decline

can be expected to spur more older Americans to keep working. In addi-

tion, older Americans will be more likely to remain in the workforce

insofar as they are better educated than their counterparts in the past.

Better-educated older Americanslike better-educated Americans of all

agesare more likely to participate in the workforce. For example, as

Table 3-2 indicates, the labor force participation rate for college gradu-

ates continues to average higher than 90 percent, fully 20 points higher

than that for high school dropouts. Nearly 20 percent of men over 65

who are college graduates remain in the labor force, whereas less than 10

percent of those without a high school diploma do.

What explains this disparity? First, those with college educations are

more likely to have professional, managerial, or technical jobs that do

not require physical labor. In addition, such men have relatively higher in-

comes that are harder to replace; thus retirement is less attractive to them.

TABLE 3-2
LABOR FORCE PARTICIPATION RATES

FOR EDUCATED MEN REMAIN HIGH

College

Year All
men

Less
than
high

school

High
school
grad

1-3
years

4
years

or
more

1970 93.5 89.3 96.3 95.8 96.1

1975 90.3 82.6 93.2 93.3 95.7

1980 89.4 78.8 91.9 92.4 95.3

1985 88.6 72.2 90.0 91.2 94.6

1990 88.8 75.1 89.9 91.5 94.5

1995 87.4 72.0 86.9 90.1 93.8
Source: Bureau of Labor Statistics
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Older Americans in the Workforce: Implications for
Everyone

The continued employment of more older Americans would be a
welcome change. Their continued presence in the workforce would help
ease the growing relative scarcity of "knowledge" and other skilled
workers that will otherwise develop in the early twenty-first century.
Thus the much publicized "downsizing" of the 1980s and early 1990s
has obscured the fact that the challenge facing American companies in
the late 1990s and beyond will be to cope with an increasingly short sup-
ply of skilled workers. The implication is that companies must now
begin to consider how they can most advantageously tap this pool of
older talent.

Furthermore, many older Americans will themselves be eager to
keep working. To be sure, those whose working lifetimes have been
spent in tedious and exhausting labor (whether of the blue- or white-
collar variety) will probably want to exit the labor force into whatever
retirement they can afford. Nevertheless, many graying boomers, their
ranks reflecting the growing proportion of Americans in professional
and managerial jobs, will prefer to remain active, employed, and earning.
Indeed, many of them will justifiably believe that they are entering the
most productive years of their lives. Furthermore, many if not most
white-collar boomers will discover that their private savings and Social
Security benefits fall far short of replacing their former earnings.

Thus both employers and other workers will have to welcome and
integrate graying workersespecially professionals and managersinto
early twenty-first century workplaces. But at the same time, the contin-
ued employment of more workers in their late sixties raises serious
issues that need to be thought through and addressed. Americans are
slowly becoming aware that the retirement of the baby boomers will
pose financial challenges. But they have yet to realize that the boomers'
prolonged employment will pose serious challenges as well.

First, as retirement ages become increasingly less predictable, work-
force planning will become more uncertain. Human-resource profes-
sionals will find it hard to predict the date at which older workers will
retire.

1 20
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Second, the continued presence of top-level older employees may
cause dissension among their middle-aged subordinates eager for promo-

tion. Employers may need to create new "off line" or part-time positions

for senior employees, to provide younger workers with opportunities for

advancement.
Third, older workers will need different benefits. In response, health

insurance might provide expanded coverage for the afflictions of the

elderly, such as hearing loss and arthritis. Insurance providing for long-

term care will be in demand. Because many workers past age 65 will
have living parents in the over-85 "old-old" category, elder-care pro-

grams will become more prominent.
Fourth, health insurance itself will require massive changes. The

current link between employment and health insurance is slowly fraying,

as more jobs are found in small firms less likely to offer health insur-

ance and as temporary employment grows. Indeed, as Figure 3-7 shows,

the share of the population covered by employment-based insurance

peaked in 1988; it has been declining rapidly since then. Employment-

based insurance is itself an historical accident: it stemmed from attempts

FIGURE 3-7
EMPLOYER-PROVIDED HEALTH INSURANCE

COVERAGE HAS BEEN DECLINING

PERCENT OF PERSONS %vim HEALTH INSURANCE COVERED

UNDER EMPLOYMENT-BASED PLANS, 1985-1993

Source: StidisttcalAbstract of the. United States, various years
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by employers to avoid World War II wage controls. (In response to
employer demands, the War Labor Board ruled in 1943 that employer-
purchased health insurance would not be considered taxable income for

employees.)
As Medicare benefits decrease, boomers will be tempted to work

longer, in part to keep employer-provided health insurance: planning
ahead, though, they will also want their employers to offer health insur-
ance to retirees. As a matter of fact, fewer employers now offer health

insurance. In 1985, 73 percent of employees in medium-sized or large
companies were eligible for health care after retirement. But in 1993,

only 52 percent were eligible. In many cases the coverage offered was in

the form of "Medigap" insurance, to pay for what Medicare would not
cover. But as Medicare benefits decrease and its "gaps" (and costs) grow,

employers will be still less inclined to subsidize their soon-to-be retired
(and unproductive) employees.

These problems can be addressed only if American health insurance
is fundamentally altered. Coverage today is skewed by tax incentives.
Employees pay no income tax on the value of the insurance their
employers provide, but if they purchase health insurance on their own,
they do so with after-tax dollars. Both baby boomers and their soon-to-
be former employers will have reason to want this system altered. Thus

they might advocate repealing the tax exclusion for employment-based
health insurance and replacing it with tax credits that everyone could
use to help pay for health insurance. If tax credits were instituted,
boomers wishing to retire would reap at least some benefit; and employ-
ers would enjoy the benefit of no longer being seen as the primary sup-

plier of health insurance for retirees.
Taxing employer-offered health insurance as income would produce

enough revenue to finance tax credits large enough to enable each tax-
payer to buy a high-deductible health-insurance policy or to set up a
Medical Savings Accounts. Younger voters might well support such a
plan, if only to avoid the crushing tax increases that would otherwise be

needed to finance entitlements for baby boomers. Once employment-
offered health insurance became taxable, the link between employment
and health insurance would disappear. By 2020, most employers will no

longer provide health insurance directly to their employees.
I 9 r"
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Making Retirement More Affordable

Still, as the baby boomers continue to age, they will ultimately want
to leave the workforce in droves: although there will be many exceptions
to this rule, workers in their late sixties and early seventies are more likely
overall to want to keep working (and to remain highly productive) than
those in their late seventies and early eighties. Assuming a retrenchment
in the benefits offered by Social Security and Medicare, how will these aged
workers be able to afford retirement? We offer two observations.

First, the aging of the baby boomers makes welfare reform an even
more urgent priority. More than four million households currently
receive Aid to Families with Dependent Children. If the heads of only half
these households found minimum-wage jobs, current payroll taxes
would support more than 150,000 boomer retirees at current Social
Security and Medicare benefit levels. Welfare reform is no panacea, but
if transfer payments to the elderly face severe constraints, one option
would be to lower transfer payments going to others.

Second, faster economic growth is essential. Continuing current
2.3-percent real growth would double the $7 trillion U.S. economy by
2028. But 3.5-percent growth would double it by 2018, which would pro-
vide vastly more revenue to the Social Security and Medicare trust funds.
The rate of U.S. economic growth between now and 2020 will radically
affect the severity of the needed changes in Social Security and Medicare.

Overall, groups that lobby on behalf of older Americans should shift
their focus away from the ultimately unwinnable battle to preserve the lev-
els of today's entitlements. A better strategy would be to advocate poli-
cies to help achieve the economic expansion that would minimize future
reductions in Social Security and Medicare. To that end, such groups
should support educational improvement, decrease in government regu-
lation, and tax policies likely to spur economic growth.

The Gradual Diversification of the American Population
and Workforce

White non-Hispanics have been declining as a share of the nation's
total population for many years. In the 1980s alone, their share of the
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total population fell from 80 percent to 76 percent. That trend will accel-
erate in the twenty-first century; by 2020, according to Census Bureau pro-
jections, white non-Hispanics will comprise only 64.3 percent of the
total population.10

The proportion of blacks in the American population has been rising
gradually, and it will continue to do so in the future. By 2020, African-
Americans are predicted to comprise about 12.9 percent of our total pop-
ulation, up from 11.5 percent in 1980.

