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Foreword
Robert L. Heilbroner

E

CONOMISTS HAVE ALWAYS been uneasy about what machinery
does for us and to us. On the one hand, machines are the very embodiment of the investment that drives a capitalist economy. On the
other hand, most of the time when a machine moves in, a worker
moves out-sometimes many workers. Economists have always
granted that a machine may displace a few workers here and there, but
in the end, they have maintained, productivity will be vastly augmented, and as a consequence, the national income.
But who gets the income? In 1819 the famous economist David
Ricardo wrote that the amount of employment in an economy was of
no consequence, as long as rent and profits, out of which flowed its
new investment, were undiminished. "Indeed?" replied Simonde de
Sismondi, a well-known Swiss critic of the times. "Wealth is everything, men are absolutely nothing? What? ... In truth then, there is
nothing more to wish for than that the king, remaining alone on the
island, by constantly turning a crank, might produce, through automata, all the output of England."l
Jeremy Rifkin's mind-opening book is about a world in which
corporations have taken the place of kings, turning cranks that set into
motion the mechanical, electrical, and electronic automata that provide the goods and services of the nation. This is by no means a recent
development If we could look down over the man-machine history of
the United States-or for that matter, any modem nation-we would
see that for two hundred years there has been a great migration of
xi

xii

Foreword

workers leaving jobs that technology had taken away, looking for
others that it was creating.
As the curtain rises on this drama, at the beginning of the 19th century, machines were not highly visible. North, south, east and west,
farming was the quintessential occupation; largely manual, helped
along with hoes and spades, horse-drawn plows, carts, and the like.
Then, around the middle of the century, things began to change.
Cyrus McCormick invented the reaper; John Deere the steel plow; the
tractor appeared. As a consequence, by the three-quarter mark of the
century, the proportion of the national labor force in agriculture had
decreased from around three quarters to half; by 1900 to a third, by
1940 to a fifth, today to about 3 percent.
What happened to those whose jobs were taken over by machines?
They moved to other fields, in which technology was creating new
places for work. In 1810 a mere 75,000 persons worked in the infant
"manfactories" that made pig iron and lumber and the like; fifty years
later, over 1,500,000; by 1910, over 8 million; by 1960, twice that. In
terms of percentages, the industrial labor force grew by leaps and
bounds until it offered work to some 35 percent of the total labor force.
The figures did not, however, climb indefinitely. Technology was
not only opening up jobs in the new automobile plants, home appliance factories, and power plants, but also trimming them down as the
assembly line followed the lathe, as drills and presses increased their
speeds, and as remarkable new "calculators" began to simplify the
work of foremen. Between 1960 and 1990, output of manufactured
goods of all kinds continued to rise, but the number of jobs needed to
create that flow of production fell by half.
We are almost finished with our drama. During all the time that
labor was moving into, and then out of the factory, a third great sector
was offering growing possibilities for employment. This was the expanding range of "service" employments-teachers and lawyers,
nurses and doctors, maids and baby-sitters, government officials and
traffic cops, file clerks, typists, custodians, salespeople. It is impossible
to estimate with any degree of accuracy the number of "service"
employees in the early 19th century, but by 1870 there were perhaps
3 million in the diverse branches of this sector, and by the 1990S nearly
90 million. Service employment thus saved this-and other modem
economies-from absolutely devastating unemployment. 2
As with manufacturing, technology in the service sector created
with one hand and took away with the other. The sector grew on the

Foreword

xiii

back of the typewriter and the telephone, shrank under the impact of
the Xerox machine and the mail order catalogue. But it was the
computer, of course, that brings the drama to a close, threatening to
allow the corporation to sit on its island, turning its crank while the
automata go to work.
That is the historic transformation about which Jeremy Rifkin is
writing. His book is rich in detail, absorbing in its real-life relevance,
and large in scope, spelling out the global, as well as the national implications of the change in the reach and impact of technology in our
time. If he is right-and his range and depth of research strongly
suggests that he is right-we are pushing the relationship of machines
and work beyond the uneasy accommodation of the last two hundred
years into a new relationship about whose configuration we can say
little except that it will have to be markedly different from that of
the past
Rifkin explores some of the obvious changes that will be forced
upon us by this emerging relationship-changes that range from the
dislocations and dysfunctions that will assuredly accompany a studied
indifference to the problem, through reconfigurations in the patterns of work life as dramatic as those that separate today's work-years
and work-days from those in Dickenss time, to possibilities for the
creation of a new employment-offering sector that I will allow him to
describe.
This is a book that ought to become the center of a long-lasting and
deep-probing conversation for the nation. I would describe it as an
indispensable introduction to a problem that we will be living with for
the rest of our own and our children's lives.
Robert L. Heilbroner is the author of many books and articles in
economics, most recently Visions of the Future, to be published by
Oxford University Press in early 1995.
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G

LOBAL UNEMPLOYMENT has

now reached its highest level since
the great depression of the 1930s. More than 800 million human
beings are now unemployed or underemployed in the world. l That
figure is likely to rise sharply between now and the tum of the century
as millions of new entrants into the workforce find themselves without
jobs, many victims of a technology revolution that is fast replacing
human beings with machines in virtually every sector and industry of
the global economy. After years of wishful forecasts and false starts, the
new computer and communications technologies are finally making
their long-anticipated impact on the workplace and the economy,
throwing the world community into the grip of a third great industrial
revolution. Already, millions of workers have been permanently eliminated from the economic process, and whole job categories have
shrunk, been restructured, or disappeared.
The Information Age has arrived. In the years ahead, new, more
sophisticated software technologies are going to bring civilization ever
closer to a near-workerless world. In the agricultural, manufacturing,
and service sectors, machines are quickly replacing human labor and
promise an economy of near automated production by the middecades of the twenty-first century. The wholesale substitution of
machines for workers is going to force every nation to rethink the role
of human beings in the social process. Redefining opportunities and
responsibilities for millions of people in a society absent of mass
formal employment is likely to be the single most pressing social issue
of the coming century.
While the public continues to hear talk of better economic times
ahead, working people everywhere remain perplexed over what apxv
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pears to be a "jobless recovery." Every day, transnational corporations
announce that they are becoming more globally competitive. We are
told that profits are steadily rising. Yet, at the same time, companies are
announcing massive layoffs. In the single month of January 1994,
AmericaS largest employers laid off more than 108,000 workers. Most
of the cutbacks came in service industries, where corporate restructuring and the introduction of new laborsaving technologies are resulting in greater productivity, larger profits, and fewer jobs. 2
We are entering a new phase in world history-one in which fewer
and fewer workers will be needed to produce the goods and services
for the global population. The End of Work examines the technological
innovations and market-directed forces that are moving us to the edge
of a near workerless world. We will explore the promises and perils of
the Third Industrial Revolution and begin to address the complex
problems that will accompany the transition into a post-market era.
In Section I, "The Two Faces of Technology," we will present an
overview of the current technology revolution with an eye toward
understanding its effect on employment and the global economy. To
better assess both the impacts and potential outcomes of the Third
Industrial Revolution, we will examine the two competing visions of
technological progress that have spurred the drive to an automated
society and ask how each is likely to influence the ultimate course
society takes as it makes its way into the high-tech global village.
To provide some background on the current technology and employment debate, we will tum our attention in Section II, "The Third
Industrial Revolution," to a look at how the early innovations in
automation affected the livelihoods of African-American workers and
trade unionists. Their experience could be a harbinger of what lies
ahead for millions of service and white collar workers as well as a
growing number of middle-class management and professional employees around the world. We will end the section with an analysis of
the revolutionary changes being made in corporate organizational
structures and management practices to accommodate the new high
technologies of the twenty-first century.
In the past, when new technologies have replaced workers in a
given sector, new sectors have always emerged to absorb the displaced
laborers. Today, all three of the traditional sectors of the economyagriculture, manufacturing, and service-are experiencing technological displacement, forcing millions onto the unemployment rolls. The
only new sector emerging is the knowledge sector, made up of a small
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elite of entrepreneurs, scientists, technicians, computer programmers, professionals, educators, and consultants. While this sector is
growing, it is not expected to absorb more than a fraction of the
hundreds of millions who will be eliminated in the next several decades in the wake of revolutionary advances in the information and
communication sciences. In Section III, "The Decline of the Global
Labor Force," we will explore in depth the vast technological and
organizational changes taking place in the agricultural, manufacturing, and service sectors that are greatly reducing the number of
workers needed to produce the world's goods and services.
The restructuring of production practices and the permanent
replacement of machines for human laborers has begun to take a tragic
toll on the lives of millions of workers. In Section IV, "The Price of
Progress," we will look closely at how the Third Industrial Revolution
is affecting the global labor force. The information and communications technologies and global market forces are fast polarizing the
world's population into two irreconcilable and potentially warring
forces-a new cosmopolitan elite of "symbolic analysts" who control
the technologies and the forces of production, and the growing numbers of permanently displaced workers who have little hope and even
fewer prospects for meaningful employment in the new high-tech
global economy. We will assess the impact of the new technology
revolution on both industrialized and developing nations. We will pay
particular attention to the disturbing relationship between increased
technological unemployment and the rising incidence of crime and
violence around the world. Just outside the new high-tech global
village lie a growing number of destitute and desperate human beings,
many of whom are turning to a life of crime and creating a vast new
criminal subculture. The new outlaw culture is beginning to pose a
very real and serious threat to the ability of central governments to
maintain order and provide security for their citizens. We will look at
this new phenomenon in detail and at how the United States and other
countries are attempting to cope with its societal implications and
consequences.
The Third Industrial Revolution is a powerful force for good and
evil. The new information and telecommunication technologies have
the potential to both liberate and destabilize civilization in the coming
century. Whether the new technologies free us for a life of increasing
leisure or result in massive unemployment and a potential global
depression will depend in large part on how each nation addresses the
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question of productivity advances. In the final section, "The Dawn of
the Post-Market Era," we will explore several practical steps for coping
with productivity advances in an effort to mitigate the effects of mass
technological displacement while reaping the rewards of the hightechnology revolution.
For the whole of the modern era, people's worth has been measured by the market value of their labor. Now that the commodity
value of human labor is becoming increasingly tangential and irrelevant in an ever more automated world, new ways of defining human
worth and social relationships will need to be explored. We will
conclude the book with the formulation of a new post-market paradigm and discuss the possible ways of making the transition from a
market-oriented vision of the world to a new third-sector perspective.

·1·

The End of Work

F

ROM THE BEGINNING, civilization has been structured, in large
part, around the concept of work. From the Paleolithic hunter/
gatherer and Neolithic farmer to the medieval craftsman and assembly
line worker of the current century, work has been an integral part of
daily existence. Now, for the first time, human labor is being systematically eliminated from the production process. Within less than a
century, "mass" work in the market sector is likely to be phased out in
virtually all of the industrialized nations of the world. A new generation of sophisticated information and communication technologies is
being hurried into a wide variety of work situations. Intelligent machines are replacing human beings in countless tasks, forcing millions
of blue and white collar workers into unemployment lines, or worse
still, breadlines.
Our corporate leaders and mainstream economists tell us that
the rising unemployment figures represent short-term "adjustments"
to powerful market-driven forces that are speeding the global economy into a Third Industrial Revolution. Tl;ley hold out the promise of
an exciting new world of high-tech automated production, booming
global commerce, and unprecedented material abundance.
Millions of working people remain skeptical. Every week more
employees learn they are being let go. In offices and factories around
the world, people wait, in fear, hoping to be spared one more day. Like
a deadly epidemic inexorably working its way through the marketplace, the strange, seemingly inexplicable new economic disease
spreads, destroying lives and destabilizing whole communities in
its wake. In the United States, corporations are eliminating more
than 2 million jobs annually. 1 In Los Angeles, the First Interstate
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Bankcorp, the nation's thirteenth-largest bank holding company, recently restructured its operations, eliminating 9,000 jobs, more than
25 percent of its workforce. In Columbus, Indiana, Arvin Industries
streamlined its automotive components factory and gave out pink slips
to nearly 10 percent of its employees. In Danbury, Connecticut, Union
Carbide re-engineered its production, administration, and distribution systems to trim excess fat and save $575 million in costs by 1995. In
the process, more than 13,900 workers, nearly 22 percent of its labor
force, were cut from the company payroll. The company is expected to
cut an additional 25 percent of its employees before it finishes "reinventing" itself in the next two years. 2
Hundreds of other companies have also announced layoffs. GTE
recently cut 17,000 employees. NYNEX Corp said it was eliminating
16,800 workers. Pacific Telesis has riffed more than 10,000. "Most of
the cuts," reports The Wall Street Journal, "are facilitated, one way or
another, by new software programs, better computer networks and
more powerful hardware" that allow companies to do more work with
fewer workers. 3
While some new jobs are being created in the U.S. economy, they
are in the low-paying sectors and generally temporary employment. In
April of 1994, two thirds of the new jobs created in the country were at
the bottom of the wage pyramid. Meanwhile, the outplacement firm of
Challenger, Gray and Christmas reported that in the first quarter of
1994, layoffs from big corporations were running 13 percent over 1993,
with industry analysts predicting even steeper cuts in payrolls in the
coming months and years. 4
The loss of well-paying jobs is not unique to the American economy. In Germany, Siemens, the electronics and engineering giant, has
flattened its corporate management structure, cut costs by 20 to
30 percent in just three years, and eliminated more than 16,000 employees around the world. In Sweden, the $7.9 billion Stockholmbased food cooperative, ICA, re-engineered its operations, installing a
state-of-the-art computer inventory system. The new laborsaving technology allowed the food company to shut down a third of its warehouses and distribution centers, cutting its overall costs in half. In the
process, ICA was able to eliminate more than 5,000 employees, or
30 percent of its wholesale workforce, in just three years, while
revenues grew by more than 15 percent. In Japan, the telecommunications company NT T announced its intentions to cut 10,000 employees
in 1993, and said that, as part of its restructuring program, staff would
eventually be cut by 30,000 -15 percent of its workforce. 5
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The ranks of the unemployed and underemployed are growing
daily in North America, Europe, and Japan. Even developing nations
are facing increasing technological unemployment as transnational
companies build state-of-the-art high-tech production facilities all
over the world, letting go millions of laborers who can no longer
compete with the cost efficiency, quality control, and speed of delivery achieved by automated manufacturing. In more and more countries the news is filled with talk about lean production, re-engineering,
total quality management, post-Fordism, decruiting, and downsizing.
Everywhere men and women are worried about their future. The
young are beginning to vent their frustration and rage in increasing
antisocial behavior. Older workers, caught between a prosperous past
and a bleak future, seem resigned, feeling increasingly trapped by
social forces over which they have little or no control. Throughout the
world there is a sense of momentous change taking place -change so
vast in scale that we are barely able to fathom its ultimate impact. Life
as we know it is being altered in fundamental ways.