In percentage terms, Asians are the most rapidly growing minority
group in America.11 Asians comprised only 1.6 percent of the American
population in the 1980s, but the Census Bureau projects that the figure
will rise to 6.5 percent by 2020.

In terms of absolute numbers, though, the most rapidly growing
group is Hispanics. Hispanics comprised only 9 percent of the American
population in 1990; but the Census Bureau projects that they will be
responsible for more than 37 percent of our total population increase
between 1990 and 2020. In 1990 there were more than eight white non-
Hispanics for each Hispanic; but in the 1990-2020 period, considerably
more Hispanics (28.7 million) will be added to the American population
than white non-Hispanics (19.7 million).

Still, despite that rapid increase, a relatively small proportion of the
overall U.S. population will be Hispanic in 2020-16 percent, versus
1990s 9 percent. As with demographic growth generally, however, the
growth of the Hispanic population in the twenty-first century will vary
greatly by region. By 2010, Hispanics (mainly of Mexican origin) will
constitute nearly 26 percent of the population of the Western states.

The Hispanic population's growth will be extraordinarily impres-
sive in California. By 2020, the Census Bureau projects, 42 percent of
California's population will be of Hispanic origin. Asians will comprise
another 18 percent, and white non-Hispanics will constitute only one-
third of California's 2020 population.

To summarize, national averages suggest that America's ethnic
and racial diversification is proceeding slowly if steadily. In 2020, white
non-Hispanics will still comprise nearly two-thirds of the total popula-
tion. But the national averages mask great regional differences. In par-
ticular, the Westthe nation's most rapidly growing regionis rapidly
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becoming more diverse, as the Hispanic and Asian populations grow
rapidly. In this respect California sets the pace for the region; it serves as
a harbinger of how other Western states will change later in the twenty-
first century.

It is obvious that immigration, recent and future, is the major force
driving the process of Western ethnic diversification described here. We
will become more or less diverse ethnically, depending on whether
immigration policy is liberalized or made more restrictive. Note, though,
that Census Bureau projections have traditionally understated net immi-
gration. If current projections turn out to repeat that error, the Western
states' populations will become still more diverse ethnically.

FIGURE 3-8

THE ETHNIC CONIPOSITION OF THE AMERICAN

WORKFORCE IS GRADUALLY CHANGING

COMPOSITION OFTHE ANIERICAN WORKFORCE.

By ETHNIC GROUP, PERCENT, 1995-2020 (PROJECTED)
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Figure 3-8 shows that the ethnic composition of the nation's labor
forcelike that of its populationis changing only gradually overall.

White non-Hispanics, who comprised 76 percent of the total labor force

in 1995, will still account for 68 percent of it in 2020. The percentage of
Hispanics will increase substantially, rising from 9 to 14 percent. The
proportion of Asians will double, increasing from 3 percent to 6 percent.

Blacks will continue to make up approximately 11 percent of the
workforce. As a result, the proportion of blacks in the "minority" work-

force will shrink, falling from nearly one-half to barely one-third.
Although the ethnic mix of the national workforce as an aggregate

is changing only slowly, the rate of change varies greatly from region to

region. In the Northeast and Midwest, for example, workforce ethnicity

is changing so slowly as to be barely noticeable. But in certain parts of

the West and South, the changes are rapid and dramatic. The most dra-

matic case, California, is depicted in Figure 3-9.
Figure 3-9 shows the percentage of white non-Hispanics in each age

cohort by year, from birth to age 85+. Thus in 1995, 57 percent of

California males aged 40 were white non-Hispanics. But by 2010, that
share will have dropped to 40 percent. The most precipitous decline in

the white non-Hispanic share comes in the cohort of those aged 40-55.

As these figures indicate, regional differences in the workforce's ethnic

composition are already substantial and are becoming even more so.
The gender composition of the workforce is also gradually changing,

but at a more uniform rate across the entire nation. In 1994 women com-
prised 46 percent of the nation's labor force. By 2020 the female share

will have increased gradually to about 50 per cent.

Workforce 2000 and the Diversification of the Workforce

Our emphasis on the gradual pace of workforce diversification may
seem to contradict the widely reported finding of Workforce 2000 that the

proportion of women and minorities in the workforce would rise dramat-

ically. In fact, there is no contradiction: those who thought that Workforce

2000 predicted rapid diversification simply misunderstood its message.
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With respect to the ethnic composition of the labor force, some
ambiguous wording in Workforce 2000 led to misinterpretation of
the data. For example. the statement that "non-whites will make up 29

percent of the new entrants into the labor force between now and
the year 2000"12 was taken to mean that roughly three out of every ten

new workers would be minorities. But Workforce 2000 was actually
referring to net new entrants into the workforce rather the total new

entrants.
Table 3-3 should clarify the distinction made above. As rows 7 and

4 indicate, minority workers entering the workforce between 1994 and
2005 will comprise a higher percentage of the net new entrants (51 per-
cent) than of the total new entrants (34 percent), because most white

non-Hispanics who will be entering the workforce will simply be replac-

ing the many white workers who will leave it. (See row 2.)
Although minorities will comprise slightly more than half the net

new entrants into the workforce by 2005 (row 7), whites will still exceed
minorities among total entrants by two-to-one (row 4), leading to only a
modest decline in the white share of the workforce. (Rows 1 and 5 indi-

cate a decline from 77 percent to 74 percent for white non-Hispanics.)
The changing gender diversity of the American workforce also

emerges in clearer light from Table 3-3. Women comprised 46 percent of

the workforce in 1994 (row 1). Only 41 percent of workers leaving the
workforce by 2005 will be women (row 2). But 47 percent of workers who

were in the workforce in 1994 and will still be there in 2005 will be
women (row 3). Meanwhile, half of all entrants into the workforce until
2005 will be women (row 4). All of this means that 62 percent of the net

new entrants into the workforce will be women (row 7).
This arithmetic can be confusing and lead to serious misunder-

standing. Workforce 2000's emphasis on net new entrants to the labor

force rather than total entrants was often misinterpreted to mean that

diversity training would be needed to accommodate the influxwhose
size in any case was exaggeratedof women and minorities into the

workforce. In fact, Workforce 2000 emphasized more strongly that all

new workforce entrantsincluding women and minoritieswould need
to be better skilled. We emphatically endorse and repeat this recom-

mendation.
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Workforce Skills and Education: Implications of

Diversification

As we saw in Chapter 2. the need for skills among new workforce

entrantswhether minority or white. male or femalebecomes increas-

ingly critical. We also took note of the fact that workers with increased

amounts of education are rewarded. on average, with higher real

incomes. 13 All workers. and particularly new ones whose working life-

times will extend toward the mid-twenty-first century. will need to im-

prove their education and skill levels.

Coupled with the gradual trend toward workforce diversification.
these considerations should lead us to rethink our current immigration and

education policies. Current law may permit the immigration of too many

uneducated workers who will lack the skills to prosper in tomorrow's

economy. And today's educational policies continue to generate signif-

icant educational disparities between white and minority students. On

the hopeful side. there are signs that minority educational levels are ris-

ing. so that tomorrow's minority workers are more likely to be skilled. Still.

it remains true that most minority workers will be significantly less well

educated than most of their white counterparts in the year 2020.

With respect to immigration, on the one hand we saw in Chapter 1

that many highly educated immigrant workers play a vital role in our
advanced-technology industries. Without their contribution. America's
future economic dynamism might be put at serious risk.

But if some immigrants are extremely well educated, others are
poorly educated. Thus 41 percent of the immigrants aged 25 or above
who arrived here between 1980 and 1990 lacked a high school diploma:

by contrast. only 23 percent of native-born Americans in that age group

are not high school graduates.14 Furthermore. less-educated Americans

horn here tend to be older. which means that they will not be participat-

mill! in the workforce decades from now. Less-educated immigrants. on the

other hand, tend to be younger: therefore, in years to come recent immi-

grants are likely to make up an increasing proportion of workers lacking

basic educational skills.
In the future. therefore. we will need to raise the skill levels of immi-

grant workersby providing training to those already on our shores,

130



The Workforce to the Year 2020 115

and perhaps by altering our immigration policies (to make education and
skill levels more important criteria in deciding whom to admit).

The American educational system must also be improved if it is to
produce more of the highly skilled workers who will be needed in
tomorrow's economy. Without question, improvement is needed across
the boardfor the white majority and for ethnic minorities. No segment
of the U.S. student population performs nearly so well as the best foreign
students. Not only do U.S. students score below the world average in
mathematics, but the top 10 percent of America's math students score
only as well as the average student in Singapore, the global leader in
math education. Our students are consistently outperformed in interna-
tional math and science achievement tests by students in countries such
as Singapore, South Korea, Japan, and Hong Kong.I5 In that respect, our
educational system is failing to prepare a large percentage of the future
workforce for the economic realities ahead.

But even though all American students need to learn more, it is
minority students in particular whose futures are at greatest risk because
they are inadequately educated. Thus educational improvement is par-
ticularly pressing for them. The disparities between white students and
others may be decreasing, but only marginally, and tomorrow's minor-
ity workers can improve their position only if today's minority students
are better educated.

During the past twenty years, white and Hispanic high school grad-
uation rates have shown little movement, while black rates have increased
by approximately 10 percentage points. The graduation rate for all whites
remains nearly 10 percent above the rate for blacks and 20 percent above
the Hispanic rate. If present trends continue, it will be more than sixty
years before Hispanics reach white high school graduation rates.I6

Scholastic Assessment Test (SAT) scores show a similar pattern. In
1990 Asians began to score higher than whites. Whites are also losing their
edge to other minorities. In the past twenty years, blacks have increased
their average SAT scores by 58 points, Mexican-Americans by 21
points, and Native Americans by 42 points. By contrast, white SAT
scores crept up by only 2 points. Even so, present trends will have to.
continue for decades before minority students attain SAT equivalence
with whites. 17
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Furthermore, the disparity between whites and minorities in college
attendance is actually increasing. Twenty years ago, the white attendance
rate was 3.9 percentage points higher than the rate for blacks and 1.8
percentage points lower than the rate for Hispanics. But by 1994 the
white rate was 7.2 percentage points higher than the black rate and 9.5
percentage points above the Hispanic rate.

Other educational statistics also point to worrisome disparities. For
example, whites and Asians are far more likely than blacks and
Hispanics to complete a four-year undergraduate program in the allotted
time. Only 43 percent of blacks and 49 percent of Hispanics complete their
degrees on schedule, whereas 58 percent of whites and 66 percent of
Asians do so.'8

As we saw in Chapter 2, the workforce implication of a college
degree is not the same in all disciplines. Here, at least at earlier stages of
education, the trend is more favorable to minorities. Of the six broad
undergraduate backgrounds (engineering, health, business, social
sciences, education, and biology/life sciences), the first three yield the
highest initial incomes. Education is by far the least remunerative con-
centration. Figure 3-10 shows that white students are more likely to be
education majors than students in most minority groups. Furthermore,
blacks and Hispanics are the most likely to be business majors, while
fewer Asian and white students choose business concentrations.
Meanwhile, Asian students are far more likely to be engineering majors
than students in any other group.

On the graduate level, however, minorities tend to choose disciplines
with less payoff in the workplace. Blacks and Hispanics who earn mas-
ter's degrees are more likely to receive them in education, a low-paying
discipline. Asians, by contrast, receive the highest share of master's
degrees in business. Some 44 percent of all Asians' master's degrees are
in business; the comparable figures for degrees received by whites, blacks
and Hispanics, and Native Americans are 32 percent, 28 percent, and 25
percent, respectively. Asian students are also far more likely to earn mas-
ter's degrees in engineering: 25 percent of all Asians' master's degrees
are in that discipline, compared.with 7 percent of the degrees earned by
whites, 4 percent of those earned by blacks, 8 percent of those earned by
Hispanics, and 6 percent of those earned by Native Americans.
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FIGURE 3-10
STUDENTS FROM DIFFERENT ETHNIC GROUPS TEND TO

CONCENTRATE IN SOMEWHAT DIFFERENT FIELDS

PERCENT OF UNDERGRADUATES MAJORING IN VARIOUS

FIELDS, BY RACE AND HISPANIC ORIGIN, 1993
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The data on doctoral degrees are also unfavorable to blacks and
Hispanics. Blacks and Hispanics are most likely to receive doctorates in
education, whereas Asians are most likely to obtain doctorates in engi-
neering and the physical and life sciences.

Overall, the educational data offer cause for optimism about the
future of Asians in our workforce. The trends for black and Hispanic
students, on the other hand, are mixed.

All minority groups will make educational gains between now and
2020, both absolutely and relative to whites. Asians are already sur-
passing whites in educational attainment as well as in median earnings.
But unless American education is fundamentally improved, blacks and
Hispanicstwo groups that are particularly poorly served by today's
systemare unlikely to achieve educational parity with whites at any
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time in the next few decades. A renewed effort to improve education is
clearly called for.

Summary

The aging of the large cohort of baby boomers means that Social
Security and Medicare benefits are almost certain to be reduced sub-
stantially by the time the boomers begin to turn 65.
Slow population growth and the retirements of baby boomers ensure
that the workforce will grow only slowly in years to come. Two fac-
tors will determine its growth rate: the extent of immigration and
the labor-force participation of men and women (particularly older
ones).

As they age, some boomers will want to keep working, and some
particularly those involved in tedious and physically demanding
workwill want to retire. But many if not most white-collar baby
boomers will discover that their private savings and Social Security
benefits fall short of replacing their former earnings. Thus they will
want or perhaps need to keep working. Furthermore, many employ-
ers will need them to do so, because the labor force will have grown
very slowly in the preceding decades. Public policies should change
to encourage older people to stay in the workforce longer if they so
choose, and corporations may need to offer new inducements to
retain productive older workers.
The nation's population and workforce will continue to become
more ethnically diverse, but only gradually. White non-Hispanics
will still account for 68 percent of the workforce in 2020. In Western
states, though, and particularly in California, diversification will be
more significant, as the Hispanic and Asian shares of the population
and workforce rise rapidly.
The gender diversification of the workplace will also proceed.
Women will comprise half of the 2020 workforce.
In the 1990s, immigration accounted for fully half of the increase
in the labor force; if immigration policy remains unchanged, immi-
grants will constitute an increasing share of workers in the early

134



The Workforce to the Year 2020 119

twenty-first century. Thus the job qualifications of immigrants will
have an increasingly important impact on the skill and education
levels of the workforce. Unless they acquire more schooling in the
U.S. than they did in their native countries, recent immigrants will
account for a rapidly rising share of the otherwise dwindling num-
ber of Americans who lack a high school education.
Because economic growth will depend on increased worker pro-
ductivity, the educational attainments of today's students raise an
important concern for tomorrow's workforce. Educational levels
need to be raised for all, and the continuing disparities between
white and minority students are particularly worrisome. Overall,
minority students are making greater educational gains than whites,
but because their gains are only slightly greater, the gap in educational
levels between white and minority students will remain substantial.
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CHAPTER FOUR

RISING TO THE CHALLENGES OF
WORKFORCE 2020

This volume is not for sale at supermarket checkout counters, and we
have made no effort to present tabloid-style predictions of an inevitable
future. Our goal, stated at the outset, was to provide a road mapto
describe the routes to the future that are open to American workers and
the likely conditions they will encounter along the way. Here is what we
have shown:

The labor market of 2020 will demand highly educated workers who
can create and apply sophisticated new technologies. Such workers
will be rewarded handsomely. The labor market's demand for low-
skilled workers will also remain significant but will vary from region
to region. The supply of such labor is vast, however, because it is
now available almost anywhere on the globe. Low-skill jobs that can
be done by workers anywhere in the world will continue to disappear
in the U.S. or be available only at depressed wages.
Incessant waves of new technology and intense global competition
and exchange will combine to create unprecedented volatility in the
world of work. Firms and entire industries will rise and fall with sur-
prising rapidity. Individuals will be buffeted by the waves, but many
will learn to ride them to new heights.
Dangerous, unpleasant, and monotonous workplaces will become
much fewer in number,.as the powerful trends favoring inventiveness
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strengthen in America. Thanks to the computer and telecommunica-
tions revolutions, more and more people will choose to work at
home, even if those homes are located to take advantage of scenery
rather than nearby freeway on-ramps.
The American labor force will become somewhat more brown and
black in the next twenty years, but its most pervasive new tint will be
gray. America's baby boomers share the hopeful prospect of living
decades past the traditional retirement age. Many of them will want
to keep working and will have much to offer.