SUBSTITUTING SOFTWARE FOR EMPLOYEES

While earlier industrial technologies replaced the physical power of
human labor, substituting machines for body and brawn, the new
computer-based technologies promise a replacement of the human
mind itself, substituting thinking machines for human beings across
the entire gamut of economic activity. The implications are profound
and far-reaching. To begin with, more than 75 percent of the labor
force in most industrial nations engage in work that is little more than
simple repetitive tasks. Automated machinery, robots, and increasingly sophisticated computers can perform many if not most of these
jobs. In the United States alone, that means that in the years ahead
more than go million jobs in a labor force of 124 million are potentially
vulnerable to replacement by machines. With current surveys showing that less than 5 percent of companies around the world have even
begun to make the transition to the new machine culture, massive
unemployment of a kind never before experienced seems all but
inevitable in the coming decades. 6 Reflecting on the significance of
the transition taking place, the distinguished Nobel laureate economist Wassily Leontief has warned that with the introduction of increasingly sophisticated computers, "the role of humans as the most
important factor of production is bound to diminish in the same way
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that the role of horses in agricultural production was first diminished
and then eliminated by the introduction of tractors."7
Caught in the throes of increasing global competition and rising
costs oflabor, multinational corporations seem determined to hasten
the transition from human workers to machine surrogates. Their revolutionary ardor has been fanned, of late, by compelling bottom-line
considerations. In Europe, where rising labor costs are blamed for a
stagnating economy and a loss of competitiveness in world markets,
companies are hurrying to replace their workforce with the new information and telecommunication technologies. In the United States,
labor costs in the past eight years have more than tripled relative to the
cost of capital equipment. (Although real wages have failed to keep up
with inflation and in fact have been dropping, employment benefits,
especially health-care costs, have been rising sharply.) Anxious to cut
costs and improve profit margins, companies have been substituting
machines for human labor at an accelerating rate. Typical is Lincoln
Electric, a manufacturer of industrial motors in Cleveland, which
announced plans to increase its capital expenditures in 1993 by 30 percent over its 1992 level. Lincoln's assistant to the CEO, Richard Sobow,
reflects the thinking of many others in the business community when
he says, "We tend to make a capital investment before hiring a new
worker."8
Although corporations spent more than a trillion dollars in the
1980s on computers, robots, and other automated equipment, it has
been only in the past few years that these massive expenditures have
begun to payoff in terms of increased productivity, reduced labor
costs, and greater profits. As long as management attempted to graft
the new technologies onto traditional organizational structures and
processes, the state-of-the-art computer and information tools were
stymied, unable to perform effectively and to their full capacity.
Recently, however, corporations have begun to restructure the workplace to make it compatible with the high-tech machine culture.

RE-ENGINEERING

"Re-engineering" is sweeping through the corporate community,
making true believers out of even the most recalcitrant CEOs. Companies are quickly restructuring their organizations to make them
computer friendly. In the process, they are eliminating layers of tradi-
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tional management, compressing job categories, creating work teams,
training employees in multilevel skills, shortening and simplifying
production and distribution processes, and streamlining administration. The results have been impressive. In the United States, overall
productivity jumped 2.8 percent in 1992, the largest rise in two
decades. 9 The giant strides in productivity have meant wholesale
reductions in the workforce. Michael Hammer, a former MIT professor
and prime mover in the restructuring of the workplace, says that reengineering typically results in the loss of more than 40 percent of the
jobs in a company and can lead to as much as a 75 percent reduction in
a given company's workforce. Middle management is particularly vulnerable to job loss from re-engineering. Hammer estimates that up to
80 percent of those engaged in middle-management tasks are susceptible to elimination. lO
Across the entire U.S. economy, corporate re-engineering could
eliminate between 1 million and 2.5 million jobs a year "for the foreseeable future," according to The Wall Street Journal. 11 By the time
the first stage of re-engineering runs its course, some studies predict a
loss of up to 25 million jobs in a private sector labor force that currently
totals around 90 million workers. In Europe and Asia, where corporate
restructuring and technology displacement is beginning to have an
equally profound impact, industry analysts expect comparable job
losses in the years ahead. Business consultants like John C. Skerritt
worry about the economic and social consequences of re-engineering.
"We can see many, many ways that jobs can be destroyed," says
Skerritt, "but we can't see where they will be created." Others, like
John Sculley, formerly of Apple Computer, believe that the "reorganization of work" could be as massive and destabilizing as the advent of
the Industrial Revolution. "This may be the biggest social issue of the
next 20 years," says Sculley.12 Hans Olaf Henkel, the CEO of IBM
Deutschland, warns, "There is a revolution underway."13
Nowhere is the effect of the computer revolution and reengineering of the workplace more pronounced than in the manufacturing sector. One hundred and forty-seven years after Karl Marx
urged the workers of the world to unite, Jacques Attali, a French
minister and technology consultant to socialist president Franc;ois
Mitterrand, confidently proclaimed the end of the era of the working
man and woman. "Machines are the new proletariat," proclaimed
Attali. "The working class is being given its walking papers."14
The quickening pace of automation is fast moving the global

8

THE

TWO

FACES

OF

TECHNOLOGY

economy to the day of the workerless factory. Between 1981 and 1991,
more than 1.8 million manufacturing jobs disappeared in the US.15 In
Germany, manufacturers have been shedding workers even faster,
eliminating more than 500,000 jobs in a single twelve-month period
between early 1992 and 1993. 16 The decline in manufacturing jobs is
part of a long-term trend that has seen the increasing replacement of
human beings by machines at the workplace. In the 1950s, 33 percent
of all US. workers were employed in manufacturing. By the 1960s, the
number of manufacturing jobs had dropped to 30 percent, and by the
1980s to 20 percent. Today, less than 17 percent of the workforce is
engaged in blue collar work. Management consultant Peter Drucker
estimates that employment in manufacturing is going to continue
dropping to less than 12 percent of the US. workforce in the next
decade. 17
For most of the 1980s it was fashionable to blame the loss of
manufacturing jobs in the United States on foreign competition and
cheap labor markets abroad. Recently, however, economists have begun to revise their views in light of new in-depth studies of the US.
manufacturing sector. Noted economists Paul R. Krugman of MIT and
Robert L. Lawrence of Harvard University suggest, on the basis of
extensive data, that "the concern, widely voiced during the 1950S and
1960s, that industrial workers would lose their jobs because of automation, is closer to the truth than the current preoccupation with
a presumed loss of manufacturing jobs because of foreign competition."18
Although the number of blue collar workers continues to decline,
manufacturing productivity is soaring. In the United States, annual
productivity, which was growing at slightly over 1 percent per year in
the early 1980s, has climbed to over 3 percent in the wake of the new
advances in computer automation and the restructuring of the workplace. From 1979 to 1992, productivity increased by 35 percent in the
manufacturing sector while the workforce shrank by 15 percent. 19
William Winpisinger, past president of the International Association of Machinists, a union whose membership has shrunk nearly in
half as a result of advances in automation, cites a study by the International Metalworkers Federation in Geneva forecasting that within
thirty years, as little as 2 percent of the world scurrent labor force "will
be needed to produce all the goods necessary for total demand."20
Yoneji Masuda, a principal architect of the Japanese plan to become
the first fully computerized information based society, says that "in the
near future, complete automation of entire plants will come into
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being, and during the next twenty to thirty years there will probably
emerge ... factories that require no manual labor at all."21
While the industrial worker is being phased out of the economic
process, many economists and elected officials continue to hold out
hope that the service sector and white collar work will be able to
absorb the millions of unemployed laborers in search of work. Their
hopes are likely to be dashed. Automation and re-engineering are
already replacing human labor across a wide swath of service related
fields. The new "thinking machines" are capable of penorming many
of the mental tasks now penormed by human beings, and at greater
speeds. Andersen Consulting Company, one of the world's largest
corporate restructuring firms, estimates that in just one service industry, commercial banking and thrift institutions, re-engineering will
mean a loss of 30 to 40 percent of the jobs over the next seven years.
That translates into nearly 700,000 jobs eliminated. 22
Over the past ten years more than 3 million white collar jobs were
eliminated in the United States. Some of these losses, no doubt, were
casualties of increased international competition. But as David Churbuck and Jeffrey Young observed in Forbes, "Technology helped in a
big way to make them redundant." Even as the economy rebounded in
1992 with a respectable 2.6 percent growth rate, more than 500,000
additional clerical and technical jobs simply disappeared. 23 Rapid
advances in computer technology, including parallel processing and
artificial intelligence, are likely to make large numbers of white collar
workers redundant by the early decades of the next century.
Many policy analysts acknowledge that large businesses are shedding record numbers of workers but argue that small companies are
taking up the slack by hiring on more people. David Birch, a research
associate at MIT, was among the first to suggest that new economic
growth in the high-tech era is being led by very small firmscompanies with under 100 employees. At one point Birch opined that
more than 88 percent of all the new job creation was taking place in
small businesses, many of whom were on the cutting edge of the new
technology revolution. His data was cited by conservative economists
during the Reagan-Bush era as proof positive that new technology
innovations were creating as many jobs as were being lost to technological displacement. More recent studies, however, have exploded
the myth that small businesses are powerful engines of job growth in
the high-tech era. Political economist Bennett Harrison, of the H. J.
Heinz III School of Public Policy and Management at CarnegieMellon University, using statistics garnered from a wide variety of
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sources, including the International Labor Organization of the United
Nations and the u.s. Bureau of the Census, says that in the United
States "the proportion of Americans working for small companies and
for individual establishments ... has barely changed at all since at
least the early 1960s." The same holds true, according to Harrison, for
both Japan and West Germany, the other two major economic superpowers. 24
The fact is that while less than 1 percent of all U.S. companies employ 500 or more workers, these big firms still employed more than
41 percent of all the workers in the private sector at the end of the last
decade. And it is these corporate giants that are re-engineering their
operations and letting go a record number of employees. 25
The current wave of job cuts takes on even greater political
significance in light of the tendency among economists continually to
revise upward the notion of what is an "acceptable" level of unemployment. As with so many other things in life, we often adjust our expectations for the future, on the basis of the shifting present circumstances
we find ourselves in. In the case of jobs, economists have come to play
a dangerous game of accommodation with steadily rising unemployment figures, sweeping under the rug the implications of an historical
curve that is leading inexorably to a world with fewer and fewer
workers.
A survey of the past half-century of economic activity discloses a
disturbing trend. In the 1950S the average unemployment for the
decade stood at 4.5 percent. In the 1960s unemployment rose to an
average of 4.8 percent. In the 1970s it rose again to 6.2 percent, and
in the 1980s it increased again, averaging 7.3 percent for the decade.
In the first three years of the 1990S, unemployment has averaged
6.6 percent. 26
As the percentage of unemployed workers edged ever higher over
the postwar period, economists have changed their assumptions of
what constitutes full employment. In the 1950s, 3 percent unemployment was widely regarded as full employment. By the 1960s, the
Kennedy and Johnson administrations were touting 4 percent as a full
employment goal. In the 1980s, many mainstream economists considered 5 or even 5.5 percent unemployment as near full employment.27
Now, in the mid-1ggos, a growing number of economists and business
leaders are once again revising their ideas on what they regard as
"natural levels" of unemployment. While they are reluctant to use
the term "full employment," many Wall Street analysts argue that
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unemployment levels should not dip below 6 percent, lest the economy risk a new era of inflation.28
The steady upward climb in unemployment, in each decade,
becomes even more troubling when we add the growing number of
part-time workers who are in search of full-time employment and the
number of discouraged workers who are no longer looking for ajob. In
1993, more than 8.7 million people were unemployed, 6.1 million were
working part-time but wanted full-time employment, and more than a
million were so discouraged they stopped looking for ajob altogether.
In total, nearly 16 million American workers, or 13 percent of the labor
force, were unemployed or underemployed in 1993. 29
The point that needs to be emphasized is that, even allowing for
short-term dips in the unemployment rate, the long-term trend is
toward ever higher rates of unemployment. The introduction of more
sophisticated technologies, with the accompanying gains in productivity, means that the global economy can produce more and more goods
and services employing an ever smaller percentage of the available
workforce.