Although we can speculate about how these roads and road conditions
will intersect and influence one another in the future, we cannot offer
firm predictions. The true nature of Workforce 2020 will depend on how
many workers travel to 2020 via twenty-first century superhighways
and how many workers hit nineteenth- or twentieth-century dead ends.
Individual savvy, corporate decisions, and the policies of federal, state,
and local governments, in turn, will determine the choices that are open
to individual workers as they contemplate the roads ahead. We all must
understand that the time to shape Workforce 2020 is now. Before con-
sidering the policy challenges and before hearing our warnings and rec-
ommendations, consider the stakes. Consider two possible dispatches
that might describe America in the year 2020.

2020: One America, Three Worlds

Today, in 2020, America consists of three worlds that function accord-
ing to independent dynamics. In the first world, a relatively small elite of
highly skilled workersdesigners and manipulators of the most advanced
ideas and technologycommands the highest earnings on the planet and
enjoys lifestyles free of material self-denial. Whether they work in hyper-
automated factories, in communal office settings, or in their dream homes,
these workers are masters of their destinies, remaining in demand for their
ingenuity and flexibility even when new waves of technology development
engulf the planet or the economy turns downward in a particular industry
or region. They are joined at similar levels of prosperity by the owners of
businesses that fulfill the elite's unending demands for consumer goods,
entertainment, and specialized services, often at the local level.

0
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A second world coexists uneasily with the first. It is the world of low-
skilled workers. At the upper end of a rather narrow spectrum, low-
skilled workers whose jobs respond to local demand for services can
earn a respectable living in some locales, though their prospects for
advancement are limited. Many other low-skilled workers, however
particularly in manufacturingare subject more than at any other time
in history to the vagaries of economic cycles and to variations in wage
levels on the other side of the planet. Families in this world are strained
and often broken by lives on the economic precipice, further darkening
the prospects of their children.

America's third world is made up of the permanently idle from the
two other worlds. Some of its members emerged from the first world as
they aged and pass their time sheltering or disposing of vast lifetime
savings. Healthy and energetic but discouraged by tax policies and
corporate indifference, they deny their still-considerable talents to the
American economy. Other retirees, who depend heavily on Social
Security, feel slighted by the decline in their benefits and are stymied by
tax penalties incurred when they try to work for additional pay. Still
other denizens of this world have more in common with those residing in
the second world. Unskilled and often asocial, they no longer try to
work, if they ever did, relying instead on an ever-dwindling pool of pub-
lic assistance or on private charity. They look with equal disdain on the
rich and on immigrants and other potential new competitors for their
unearned subsistence incomes. Together with the second world's inhab-
itants, they constitute a social time bomb never far from detonation.

America's three worlds trade resources fitfully and suspiciously in
labor-force and entitlement bargains meant to insulate more than inte-
grate. Generational, jurisdictional, and ethnic conflicts plow deep fur-
rows in American society and scar the nation's overall economic health.
America's wealth is smaller and more concentrated than some say it
might have been.

2020: The American Dream Never Worked This Well

Today, many see the American labor force positioned on a progres-
sively more gilded ladder. At the bottom end, t flows of new immigrants
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arrive in America to find a plentiful supply of low-skilled, low-wage work.
Their numbers are kept in check by immigration restrictions and, more
importantly, by the economic success of countries that once sent migrants
and refugees to the U.S. Education firms the grip and extends the reach of
immigrants and those ahead of them on the ladder. America's public
schools are the envy of the world for their flexibility, accountability, and suc-

cess in teaching, and large and small firms regard worker training as the
key to employee satisfaction, productivity, and growth. Public assistance
and private charity are generous but are geared as much to promoting
work skills as to relieving poverty, which, perhaps not coincidentally, is
uncommon.

The climb up America's workforce ladder is swift and rewarding.
Two-earner families that work hard, stress education, and do not shun
technology can enter America's large and fluid middle class within less
than a generation and find unprecedented opportunities. The ranks of
the middle class swell upward, not downward. An elite of the fabulously
wealthy sits at the tapering upper rungs of the ladder; it consists of the
extraordinarily talented or the incredibly hard-working. Their success
breeds little envy, however, because the millions just below them never
experience want. America's golden agers are encouraged to remain
active workers and to share their experience. Their working hours and
work locations seem infinitely flexible.

As a nation, America has never .been stronger. Even the poorest
Americans experience upward mobility within a generation. Correlations
between race and economic success are disappearing. Social cohesion
is strong, as all groups on the workforce ladder achieve ever-increasing
prosperity together

By design, the foregoing dispatches are caricatures. The first assumes
a continuation of status-quo policies in the public sector and corporate
world, while the second assumes genuine reform. Real outcomes can and
almost certainly will be somewhere between the bleak and the utopian. Still,
the dispatches describe genuine opportunities and risks. They highlight the
qualities that will differentiate a robust and hopeful Workforce 2020 from
a troubled one: a willingness to understand and embrace rather than to
ward off the forces of change; the courage to expand the pool of workers
in America through targeted immigration rather than merely to seal off our
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borders; support for work rather than idleness; and serious efforts to pro-
mote labor-force mobility rather than stagnation. Each of these qualities
will be explored in more detail, after we briefly explain what is wrong
with the most dangerous and counterproductive policies being peddled
with the ostensible goal of assisting the American workforce.

What Not To Do

In our view, many familiar policy recommendations would move the
country in exactly the wrong direction. Here, then, is a list of what not
to do.

Don't Protect Sweatshops

Pat Buchanan, Ross Perot, and many others attempt to win political
support by recommending tough import quotas or tariffs, particularly to
protect low-wage industries (such as apparel- and broom-making), and
particularly aimed at low-wage countries. Without protection, the sales
pitch goes, industries will pack up and relocate to low-wage countries.

Putting aside, for the moment, the question of whether it is desir-
able for the U.S. to preserve low-skill jobs in low-wage industries, the
underlying protectionist argument is empirically false. Industries have
not left the U.S., Europe, and Japan in large numbers for Bangladesh,
Somalia, Haiti, and Chad. In 1995, 72 percent of the stock of direct U.S.
investment abroad was in industrialized countries, especially Britain,
Canada, Germany, and Japan. Most of these countries, in turn, invest in
the United States, not in developing nations. Less than a tenth of the
manufactured imports of the major industrial countries derive from
developing countries; the share of services imported from these coun-
tries is smaller still. Just 3.1 percent of the manufactured goods pur-
chased in major industrial countries are made in developing nations.

Why is this so? Countries with very low wages have very poor pro-
ductivity; hence the labor costs of the goods they produce can be quite
high. Even in India and the Philippines, for example, unit labor costs are
higher than in the U.S. But when productivity increasesas in South
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Korea, for examplewage increases are rapid. Communication and
transportation infrastructures in some countries remain poorly devel-
oped; and educational institutions in these countries currently show lit-
tle promise of training workers to operate more sophisticated equipment
in the future.

Ultimately, as we have argued, some low-wage manufacturing jobs
will migrate abroad; many will also pay lower wages, closer to what is
offered for comparable work in developing lands. However, the ques-
tion for U.S. policymakers is whether SOS"Save Our Sweatshops"
is an appropriate motto for the twenty-first century. Do the benefits of
protecting low-wage jobs outweigh the costs of restricting free trade?
We are certain that they do not. Artificially encouraging workers to
remain in low-wage industries hinders labor mobility, shoring up yes-
terday's industrial losers at the expense of tomorrow's winners.