A WORLD WITHOUT WORKERS
When the first wave of automation hit the industrial sector in the late
1950S and early 1960s, labor leaders, civil rights activists, and a chorus
of social critics were quick to sound the alarm. Their concerns, however, were little shared by business leaders at the time who continued to believe that increases in productivity brought about by the
new automated technology would only enhance economic growth
and promote increased employment and purchasing power. Today,
however, a small but growing number of business executives are beginning to worry about where the new high-technology revolution is
leading us. Percy Barnevik is the chief executive officer of Asea Brown
Boveri, a 29-billion-dollar-a-year Swiss-Swedish builder of electric
generators and transportation systems, and one of the largest engineering firms in the world. Like other global companies, ABB has
recently re-engineered its operations, cutting nearly 50,000 workers
from the payroll, while increasing turnover 60 percent in the same
time period. Barnevik asks, "Where will all these [unemployed] people
go?" He predicts that the proportion of Europe's labor force employed
in manufacturing and business services will decline from 35 percent
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today to 25 percent in ten years from now, with a further decline to
15 percent twenty years down the road. Barnevik is deeply pessimistic
about Europe's future: "If anybody tells me, wait two or three years and
there will be a hell of a demand for labor, I say, tell me where? What
jobs? In what cities? Which companies? When I add it all together, I
find a clear risk that the 10 % unemployed or underemployed today
could easily become 20 to 25 % ."30
Peter Drucker, whose many books and articles over the years have
helped facilitate the new economic reality, says quite bluntly that "the
disappearance of labor as a key factor of production" is going to
emerge as the critical "unfinished business of capitalist society."31
For some, particularly the scientists, engineers, and employers, a
world without work will signal the beginning of a new era in history in
which human beings are liberated, at long last, from a life of backbreaking toil and mindless repetitive tasks. For others, the workerless society conjures up the notion of a grim future of mass
unemployment and global destitution, punctuated by increasing social
unrest and upheaval. On one point virtually all of the contending
parties agree. We are, indeed, entering into a new period in historyone in which machines increasingly replace human beings in the
process of making and moving goods and providing services. This
realization led the editors of Newsweek to ponder the unthinkable in a
recent issue dedicated to technological unemployment. "What if
there were really no more jobs?" asked Newsweek. 32 The idea of a
society not based on work is so utterly alien to any notion we have
about how to organize large numbers of people into a social whole,
that we are faced with the prospect of having to rethink the very basis
of the social contract.
Most workers feel completely unprepared to cope with the enormity of the transition taking place. The rash of current technological
breakthroughs and economic restructuring initiatives seem to have
descended on us with little warning. Suddenly, allover the world, men
and women are asking if there is a role for them in the new future
unfolding across the global economy. Workers with years of education,
skills, and experience face the very real prospect of being made
redundant by the new forces of automation and information. What just
a few short years ago was a rather esoteric debate among intellectuals
and a small number of social writers around the role of technology in
society is now the topic of heated conversation among millions of
working people. They wonder if they will be the next to be replaced by
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the new thinking machines. In a 1994 survey conducted by The New
York Times, two out of every five American workers expressed worry
that they might be laid off, required to work reduced hours, or be
forced to take pay cuts during the next two years. Seventy-seven
percent of the respondents said they personally knew of someone who
had lost his or her job in the last few years, while 67 percent said that
joblessness was having a substantial effect on their communities. 33
In Europe, fear over rising unemployment is leading to widespread social unrest and the emergence of neo-fascist political movements. Frightened, angry voters have expressed their frustration at the
ballot box, boosting the electoral fortunes of extreme-right-wing parties in Germany, Italy, and Russia. In Japan, rising concern over
unemployment is forcing the major political parties to address the jobs
issue for the first time in decades.
We are being swept up into a powerful new technology revolution
that offers the promise of a great social transformation, unlike any in
history. The new high-technology revolution could mean fewer hours
of work and greater benefits for millions. For the first time in modern
history, large numbers of human beings could be liberated from long
hours of labor in the formal marketplace, to be free to pursue leisuretime activities. The same technological forces could, however, as easily
lead to growing unemployment and a global depression. Whether a
utopian or dystopian future awaits us depends, to a great measure, on
how the productivity gains of the Information Age are distributed. A
fair and equitable distribution of the productivity gains would require
a shortening of the workweek around the world and a concerted effort
by central governments to provide alternative employment in the third
sector-the social economy-for those whose labor is no longer required in the marketplace. If, however, the dramatic productivity gains
of the high-tech revolution are not shared, but rather used primarily to
enhance corporate profit, to the exclusive benefit of stockholders, top
corporate managers, and the emerging elite of high-tech knowledge
workers, chances are that the growing gap between the haves and the
have-nots will lead to social and political upheaval on a global scale.
All around us today, we see the introduction of breathtaking new
technologies capable of extraordinary feats. We have been led to
believe that the marvels of modem technology would be our salvation.
Millions placed their hopes for a better tomorrow on the liberating
potential of the computer revolution. Yet the economic fortunes of
most working people continue to deteriorate amid the embarrassment
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of technological riches. In every industrial country, people are beginning to ask why the age-old· dream of abundance and leisure, so
anticipated by generations of hardworking human beings, seems further away now, at the dawn of the Information Age, than at any time in
the past half century. The answer lies in understanding a little-known
but important economic concept that has long dominated the thinking
of both business and government leaders around the world.

·2 ·
Trickle-down Technology
and Market Realities

F

OR MORE THAN A CENTURY, the conventional economic wisdom
has been that new technologies boost productivity, lower the costs
of production, and increase the supply of cheap goods, which, in tum,
stimulates purchasing power, expands markets, and generates more
jobs. This central proposition has provided the operating rationale for
economic policy in every industrial nation in the world. Its logic is now
leading to unprecedented levels of technological unemployment, a
precipitous decline in consumer purchasing power, and the specter of
a worldwide depreSSion of incalculable magnitude and duration.
The notion that the dramatic benefits brought on by advances in
technology and improvements in productivity eventually filter down
to the mass of workers in the form of cheaper goods, greater purchasing power, and more jobs is essentially a theory of trickle-down technology. While technology enthusiasts, economists, and business leaders rarely use the term trickle-down to describe technology's impact
on markets and employment, their economic assumptions are tantamount to an implicit acceptance of the idea.
The trickle-down-technology argument dates back to the writings
of the early nineteenth-century French economist Jean Baptiste Say,
who was among the first to argue that supply creates its own demand.
According to Say, '1\ product is no sooner created than it, from that
instant, affords a market for other products to the full extent of its own
value.... The creation of one product immediately opens up a vent
for other products."l Later in the century, Say's ideas on markets,
known as Say's law, were taken up by neoclassical economists who
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argued that new laborsaving technologies increase productivity, allowing suppliers to produce more goods at a cheaper cost per unit. The
increased supply of cheaper goods, according to the neoclassical
argument, creates its own demand. In other words, falling prices
resulting from productivity advances stimulate consumer demand for
the goods being produced. Greater demand in tum stimulates additional production, fueling demand again, in a never-ending cycle of
expanding production and consumption. The increased volume of
goods being sold will assure that any initial loss of employment
brought about by technological improvements will quickly be compensated by additional hiring to meet the expanded production levels.
In addition, lower prices resulting from technological innovation and
rising productivity will mean consumers have extra money left over to
buy other products, further stimulating productivity and increased
employment in other parts of the economy.
A corollary to the trickle-down argument states that even if workers are displaced by new technologies, the problem of unemployment
will eventually resolve itself. The growing number of unemployed will
eventually bid down wages. Cheaper wages will entice employers to
hire additional workers rather than purchase more expensive capital
equipment, thereby moderating the impact of technology on employment. 2
The idea that technological innovation stimulates perpetual growth
and employment has met with stiff opposition over the years. In his
first volume of Capital, published in 1867, Karl Marx argued that
producers continually attempt to reduce labor costs and gain greater
control over the means of production by substituting capital equipment for workers wherever and whenever possible. The capitalists
profit not only from greater productivity, reduced costs, and greater
control over the workplace, but also secondarily by creating a vast
reserve army of unemployed workers whose labor power is readily
available for exploitation somewhere else in the economy.
Marx predicted that the increasing automation of production
would eventually eliminate the worker altogether. The German philosopher looked ahead to what he euphemistically referred to as the
"last ... metamorphosis of labor," when "an automatic system of
machinery" finally replaced human beings in the economic process.
Marx foresaw a steady progression of increasingly sophisticated machine substitutes for human labor and argued that each new technological breakthrough "transforms the worker's operations more and
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more into mechanical operations, so that at a certain point the mechanism can step into his place. Thus we can see directly how a particular
form of labor is transferred from the worker to capital in the form of
the machine and his own labor power devalued as a result of this
transposition. Hence we have the struggle of the worker against
machinery. What used to be the activity of the worker's labor becomes
that of the machine."3
Marx believed that the ongoing effort by producers to continue to
replace human labor with machines would prove self-defeating in the
end. By directly eliminating human labor from the production process
and by creating a reserve army of unemployed workers whose wages
could be bid down lower and lower, the capitalists were inadvertently
digging their own grave, as there would be fewer and fewer consumers
with sufficient purchasing power to buy their products.
Many orthodox economists agreed, in part, with Marx's analysis.
They were willing to admit that productivity gains and the substitution
of machines for human beings created a reserve army of the unemployed. Unlike Marx, however, many conceived technology displacement as a necessary evil required to advance the overall prosperity of
the economy. By "releasing" workers, the capitalists were providing a
cheap labor pool that could be taken up by new industries which in
tum would use the surplus labor to increase their own profits. The
profits would then be reinvested in new laborsaving technology that
would once again displace labor, reduce unit costs, and increase sales,
creating a perpetual upward cycle of economic growth and prosperity.
John Bates Clark, founder of the American Economic Association,
observed that "a supply of unemployed labor is always at hand, and it is
neither possible or normal that it should be altogether absent. The
well-being of workers requires that progress should go on, and it
cannot do so without causing temporary displacement of laborers."4
Another American economist, William Leiserson, echoed Clark's
enthusiasm, suggesting that "the army of the unemployed is no more
unemployed than are firemen who wait in fire-houses for the alarm to
sound, or the reserve police force ready to meet the next call."5

THE ROARING TWENTIES

The question of whether modem machine technology creates job
growth and prosperity or unemployment, recession, and even depres-
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sion was put to the test in the 1920S. As today, a fundamental restructuring of work and a spate of new laborsaving technologies were
altering the economic landscape. The Ford assembly line and the
General Motors organizational revolution radically changed the way
companies produce goods and services. The internal combustion
engine and the automobile were quickening the pace of transportation. Electricity provided a cheap and abundant supply of energy to
drive the production process. Productivity had been rising steadily
since the tum of the century. In 1912, 4,664 worker-hours were
required to build a car. By the mid-1920S one could be built in less than
813 worker-hours. 6 Similar productivity gains were realized in many
other industries.
Between 1920 and 1927, productivity in American industry rose by
40 percent. In manufacturing, output per man-hour rose by an astounding 5.6 percent a year between 1919 and 1929. At the same time,
more than 2.5 million jobs disappeared. In the manufacturing sector
alone more than 825,000 blue collar workers were let go. 7
In 1925 the Senate Committee on Education and Labor, chaired
by Robert Wagner, held hearings on the increasing numbers of working people being displaced by new technologies and rising productivity. The committee found that most of the workers who lost their jobs
because of "technology improvements" remained unemployed for an
extended period, and when they did find work, it was generally at a
lower wage level.B
As productivity soared in the 1920S and a growing number of workers were handed pink slips, sales dropped off dramatically. The press
began to run stories about "buyers' strikes" and "limited markets."
Faced with a glut of overproduction and not enough buyers, the
business community began to marshal its public-relation resources to
rally the consumer public. The National Association of Manufacturers
called on the public to "end the buyers' strike." In New York, businessmen organized the Prosperity Bureau and urged consumers to "Buy
Now" and "Put the Money Back to Work," reminding the public that
"Your Purchases Keep America Employed." Local chambers of commerce took up the banner and spread the corporate message across the
country. 9 The business community hoped that by convincing those still
working to buy more and save less, they could empty their warehouses
and shelves and keep the American economy going. Their crusade to
turn American workers into "mass" consumers became known as the
gospel of consumption.
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THE GOSPEL OF MASS CONSUMPTION