Statistical research has established that reducing trade barriers has a
surprisingly powerful effect in increasing economic progress. I Open
competition makes domestic producers efficient and raises real household
incomes by lowering consumer prices. It also keeps businesses interna-
tionally competitive by decreasing their costs: protected steel makes cars
and appliances more expensive; protected sugar and milk make for
more-costly candy. In addition, free trade boosts productivity by rapidly
disseminating information about what to produce and how best to pro-
duce and distribute it.

Finally, neither theory nor experience gives us any reason to expect
that protecting low-wage firms from import competition will cause the
resulting monopoly "rents" to trickle down to workers in the form of
more or better-paying jobs. Instead, the benefits from protectionism are
more likely to be used to purchase labor-saving machineryor politi-
cal influence via campaign contributions and payments to lobbyists.
Industries that pay better, on the other hand, may bestow monopoly rents
on their skilled workers; but the resulting payments tend to increase pro-.
duction costs and thereby make the protected firms less competitive than
overseas competitors. In short, tariffs and import quotas increase the cost
of production and the cost of living. Protected industries do not make
the productivity improvements competition fosters. In the end, protec-
tionism only impoverishes all of us.

1.41:
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Don't Demonize Technology

From 1811 to 1814, the English workers known as Luddites vio-
lently attacked machines and their owners, believing that machines
destroyed jobs. Millions of machines and jobs later, books with titles
like The End of Work or The Jobless Economy remain populareven
though similar books have proven hilariously wrong for two centuries.
From 1900 to 1995, the U.S. population increased from 76 to 263 mil-
lion, but employment increased much more significantlyfrom 20 to
125 million. We did not increase employment by destroying machines.
Instead, we let machines do the worst jobs and kept the best ones for
ourselves. The automobile destroyed jobs for blacksmiths and buggy-
whip makers; the cotton gin destroyed jobs for cotton pickers; the auto-
matic elevator destroyed jobs for elevator operators; and paper-towel
dispensers destroyed jobs for washroom attendants. There is a name for
this phenomenonprogress.

Physical capital and human capital often are complements, not sub-
stitutes. A software expert is useless without a computer, and vice versa.
Whenever market economies (unlike socialist economies) have made
large investments in physical capital, those investments have raised both
the quantity and quality of job opportunities. But many such investments
will be transferred to other countries if the U.S. labor force resists the tech-
nological challenge.

Don't Make it Too Expensive to Hire or to Fire

To read the coverage of corporate America in our mainstream press
is often to believe that "downsizing" campaigns have consigned millions
of loyal workers to near-poverty. Rare follow-up stories usually point
out that most downsized workers find new jobs at or above their previ-
ous levels of pay, particularly if they are willing to learn a new skill or
technology as part of the bargain. Nevertheless, the notion that firms
must somehow be compelled to retain workers has a widespread fol-
lowing. It is, however, a cure that is worse than the disease, as western
Europe demonstrates in a sad and ongoing case study.

Many European countries have high minimum wages, generous
mandated benefits and leave policies, and strict regulations that make it
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difficult to dismiss any worker. The effects have been predictable.
Employment has not grown and has often shrunk. France, Germany,
Italy, and Spain did not create a single net new private-sector job in the
entire 1980s, an ignominious feat in a decade of worldwide economic
growth.2 Unemployment in many European countries remains stuck in
double digits long after recessions end and it would be much higher still
if labor-force participation rates had not fallen sharply. Full-time
employment must be accompanied by various mandated benefits; there-
fore, more work is contracted out or shifts to part-time workers (partly
to avoid steeply graduated taxes). Because firms employing more than a
certain number of workers are subject to costly mandates and regula-
tions, firms tend to stay just small enough to avoid them. As a result,
growth is discouraged.

Because it is difficult and expensive to lay off workers in most
European countries, hiring is both rare and extremely selective. The
obvious way to avoid being stuck with too many workers during a slump
is to hire as few as possible in good times, even if it means (as it does)
using too many machines inefficiently. And because employers are not
allowed to find good workers by trial and error, credentials and job
records carry exaggerated weight. Young people, who cannot have
enough job experience to demonstrate reliability, have great difficulty
landing jobsdespite the fact that European minimum wages are lower
for the young. Youth unemployment rates in several western European
countries are above 20 percent.

Better Ways Forward

There are much better ways to build a prosperous and dynamic
Workforce 2020 than through the construction of walls to protect indus-
tries, firms, old technologies, or individual jobs.. Our general recom-
mendations can be grouped under four headings.

Understand the Challenges

First, we must be well informed about the challenges that lie ahead;
to the extent possible, we must also embrace change. This recommendation
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is neither so self-evident nor so easily accomplished as one might sup-
pose. This report represents Hudson Institute's best effort to describe the
general trends underlying the evolution of the American labor force. We
believe that it is an essential starting point, but we do not imagine that it
can take the place of detailed labor-force and economic-development
analyses for specific regions and cities, industries or firms, and even
individuals. Surprisingly little such analysis actually takes place, par-
ticularly in communities that seem insulated (temporarily) from eco-
nomic downturns and in firms whose human-resource departments are
stretched thin dealing with day-to-day demands.

In a detailed case study of a mid-size city in the Midwest, the authors
of this report found ample evidence of the larger twenty-first century
trends we have described here. (The leaders of the city in our case study
asked that the city remain anonymous.) More importantly from the city's
standpoint, however, we also identified several exacerbating or mitigating
conditions specific to the city and region that warranted immediate atten-
tion. For example, a large majority of the workers at one manufacturing
plant of the community's largest employer are eligible for retirement
within the next ten years (thanks to an old and generous retirement for-
mula). And recent employer-recruitment drives have seemed to attract
more low-wage jobs to the city than might be optimal for its future eco-
nomic growth. Hudson researchers tracked job and wage histories over time
and helped the community develop plans for attracting and retaining
high-level jobs. Armed with such information about their locales and
firms, community leaders and corporate officials can formulate appro-
priate responses to the changes we describe in this book.

Expand the Pool of Workers

In marked contrast to the 1970s, when millions of baby boomers
entered the job market each year, employers, employees, and govern-
ments at all levels today must begin to adapt to a situation in which
workers in general, and particularly young or highly skilled and motivated
workers, are likely to be in short supply. Good workers willing to com-
mute to traditional nine-to-five jobs will be even harder to keep, because
there will be so many flextime and home-office option. This is all new,
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and it requires a very different approach to labor-force issues. Good
workers are going to be valuable. They need to be courted, not discour-
aged. Perceptive state and local governments will bend over backwards
to make workers feel that they are getting value for their tax dollars, and
that it is worthwhile to work. Smart employers will be eager to attract and
retain the best employees.

The political anxiety that there would not be enough jobs was under-
standable in the 1970s, as the baby boomers poured into the labor mar-
ket. But the future will be quite different. During the 1992-96 recovery,
the labor force grew by only about 1 percent per year.3 As a result, the
unemployment rate already is quite low in 1997. Without a big pool of
unemployed workers to draw upon, employment cannot possibly keep
growing by even the below-normal rate of 1.1 percent for long, if the
number of job seekers is growing by only 1 percent per year.

Once the economy approaches the practical limits of full employ-
ment, there can be additional jobs only if more people are willing and able
to work. If employment growth slows down to little more than 1 percent
a year, to match the supply of new workers, the economy cannot grow
much faster than 2 percent per year, unless productivity growth exceeds
1 percent per year. Yet the annual increase in output per hour among
non-farm businesses averaged only 0.5 percent between 1993 and 1996.4
In short, it appears that even if future economic growth is as low as 2.2
percent per year, employers often will have a hard time finding enough
willing and able workers.