The term "consumption" has both English and French roots. In its
original form, to consume meant to destroy, to pillage, to subdue, to
exhaust. It is a word steeped in violence and until the present century
had only negative connotations. As late as the 1920S, the word was still
being used to refer to the most deadly disease of the daytuberculosis. Today the average American is consuming twice as much
as he or she did at the end of World War 11. 10 The metamorphosis of
consumption from vice to virtue is one of the most important yet least
examined phenomena of the twentieth century.
The mass-consumption phenomenon did not occur spontaneously, nor was it the inevitable by-product of an insatiable human
nature. Quite the contrary. Economists at the tum of the century
noted that most working people were content to earn just enough
income to provide for their basic needs and a few luxuries, after which
they preferred increased leisure time over additional work hours and
extra income. According to economists of the day like Stanley Trevor
and John Bates Clark, as people's income and affluence increase, a
diminishing utility of returns sets in, making each increment in wealth
less desirable. The fact that people preferred to trade additional hours
of work for additional hours of leisure time became a critical concern
and a bane to businessmen whose inventories of goods were quickly
piling up on factory floors and in warehouses across the nation.
With an increasing number of workers being displaced by new
laborsaving technologies and with production soaring, the business
community desparately searched for new ways to reorient the psychology of existing wage earners, to draw them into what Edward
Cowdrick, an industrial relations consultant of the time, called "the
new economic gospel of consumption."ll
Converting Americans from a psychology of thrift to one of spendthrift proved a daunting task. The Protestant work ethic, which had so
dominated the American frontier ethos, was deeply ingrained. Parsimony and savings were cornerstones of the American way of life, part
of the early Yankee tradition that had served as a guidepost for
generations of Americans as well as an anchor for newly arrived
immigrants determined to make a better life for their children's generation. For most Americans, the virtue of self-sacrifice continued to
hold sway over the lure of immediate gratification in the marketplace.
The American business community set out to radically change the
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psychology that had built a nation-to tum American workers from
investors in the future to spenders in the present.
Early on, business leaders realized that in order to make people
"want" things they had never previously desired, they had to create
"the dissatisfied consumer." Charles Kettering of General Motors was
among the first to preach the new gospel of consumption. GM had
already begun to introduce annual model changes in its automobiles
and launched a vigorous advertising campaign designed to make
consumers discontent with the car they already owned. "The key to
economic prosperity," said Kettering, "is the organized creation of
dissatisfaction." The economist John Kenneth Galbraith put it more
succinctly years later, observing that the new mission of business was
to "create the wants it seeks to satisfy."12
The long-standing emphasis on production, which had so preoccupied economists earlier in the century, was suddenly matched by a
newfound interest in consumption. A new subfield of economics,
"consumption economics," emerged in the 1920S as more and more
economists turned their intellectual attention to the consumer. Marketing, which had previously played a peripheral role in business
affairs, took on a new importance. The producer culture was being
converted overnight to the consumer culture. 13
The new interest in marketing reflected a growing awareness on
the part of the business community of the central importance of the
consumer in maintaining the economy. Historian Frederick Lewis
Allen summed up the emerging consciousness: "Business had learned
as never before the importance of the ultimate consumer. Unless he
could be persuaded to buy and buy lavishly, the whole stream of six
cylinder cars, super heterodynes, cigarettes, rouge compacts, and
electric ice boxes would be dammed up at its outlets."14
It was not long before advertisers began to shift their sales pitches
from utilitarian arguments and descriptive information to emotional
appeals to status and social differentiation. The common man and
woman were invited to emulate the rich, to take on the trappings of
wealth and prosperity previously reserved for the business aristocracy
and social elite. "Fashion" became the watchword of the day as companies and industries sought to identify their products with the vogue
and the chic.
Consumption economists like Hazel Kyrk were quick to point out
the commercial advantages of turning a nation of working people into
status-conscious consumers. Growth, she declared, required a new
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level of consumer buying. "Luxuries for the well-off," she argued, had
to be "turned into necessities for the poorer classes." Overproduction
and technological employment could be mitigated, even eliminated, if
only the working class could be re-educated toward the "dynamic
consumption of luxuries."15
Transforming the American worker into a status-conscious consumer was a radical undertaking. Most Americans were still making
most of their own goods at home. Advertisers used every available
means and opportunity to denigrate "homemade" products and to
promote the "store-bought" and "factory-made" items. The young
were particularly targeted. Advertising messages were designed to
make them feel ashamed of wearing or using homemade products.
Increasingly, the battle lines were drawn around the issue of being
"modem" or "old-fashioned." Fear of being left behind proved a powerful motivating force in stimulating purchasing power. Labor historian Harry Braverman captured the commercial spirit of the times,
remarking that "the source of status is no longer the ability to make
things but simply the ability to purchase them."16
New concepts of marketing and advertising, which had been
slowly gaining ground for several decades, took off in the 1920S,
reflecting the business community's growing determination to empty
its warehouses and increase the pace of consumption to match the
ever-accelerating productivity. Brand names, once an oddity, became
a permanent feature of the American economy. After the Civil War the
only brand-name product one was likely to see in the local general
store was Baker's chocolate. Even as late as 1900, most general stores
sold staples like sugar, vinegar, flour, nails, and pins unmarked and
unlabeled from barrels and bins.
Manufacturers anxious to move their products and impatient with
the slow pace of jobbers and wholesalers began to sell directly to the
public under brand labels. Many of the products were novel and
required changing the lifestyles and eating habits of consumers. Author Susan Strasser recounts the many marketing problems encountered by companies trying to sell products that never before existed
and create needs that people had never before perceived: "People who
never before bought com flakes were taught to need them: those
formerly content to buy oats scooped from the grocer's bin were
informed about why they should prefer Quaker Oats in a box. At the
same time, they learned how packaged breakfast cereals fit modem
urban life-styles, suiting people seeking convenience."17
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Many companies sought new ways to reorient their products to
increase sales. Coca-Cola was originally marketed as a headache remedy. It was repositioned as a popular beverage. Asa Candler, who
bought the patent on the process from an Atlanta pharmacist, reasoned
that "the chronic sufferer from headaches may have but one a week.
Many persons have only one a year. There was one dreadful malady,
though, that everybody ... suffered from daily ... which during six or
eight months of the year would be treated and relieved, only to
develop again within less than a hour. That malady was thirst."18
In 1919 the American Sugar Refining Company introduced Domino Golden Syrup, a new product that could be produced throughout
the year. Up until then, most Americans used molasses, which was
produced in the fall season and used on pancakes during the "winter
pancake season." Finding it difficult to convince consumers to eat
pancakes all year 'round, Domino came up with an alternative use for
its new syrup. It began to sell the product to soda fountains, where it
was marketed as the Domino Syrup Nut Sundae and sold during the
hot summer months. 19
Companies also experimented with a number of direct marketing
schemes to promote their profjucts and increase sales. Premiums and
other giveaways were commonplace by the mid-1920S. Many major
manufacturers of household products also relied heavily on coupons
and ran extensive advertising campaigns in local newspapers.
Nothing, however, proved more successful in reorienting the buying habits of American wage earners than the notion of consumer
credit. Buying on installment was seductive, and for many became
addictive. In less than a decade, a nation of hardworking, frugal
Americans were made over into a hedonist culture in search of evernew avenues of instant gratification. At the time of the great stock
market crash, 60 percent of the radios, automobiles, and furniture sold
in the United States were purchased on installment credit. 20
Many factors converged in the 1920S to help create a psychology of
mass consumption. Perhaps the most enduring of the changes that
took place in that decade of transition was the emergence of the
suburb. Here was a new kind of domicile, designed in part to emulate
the leisurely country life of the rich and famous. Economist Walter
Pitkin predicted that "the suburban home-owner would become the
ideal consumer."21
In the 1920S more than 7 million middle-class families migrated to
the suburbs. 22 Many viewed the transition from city to suburb as a rite
of passage, a declaration of having arrived in American society. Subur-
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ban homeownership conferred a new kind of status-one reflected in
the aristocratic-sounding names of the streets and subdivisionsCountry Club Lane, Green Acre Estates. The suburban home became
as much a display as a dwelling. "Keeping up with the Joneses" became
a preoccupation, and for many a suburban homeowner, a near obsession. Advertisers zeroed in on the new suburban "aristocrats" determined to fill their castles with an endless array of new products and
services.
By 1929 the mass psychology of consumerism had taken hold in
America. The traditional American virtues of Yankee frugality and
frontier self-sacrifice were fading. That year President Herbert Hoover's Committee on Recent Economic Changes published a revealing
report on the profound change in human psychology that had taken
place in less than a decade. The report ended with a glowing prediction of what lay ahead for America:
The survey has proved conclusively what has long been held
theoretically to be true, that wants are insatiable; that one want
satisfied makes way for another. The conclusion is that economically we have a boundless field before us; that there are new
wants which will make way endlessly for newer wants as fast as
they are satisfied. . . . By advertising and other promotional devices ... a measurable pull on production has been created ...
It would seem that we can go on with increasing activity ... Our
situation is fortunate, our momentum remarkable. 23

Just a few short months later the stock market crashed, plunging
the nation and the world into the darkest depression of the modem age.
The Hoover Committee, like many of the politicians and business leaders of the day, was so fixated on the idea that supply creates
demand that it was unable to see the negative dynamic that was
careening the economy into a major depression. In order to compensate for the rising technological unemployment brought about by the
introduction of new laborsaving technologies, American corporations poured millions of dollars into advertising and marketing campaigns, hoping to convince the still-employed workforce to engage in
an orgy of spending. Unfortunately, the income of wage earners was
not rising fast enough to keep up with the increases in productivity
and output. Most employers preferred to pocket the extra profit realized from productivity gains rather than pass the savings along to the
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workers in the form of higher wages. Henry Ford, to his credit,
suggested that workers be paid enough to buy the products companies
were producing. Otherwise, he asked, "who would buy my cars?"24 His
colleagues chose to ignore the advice.
The business community remained convinced that it could continue to reap windfall profits, depress wages, and still prime the
consumer pump sufficiently to absorb the overproduction. The pump,
however, was running dry. The new advertising and marketing
schemes did stimulate a new psychology of mass consumption. However, lacking sufficient income to purchase all of the new products
flooding the market, American workers continued to buy on credit.
Some critics at the time warned that "goods are being put in hock
faster than they can be produced."25 The warnings went unheeded
until it was too late.
The business community had failed to understand that its very
success was at the root of the growing economic crisis. By displacing
workers with laborsaVing technologies, American companies increased productivity, but at the expense of creating larger numbers of
unemployed and underemployed workers who lacked the purchasing
power to buy their goods. Even during the depression years, productivity gains continued to result in labor displacement, greater unemployment, and a further depression of the economy. In a study of the
manufacturing sector published in 1938, Frederick Mills found that
while 51 percent of the decline in man-hours worked was directly
related to a fall in production, a surprising 49 percent was tied to rising
productivity and labor displacement. 26 The economic system seemed
caught in a terrible and ironic contradiction from which there appeared no escape. Trapped by an ever-worsening depression, many
companies continued to cut costs by substituting machines for
workers, hoping to boost productivity-only to add fuel to the fire.
At the depth of the depression, the British economist John Maynard Keynes published The General Theory of Employment, Interest
and Money, which was to fundamentally alter the way governments
regulate economic policy. In a prescient passage, he warned his readers of a new and dangerous phenomenon whose impact in the years
ahead was likely to be profound: "We are being afflicted with a new
disease of which some readers may not yet have heard the name, but of
which they will hear a great deal in the years to come-namely
'technological unemployment: This means unemployment due to
our discovery of means of economizing the use of labor outrunning
the pace at which we can find new uses for labor."27
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By the 1930s, many mainstream economists were suggesting that
increased efficiency and rising productivity, brought on by laborsaving
technology, was only exacerbating the economic plight of every industrial nation. Trade unionists, business leaders, economists, and government officials began looking for a way out of what many had come to
see as the ultimate contradiction of capitalism. Organized labor began
lobbying for a shorter workweek as an equitable solution to the crisis,
arguing that working people had a right to share in the productivity
gains brought on by the new laborsaving technologies. By employing
more people at fewer hours, labor leaders hoped to reduce unemployment, stimulate purchasing power, and revive the economy. Union
members across the country joined together under the "share the
work" banner.

THE SHARE THE WORK MOVEMENT

In October of 1929 fewer than one million people were unemployed.
By December 1931 more than 10 million Americans were without
work. Six months later, in June of 1932, the number of unemployed had
climbed to 13 million. Unemployment peaked at more than 15 million
at the height of the depression, in March 1933. 28
A growing number of economists blamed the depression on the
technological revolution of the 1920S that had increased productivity
and output faster than demand could be generated for goods and
services. More than a half century earlier, Frederick Engels wrote,
"The ever increasing perfectibility of modern machinery is ...
turned into a compulsory law that forces the individual industrial
capitalist always to improve his machinery, always to increase its productive force. . . [but] the extension of the markets cannot keep
pace with the extension of production. The collision becomes inevitable."29
Engels' views, once considered unduly pessimistic and even
wrongheaded, were now being taken up by conventional economists
and engineers. Dexter Kimball, the dean of the College of Engineering
at Cornell University, like many others, came to see an inextricable
relationship between new laborsaving, timesaving technolOgies, greater
efficiency, and rising unemployment. "For the first time," Kimball
observed, "a new and sharp question is raised concerning our manufacturing methods and equipment, and the fear is expressed that our
industrial equipment is so efficient that permanent overproduction ...