Meanwhile, even as conventional businesses still need workers will-
ing to come to offices, stores, and factories for a specific number of
hours, the share of self-employed or home-based workers in the overall
labor force is increasing dramatically. The self-employed account for
between 8.4 percent and 13 percent of the workforce, depending on
whether we use estimates from the BLS or the Small Business
Administration. From 1970 to 1995, the number of unincorporated, self-
employed people rose from approximately seven million to 10.5 mil-
liona 50-percent increase. Adding those who work part-time out of
their homes, the number may approach 50 million.5 The revolution in
information technology guarantees that this trend will accelerate greatly
in the future.
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One school of thought contends that tight labor markets are not a
problem, because they supposedly compel employers to give generous pay
increases and make big investments to increase worker productivity.
Unfortunately, limited supplies of qualified workers cannot so easily be
increased by shifting income from business owners to employees. If
increases in employers' compensation costs repeatedly exceed the in-
creases in workers' productivity, as those untroubled by tight labor mar-
kets in effect recommend, then the cost of labor per unit of output will
rise. If prices could be increased enough to cover those higher. unit labor
costs, the resulting inflation would ensure that the pay increases were
illusory, not real. And if prices did not rise to cover the higher labor costs
(perhaps because of foreign competition), then profit margins would be
squeezed, investment curtailed, and workers laid off. Increasing infla-
tion and lowering profit margins are unlikely to encourage more pro-
ductivity-enhancing business investment.

The better hope for dealing with America's growing labor shortage is
selective immigration. In "The Myth of the Coming Labor Shortage,"
Lawrence Mishel and Ruy A. Teixeira argue that immigration can and
will be increased by a huge amount every year, to raise labor-force
growth by 15-40 percent (e.g., from 1 percent to 1.15-1.4 percent).6 But
even if we were to admit substantially more immigrants, annual increases
in the supply of relatively skilled workers would remain low unless the pri-
orities of immigration policy were revised dramatically. By 1988, the for-
eign-born already accounted for more than one fifth of all U.S. residents
without a high school degree. That fraction is rising rapidly.? Unless
immigration criteria are changed to emphasize schooling and skills rather
than family reunification and the need to provide a haven for refugees, a
huge increase in the already large numbers of unskilled and unschooled
immigrants might provide the economy with more workers but not more
qualified workers. Criteria for admitting immigrants should therefore be
altered to ensure that more new entrants have sufficient human or finan-
cial capital to become productive workers or entrepreneurs.

Increase Workforce Participation
Other than increasing the available pool of skilled workers through

immigration, the most obvious route to alleviating an impending labor
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shortage is to increase labor-force participation among the existing adult
populationthe percentage of working-age people who are either work-
ing or looking for work. If government and corporate policymakers
make work attractive, participation rates can increase in the U.S., par-
ticularly if older workers are kept on.

In earlier chapters we have argued that the past trend toward pre-
mature retirement is likely to be reversed in the near future, as a more edu-
cated group reaches the ages of 50 to 64. Well-educated workers
typically delay retirement, presumably because their work is more
enjoyable than menial labor, pays a higher salary, or both. Between now
and the year 2010, the feared "graying of America" does not necessar-
ily mean that huge numbers of retirees will be dependent on young tax-
payers. Instead, it can mean that a larger share of the workforce will
consist of experienced and dependable workers. (Some of these older
workers may be unfamiliar with information technology, but that tech-
nology is also becoming more user-friendly.) The percentage of
Americans over age 65 is expected to rise from 12.5 percent in 1992 to
16.5 percent in 2020and far more sharply thereafter as the baby
boomers continue to age. What we may see, however, is an older work-
force rather than many more retired peopleif policies do not discour-
age older people from working, as Social Security currently does. Older
workers lose half their benefits now if they earn more than a trivial sum,
and they pay income tax on 50-85 percent of any remaining benefits.
The payroll tax also penalizes working spouses, who receive few or no
additional benefits in return for the additional taxes they pay.

In the future, for firms as well as governments, encouraging work-
force participation also will mean accommodating unconventional
working arrangements. The companionship and learning that come
from working with others, face to face, bring undeniable benefits. On bal-
ance, though, millions of people (particularly the elderly and women
with children) are going to find it increasingly easy and attractive to do
most or all of their work at home. Far-sighted localities will encourage
this trend, by not imposing onerous zoning restrictions or taxes on
home-based enterprises that do not make residential areas less attractive
in any way.
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For their part, employers will need to be creative in recruiting and
retaining workers. The most skilled, innovative, and industrious workers
will have the most options: they can start their own firms or consult.
To attract and retain such talented workers for their firms, employers
will need to accommodate their desires. Older workers are likely to want
to be able to work at home a few days each month. Women with young
children will be attracted by "family friendly" policies such as flexible
scheduling, job sharing, and on-site or subsidized day care. Companies
that provide such flexibility or family-friendly benefits will, in many
cases, be able to attract and retain qualified workers without paying as
much in salary and traditional benefits as other companies that do not
cater to such specific needs. Jobs of the future will lend themselves to these
arrangements to a greater extent than in the past.

Promote Upward Mobility Through Job Training and Education

Upward mobility through the labor force depends on education and
skill levels. American education must therefore be upgraded at every
level if America is to produce enough workers to make use of the avail-
able opportunities.

At the federal level, there are approximately 150 education and
training programs which cost around $25 billion a year. Federal job-
training programs are notoriously ineffective, howeveror at least
extremely expensive, when their meager results are considered. They are
highly regulated by the federal government and were created for a different
era and economy. Training people for the workforce and matching
potential workers and potential employees is an inherently decentral-
ized, local enterprise. Individuals who are armed with timely information
about employment opportunities figure out for themselves which skills
are most likely to advance their careers. The problem today is that most
people do not have access to good information about labor markets or qual-
ity education programs that suit their interests and abilities. Labor mar-
ket information programs operated by state governments funded through
employer taxes are not designed to provide this type of consumer in-
formation. In most communities, no one entity is responsible for or

148



134 Workforce 2020

assumes the role of providing labor market or career development infor-
mation to adults preparing for or already in the workforce (not to men-
tion the inadequacy of high school and college career counseling for
young people making career decisions).

States and cities have already begun experimenting with promising
new techniques of putting people to work, in which they learn by doing.
Some of the most effective programs have involved subcontracting the task
to private placement firms such as America Works and Manpower, Inc.8
For the federal government to devolve this responsibility without freeing
up revenues, however, would be unreasonable. Most of the 150 federal
training programs should be eliminated, and federal taxes should be
reduced accordingly, particularly where they have drawn from tradi-
tional sources of state revenue (such as excise taxes).

On the private side, a 1995 study by Training, Inc. magazine found
that 43 percent of firms surveyed offered remedial education, defined in
its broadest sense, including training in a host of academic skills.9 The
magazine found that 22 percent of employers offered training in basic
skills such as reading, writing, arithmetic, and English. That is an
astounding figure because 67 percent of those receiving remedial education
are high school graduates. On-the-job training, whether formal or not, is
extremely important. But why should companies be expected to remedy
the deficiencies of our schools?

Primary Education Comes First

Early education is the most cost-effective way to decrease the num-
ber of unskilled adults in the future. Adult education often involves a
prohibitively high "opportunity cost" for low-income workers, because
time spent in school could be spent earning an income. Adult education
also tends to be stigmatized: a "generalized equivalency diploma"
(GED) is not thought to be as good as an ordinary high school diploma.
If America could increase the number of traditional high school gradu-
ates with appropriate reading, writing, mathematics, reasoning, and
computer skills, it could go a long way toward filling available jobs and
laying a suitable foundation on which workers could upgrade their skills
once in the workforce.
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Despite the importance of primary and secondary education, how-
ever, and despite more than a decade of education reform since the pub-
lication of A Nation at Risk in 1983 and Workforce 2000 in 1987,

American schools have not made widespread improvements in prepar-
ing entry-level workers. In recent surveys, only 28 percent of fourth
graders were proficient or better at what is commonly regarded as a
fourth-grade reading level, and only 21 percent of eighth graders were
proficient or better at eighth-grade math. Particularly troubling is that
despite some gains in the past ten years, there is still a wide gap between
whites and nonwhites on such measures as achievement-test scores and
graduation rates. At present rates of progress, it will take decades to close
these gaps completely.

The charge to teachers, parents, and students is clearwork harder,
expect more, and focus on the basics. Schools need to set high acade-
mic standards for all children, regardless of their family backgrounds.
Those supervising public education must set high standards, rewarding
students, teachers, parents, principals, superintendents, and school
boards that meet and exceed those standardsand penalizing those that
fail to meet them. Communities need to specify in detail the minimum
knowledge and skill levels children must achieve in each grade, and to
provide for accountability to ensure that the common standards are
enforced. No one should be able to leave high school with a diploma
without having to demonstrate a high level of achievement in reading, writ-
ing, math, reasoning, and computing. Few states and communities in the
U.S. can currently claim such assurances.

In addition to establishing academic standards, America must con-
sider new approaches to public education. The one-size-fits-all structure
in place today has not changed appreciably since the late 1800s, even as
tremendous changes have occurred in other institutions. The 1990s are
thought to be the era of "reinventing government": we are reconsider-
ing which services government should provide, and changing the ways
in which many government servicesfrom garbage collection to prison
and airport managementare provided. Yet public education has been
largely impervious to this transformation, if not openly hostile to it.
America still defines public education as an institution exclusively
financed and operated by the government. Indeed, public education
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remains the last of the major monopolies. More than a decade of failed
education reform, during which spending on schools almost tripled, con-
vinces us that the system is incapable of renewing itself and is unlikely
to do so without competitive pressure.

Several approaches to injecting competition are being tried on a
small scale in various places. Most notably, charter schools have been cre-
ated. New forms of public school run by teachers, parents, community
organizations, and private companies, charter schools adopt various
approaches to education. Parents elect to enroll their children in these
schools insofar as the schools seem likely to meet their children's needs.
Charter schools cost no more than regular public schools (and often
less), and they are far less bureaucratized and burdened by regulations.
They are held accountable for their performance by the public body that
chartered themin most cases a local or state school board. Early eval-
uations by researchers at Hudson Institute suggest that charter schools can
improve the basic education of America's youth while placing healthy
competitive pressure on regular public schools. I°

Other attempts at injecting competition into primary and secondary
education have not spread so far. Some cities have tried voucher pro-
grams, in which the tax dollars appropriated for education go directly to
low-income parents instead of to schools. Using these vouchers, parents
are able to choose the schools that best fit their children's needs, whether
public or private. This is a luxury upper-income families already enjoy,
but it is not ordinarily available to low-income parents, many of whom
live in large cities with terrible public schools. Several privately funded
voucher programs now exist in urban areas, as well as two publicly
funded programs. Preliminary evidence suggests that participation
in these programs increases achievement by students in them, particu-
larly when compared to their peers unable to take advantage of the
vouchers.

Don't Lower Higher Education

Americans are infatuated with the college degree, and it is under-
standable why. College degrees have served as the ticket to the middle
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class and, in the past decade, have paid off handsomely. As we point out
in Chapter 2, college degree holders generally were the only ones to
experience real gains in earnings during the past ten years. It may be
time for Americans to adopt a more nuanced approached, however, rec-
ognizing that bachelor's degrees sometimes are neither necessary nor
sufficient for success in the marketplace.

In the early twenty-first century, the best-paying jobs will demand high
skill levels, particularly in the areas of reading, writing, math, reason-
ing, and computing. A larger share of fast-growing occupations also will
require education beyond high school, but not necessarily a four-year
college degree. Yet a recent annual survey showed that more students
than ever are applying to four-year colleges, even though many of these
students are poorly prepared. In most medium-sized to large colleges,
at least one-fourth of the freshmen require remedial education in math-
ematics and reading before they can do college-level work. Even re-
mediation is often insufficient. According to the U.S. Department of
Education's most recent comprehensive study of adult literacy, 14-16
percent of American-born college graduates are functionally illiterate in
math and reading.

The more nuanced role of higher education in the development of
the workforce became clear in the Workforce 2020 team's case study,
mentioned earlier.

As in other places around the country, in our case study city the per-
centage of high school graduates attending post-secondary education
has increased steadily over the years and now approaches 60 percent.
The number of adults attending college either full- or part-time also has
grown steadily. The community has two post-secondary institutions; one
is a branch of a large state-supported university, and the other is a state-
supported vocational-technical institution. In recent years, the branch of
the university has become the number one choice of the community's
high school graduates. About one-fourth of all the students entering that
institution take remediation courses in reading and/or math. More than
half of all bachelor's degrees from the university are granted in "general
studies"; the only other two undergraduate degrees offered are in psy-
chology and elementary education. Students graduating from this insti-
tution with these degrees find it difficult to find well-paying jobs in the
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community, which is heavily manufacturing-based. Indeed, many of the
graduates from the local college work in the local outlet mall as man-
agers and assistant managers of stores. Meanwhile, employers complain
about a shortage of technically trained employees and seek to fill tech-
nical and professional jobs, many paying twice the salary of the store
managers, from outside the community. When the director of the branch
university was asked about this apparent mismatch between degrees
offered at the university and employer needs, his response was that a
"college degree is a college degree and it doesn't really matter what
someone gets a degree in." He is wrong.

Our experience with the vocational-technical college in that com-
munity also highlights some of the problems with this type of institu-
tion in meeting the needs of workers and employers. Although the
institution attempts to meet the needs of local employers, its funding
comes from the state legislature, and the school's officials lack the flex-
ibility to react quickly to the training needs of local employers. The
school also lacks a working relationship with the branch university;
credits do not transfer between the two institutions.

Our case study raised a number of important issues regarding higher
education's role in workforce development which are applicable more
generally in the U.S.

Lack of consumer information. Parents and students of all ages lack
good information about the job market and appropriate education programs
to succeed in the market. It is not true that just any type of true college
degree assures financial success or a rewarding career. Further, there are
differences in quality among programs, and people often do not have
good information on how to distinguish among them.

Quality. Anecdotal evidence from professors and employers sug-
gests that higher education has lowered its standards and the rigor of its
curriculum to accommodate the large numbers of people enrolling. It is
a common refrain from employers that a college degree does not mean
what it used to. If this is true, employers are not only getting less quali-
fied workers when they hire college graduates, but graduates may be
getting a false sense of their own qualifications and may be surprised to
find themselves unqualified to fill available high-skill jobs in the future.
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Proposals to make the first two years of college "universal" for all
Americans may have the unintended consequences of further lowering the
rigor of the curriculum and sidetracking many young people into degree
programs for which they are not suited. Colleges and universities should
not become substitutes for a quality high school education.

Mismatch between higher education and the economy. Our analy-
sis indicates a mismatch between higher education and economic con-
ditions and trends. In a study Hudson Institute conducted on higher
education in 1996, we found that more degrees in the United States are
awarded in home economics' than in mathematics, and more in "protec-
tive services" than in all the physical sciences combined. Yet as we have
seen in earlier chapters of this book, the growth categories of jobs are
in technical, professional, and managerial fields. Colleges are largely
inflexible in responding to labor market demands because of funding
mechanisms and tenure systems. This lack of responsiveness to market
conditions could account for the growth in enrollment in proprietary
post-secondary schools such as ITT and DeVry. While we do not believe
that institutions should offer only degrees that lead to well-paying jobs,
we do question whether all degree programs (in public-sector institu-
tions particularly) should be subsidized to the same extent by tax dol-
lars, when there are profound mismatches between employer needs and
available education programs.

These views could be interpreted by some as opposing liberal arts edu-
cation. That is not at all our intention. A quality liberal arts education
provides a strong foundation of knowledge, communication, and ana-
lytical skills needed for life-long learning. Nonetheless, not everyone is
suited to a liberal arts education and can make the connection between
that type of education and the labor market. The challenge for today's col-
leges and universities is to create an array of options for people to use in
continuously upgrading their education and skills. A growing propri-
etary sector and programs and degrees from a small group of colleges
offered through the Internet show promise of expanding education
options. These and other innovations should be encouraged. Although
the pace of change is slow, the landscape of higher education will and
should look much different in 2020 than it does today.
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Rising to the Challenges

The journey to Workforce 2020 is a journey to an uncertain destina-
tion. In twenty years, observers may conclude that the American dream
has never worked better, increasing the prosperity of millions of people
and using the talents of the nation in a manner that promotes general
well-being. But the road map laid out here could lead to another, more dis-
turbing destinationan America that divides more than ever into a soci-
ety of haves and have-nots based on access to the best jobs. Though our
destination is uncertain from the vantage point of the late 1990s, we
believe that there is much that policymakers, corporate officials, and indi-
vidual Americans can do to steer the nation in the right direction.

The challenges are not simple, however, and we reject the unso-
phisticated responses that have become so prevalent of late. The recom-
mendations outlined in this chapter are not intended to be definitive or
exhaustive but merely to illustrate the most promising directions of
change. Hudson Institute's Workforce 2020 team looks forward to devel-
oping its own ideas further and to examining the specific concerns and
proposals of governments, firms, and others. Our approach, which we
recommend to others, is to adhere to three principles:

Governments, firms, and individuals must base decisions and reform
on the best information. We live in a time of information overload and
yet often rely on anecdotes and outdated conventional wisdom in
making important decisions. Corporate and government leaders
must understand the full dimensions of the labor-force challenges
they confront.
America must adapt the institutions shaping its labor force to new cir-
cumstances. We cannot produce twenty-first century knowledge
workers in nineteenth century public schools, early-twentieth century
higher education institutions, or mid-twentieth century federal job-
training programs.
Society-wide solutions will not address America's workforce chal-
lenges adequately. Instead, the challenges ahead call for solutions
tailored to individual circumstances. One size does not fit all indi-
viduals, all firms, all regions, or all levels of government. Individual
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and local experimentation must be the order of the day, to promote
competition in some instances and increased knowledge in others.

The twenty-first century holds incredible promise for America's
workers. Workforce 2020 can be the most prosperous, flexible, intellec-
tually stimulated, and safest workforce the world has ever known. But we
can achieve this goal only if we take personal responsibility as individ-
uals, parents, employers, and citizens. We need to understand our situa-
tion and confront our challenges. Outmoded government programs,
corporate practices, and individual traits must be altered if we are to
cope successfully with the new economic realities that are fast approach-
ing. Our actions today will determine whether we realize our hope for a
competent and prosperous workforce tomorrow.
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8 See Howard N. Fullerton Jr., "The 2005 labor. force: growing, but
slowly," Monthly Labor Review, November 1995, p. 34.

9 Under these assumptions, the male participation rate for the 54- to -64-
year -old group would return to its 1970 levels, and for 65-to-70-year-olds it
would more than double to about 50 percent. For all other age groups, male
participation rates would remain essentially unchanged. The assumptions for
women are that participation rates for age groups 35-54 would achieve parity with
male rates and those for 55-to-64-year-olds and 65-to-74-year-olds would rise
to about 75 percent and 38 percent, respectively. These assumptions represent
very large jumps in labor-force participation rates for both sexes, and they are
made to highlight how sensitive labor-force growth is to significant changes in
these participation rates.

10 The Census Bureau sees the white non-Hispanic share of the population
dropping to 52.8 percent by 2050. By then Hispanics are slated to comprise
nearly a quarter of the population: the proportion of blacks will hold steady at 13-14
percent, and the proportion of Asians will rise above 8 percent.

11 In keeping with U.S. government convention, the Census Bureau clas-
sifies Asians together with Pacific Islanders, but most Asian-Americans are of
Chinese, Filipino, Japanese, Indian, or Indochinese extraction.
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12 Workforce 2000, p. 89.

13 Recall, though, that persons with similar amounts of educationmea-
sured by years of schooling or degrees earnedcan have very different earnings.
The variation appears to be explained mainly by the different fields in which
students concentrate and by the divergent quality of educational institutions.

14 See Fix and Passel], pp. 33-35.
15 International Assessment of Educational Progress. National Center for

Education Statistics, U.S. Department of Education, 1992.
16 In 1994 the graduation rate for whites was 82.6 percent; for blacks, 77

percent; and for Hispanics, 56.6 percent. The annual rate of change was a 0.005
percentage -point decline for whites; a 0.495-percentage-point gain for blacks;
and a 0.035-percentage-point gain for Hispanics. For high school graduation
rates, college attendance rates, and statistics on choice of degree, see Fourteenth
Annual Status Report on Minorities in Higher Education, American Council
on Education, 1996.

17 In 1995 average composite SAT scores were 946 for whites, 744 for
blacks, 802 for Mexican-Americans, 856 for Asians, and 850 for Native
Americans. See National Report: College-Bound Seniors, 1972-1995, College
Entrance Examination Board, 1996. SAT scores were "recentered" in 1996,
which means that 1996 scores cannot be compared with those from earlier
years.

18 Statistics on time needed to earn a degree are from the 1994 and 1996
editions of Condition of Education, U.S. Department of Education, 1996.

CHAPTER FOUR

1 One estimate is that increasing the share of trade in Gross Domestic
Product by one percentage point raises income per person by 2 percent or more.
See Jeffrey Frankel and David Romer, "Trade and Growth: An Empirical
Investigation," National Bureau of Economic Research Working Paper 5476,
1996. A smaller but quite significant impact is also found in Robert Barro and
Xavier Sala-i-Martin, Economic Growth, McGraw Hill, 1995. Studies by the
World Bank and the Organization for Economic Cooperation and Development
have come to the same conclusion: free trade increases wealth.

2 Orley Ashenfelter et al., "Employment Performance," McKinsey Global
Institute, November 1994.

3 New methods of counting the labor force added approximately 1.1 mil-
lion to the measurement in 1994 and later years. This had the effect of making
labor-force participation rates appear to be 0.3 percent higher, compared with pre-
vious data. Figures for 1994 and later have therefore been adjusted downward
by 1.1 million, to make them more comparable to the figures for previous years.
See "New Measures of the Work Force," Federal Reserve Bank of San
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Francisco Weekly Letter, March 18, 1994. See also Economic Report of the
President, 1996, footnote 5 to Table B-31, p. 307.

4 Some argue that U.S. productivity growth has been understated by half a
percentage point or so, but that would have been true in previous years as well.
Thus the slowdown would still exist. There is little doubt that productivity gains
have been understated in finance and other services, but productivity gains in man-
ufacturing have been correspondingly exaggerated. If a manufacturer out-
sources services that used to be performed within the firm (e.g., accounting or
law), the company appears to have the same output with fewer employees; but
in fact, productivity has not increased.

5 "Corporate Work At Home: The Office of the Future," Ameritech,
January 1993.

6 Lawrence Mishel and Ruy A. Teixeira, The Myth of the Coming Labor
Shortage, Economic Policy Institute, 1991, p. 28. For a critique of a related
publication from the same source, see "Working harder for less?" The
Economist, September 7, 1996.

7 George Borjas, Richard Freeman, and Lawrence Katz, "On the labor
market effects of immigration and trade," National Bureau of Economic
Research Working Paper 3761, 1990.

8 Sol Stern, "Back to Work," the Wall Street Journal, September 7, 1993,
p.A14.

9 John Hood, "The market approach to job training," Policy Review, May-
June 1996.

1°Chester E. Finn Jr., Bruno V. Manno, and Louann Bierlein, Charter
Schools in Action: What Have We Learned?, Hudson Institute, 1996.
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Workforce 2020 is the sequel to Workforce 2000, a book on the American

workforce which has been enormously popular and influential since its

release in the late 1980s. Skilled economists, education experts, and

policy researchers at Hudson Institute helped prepare this vision of the

future American workforce. We offer here our best ideas about what lies

ahead and what Americans collectively and individually, in large and

small firms, in federal agencies and in small-town development
commissions should do to prepare for the journey to Workforce 2020.

"This book is excellent. It's a wake-up call in the same way A Nation at

Risk sounded the alarm for education reform back in 1983. Hudson

Institute is once again way ahead of the pack in describing how fundamental

changes are altering the workforce of tomorrow. Just like Workforce 2000,

its enormously popular predecessor, Workforce 2020 is the essential

guide to understanding what our future workforce will look like. Business,

government, and the general public will profit from the authors' sharp-

eyed analysis."

William E. Brock, former U.S. Secretary of Labor
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