26

THE

TWO

FACES

OF

TECHNOLOGY

has occurred and that consequently technological unemployment has
become a permanent factor."3o
Labor leaders at the time turned to the notion of matching productivity gains with a reduction in hours worked as a way of putting people
back to work, increasing purchasing power, and jump-starting an idle
economy. Although throughout the 1920S labor had argued that productivity gains should be shared with the workers in the form of
reduced work hours, the argument for the shorter week had concentrated more on the psychological and social benefits of leisure rather
than the economic benefits. Historian Benjamin Hunnicutt notes that
at the 1929 American Federation of Labor (AFL) convention, the Executive Council's final report on shorter hours "made no mention of unemployment or higher wages, presenting instead a lengthy praise of
worker leisure, describing it as necessary for rounded development of
the body, mind and spirit ... the richness oflife ... social progress ...
and civilization itsel£"31
By 1932 organized labor had shifted the argument for reduced
hours from quality of life concerns to economic justice. Labor leaders
viewed technological unemployment as "a natural result of increased
efficiency, economic surpluses, and limited markets."32 They argued
that if the nation were to avoid widespread and permanent unemployment it was necessary for the business community to share the productivity gains with its workers in the form of reduced working hours.
Redistribution of hours was increasingly seen as a survival issue. If
new technologies increased productivity and led to fewer workers and
overproduction, the only appropriate antidote was to reduce the number of hours worked so that everyone would have a job and enough
income and purchasing power to absorb the increases in production.
Bertrand Russell, the great English mathematician and philosopher,
stated labor's case. "There should not be eight hours per day for some
and zero for others but four hours per day for all."33
On July 20, 1932, the AFL Executive Council, meeting in Atlantic
City, drafted a statement calling on President Hoover to convene a
conference of business and labor leaders for the purpose of implementing a thirty-hour workweek to "create work opportunities for
millions of idle men and women."34 Anxious to stimulate consumer
purchasing power, and seeing no other viable solution on the horizon,
many business leaders reluctantly joined the campaign for a shorter
workweek. Major employers, including Kellogg's of Battle Creek,
Sears, Roebuck, Standard Oil of New Jersey, and Hudson Motors
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voluntarily cut their workweeks to thirty hours to keep people employed. 35
The Kellogg's decision was the most ambitious and innovative of
the plans. W. K. Kellogg, the owner, reasoned that "if we put in four sixhour shifts ... instead of three eight-hour shifts, this will give work
and paychecks to the heads of three hundred more families in Battle
Creek." To insure the adequate purchasing power of its employees,
the company raised the minimum wage of its male workers to $4.00
per day, and increased hourly wages by 12.5 percent, which offset the
loss of two hours of work each day.36
Kellogg's management argued that its workers ought to be able to
benefit from increases in productivity by enjoying higher wages and
shorter workweeks. The company produced reports showing that
reduced work schedules improved enthusiasm and efficiency on the
job. In 1935 the company published a detailed study shOwing that after
"five years under the six hour day, burden [or overhead] unit cost was
reduced by 25 per cent ... labor unit costs reduced by 10 per
cent ... accidents reduced 41 percent ... [and] 39 per cent more
people [were] working at Kellogg's than in 1929."37 The company was
proud of its accomplishments and eager to share its insights with
others in the business community: "This isn't just a theory with us. We
have proved it with five years actual experience. We have found that,
with the shorter working day, the efficiency and morale of our employees is [sic] so increased, the accident and insurance rates are so
improved, and the unit cost of production is so lowered that we can
afford to pay as much for six hours as we formerly paid for eight."38
The Kellogg philosophy extended well beyond notions of improved worker efficiency and reduced unemployment. President
Lewis L. Brown spoke for the Kellogg family when he said that the goal
of increased productivity should be not only profit, but also more
leisure time for millions of American workers so they could renew
their commitments to family and community and explore their own
personal freedom. The company introduced a number of innovations
at the plant and in the community to advance the leisure ethic,
including the erection of a gymnasium and recreation hall, an outdoor
athletic park, a recreation park, employee garden plots, day-care
facilities, and a nature center to allow its employees to enjoy the beauty
of the Michigan countryside. 39
A survey of 1,718 business executives conducted by the Industrial
Conference Board found that by 1932 more than half of American
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industry had reduced the number of hours worked, in order to save
jobs and promote consumer spending. 4o H. I. Harriman, president of
the National Chamber of Commerce, spoke out in favor of spreading
the work more equitably among American workers, saying, "It is
better for all of us to be at work some of the time than for some of us to
be at work all of the time while others are not at work at all."41
On December 31, 1932, Senator Hugo L. Black of Alabama introduced a bill in the U.S. Senate calling for a thirty-hour workweek as the
"only practical and possible method of dealing with employment."
Black addressed the nation on radio, urging Americans to support the
"30 Hour Work Week Bill." He predicted that its passage would lead to
the immediate re-employment of more than 6.5 million jobless Americans and benefit industry by increasing the purchasing power of
millions of newly hired wage earners.42
At congressional hearings held on the Black bill in January and
February of 1933, William Green of the AFL testified that he was
firmly convinced that "the shorter work day and the shorter work
week must be applied generally and universally if we are to provide
and create work opportunity for the millions of workmen who are idle
and who are anxious to work."43
Much to the surprise of the country, the Senate passed the Black
bill on April 6, 1933, by a vote of 53 to 30, mandating a thirty-hour week
for all businesses engaged in interstate and foreign commerce. The
Senate vote electrified the public and sent shudders through Wall
Street. Labor, a union publication, ran the banner headline, GREAT
VICTORY. Its editors, as incredulous as the rest of the country over
what had transpired on the Senate floor, reflected on the importance
of the event. They wrote, "Ten years ago, such a bill would have been
smothered in committee. Last week a tremendous majority of Senators, progressives and conservatives alike, were in favor of it. This
marks the most amazing change in public opinion in recent history."44
The Black bill went immediately to the House of Representatives,
where William P. Connery, Jr., of Massachusetts, the chairman of the
Labor Committee, predicted quick passage. The bill was voted out of
committee with a recommendation that the House pass the legislation.
The legislation seemed assured. Most Americans thought they were
about to be the first labor force in the world to work a thirty-hour week.
The excitement in the country was to be short-lived. President
Roosevelt-joined by the nation's business leaders-moved immediately to kill the legislation. While the Administration acknowledged
that a reduction in the number of hours worked would provide jobs in
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the short run and boost purchasing power, Roosevelt was concerned
that it would have a negative long-term impact, slowing growth and
hurting America's ability to effectively compete overseas. The business
community, although in favor of voluntary short-term strategies to
reduce the number of hours worked, was opposed to federallegislation that would institutionalize the thirty-hour week and make it a
permanent feature of the American economy.
Roosevelt convinced the House Rules Committee to scuttle the
Black-Connery bill in return for passage of the National Industrial
Recovery Act (NIRA), which contained provisions allowing the government to set the length of the workweek for targeted industries.
Both Congress and organized labor capitulated, in large part, because
the NIRA legislation guaranteed labor the right to organize and bargain collectively with management, a demand the unions had long
sought in federal legislation. In essence, the demand for shorter hours
was sacrificed in return for the right of labor to have the full protection
of federal law in their efforts to organize the American workplace.
Roosevelt later "voiced regret that he did not get behind the BlackConnery Thirty Hour Week Bill and push it through Congress."45 In
1937 he delivered an address to a special session of Congress convened
to deal with the worsening employment picture that year. He asked his
colleagues a question that is as timely and significant today as it was
when he spoke before Congress more than a half century ago. "What
does the country ultimately gain if we encourage businessmen to
enlarge the capacity of American industry to produce unless we see
that the income of our working population actually expands to create
markets to absorb that increased production."46
With the "gospel of consumption" crusade stalled by collapsing
consumer credit, and the "share the work" movement stymied by
congressional inaction, the country finally turned to the federal government to bailout the ailing economy. It came in the form of the New
Deal and a new approach to solving the twin problems of widespread
technological unemployment and ineffective consumer demand in
America.

THE NEW DEAL

Just months after being elected to office, President Franklin Delano
Roosevelt enacted the first in a series of legislative programs designed
to put America back to work. The National Industrial Recovery Act
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(NIRA) of 1933 committed the country to employing millions in an
expanded public-works program. Unveiling the new program to the
American people, Roosevelt made it clear that "our first purpose is to
create employment as fast as we can." The New Deal Administration
saw its role as an employer of last resort, a kind of backup mechanism
that could effectively jump-start a weakened economy. Roosevelt
emphasized government's new role, saying that "the aim of this whole
effort is to restore our rich domestic market by raising its vast consuming capacity.... The pent-up demand of the people is very great and if
we can release it on so broad a front, we need not fear a lagging
recovery."47
The NIRA was followed by the Civil Works Administration in 1933
and 1934, which found jobs for more than 4 million unemployed
workers. 48 In 1935 Roosevelt launched a still more ambitious job
creation effort-the Works Progress Administration, or WPA. The aim
of the WPA was to stimulate immediate consumer purchasing power
by initiating what the Roosevelt administration called "light projects,"
programs that were labor-intensive, cost little to implement, and could
be completed quickly. The idea was to use more manpower than
materials and machinery and to get paychecks in the hands of as many
laborers as possible, as quickly as possible. By emphasizing work for
unskilled and semiskilled laborers, and purposely deemphasizing
large capital expenditure, the White House hoped to put money
directly in the hands of the group most likely to spend it immediately
in order to help stimulate retail business. 49 Harry Hopkins, who
headed up the WPA effort for Roosevelt, argued persuasively that the
first priority of the government was "to get the national income up [so
that] the underprivileged one third of the American people can become consumers, and thus participate in the economy." To Hopkins
and others in the Roosevelt brain trust, it had become all too apparent
that the principal cause of the depression lay in the fact that "consumer incomes did not increase fast enough to take the goods off the
market."50 The government's task was to provide jobs, income, and
increased purchasing power to restart the economic engine.
In addition to the WPA, the Roosevelt administration launched
the Tennessee Valley Authority (TVA) and built the Boulder and Grand
Coulee dams as well as other electricity-generating plants to boost
government work rolls and bring cheap electrical power to rural
communities and businesses. The National Youth Administration was
set up in 1935 to train and employ the nation's youth. The Federal
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Theater Project and the Federal Writers' Project put many of the
nation's artists back to work. The Federal Housing Administration
(FHA) was established and the Homeowners Loan Association set up
to boost employment in the construction industry and assist financially
stressed homeowners. Finally, the Agriculture Adjustment Act of 1933
and the Soil Conservation Act of 1936 were passed to help farmers
survive the depression.
To aid older Americans and stimulate consumer spending, the
Roosevelt administration passed the Social Security Act of 1935. Unemployment compensation was established to ease the burden of
workers temporarily laid off. The Administration also passed the Fair
Labor Standards Act to guarantee minimum wage standards and the
National Labor Relations Act to help make it easier for unions to
organize. It was believed that a strong union movement could more
effectively bargain for improved wages and provide additional consumer purchasing power to grease the economy.
The New Deal Administration also sought to manipulate purchasing power by its tax policies. Some economists, like Marriner
Eccles, fought hard for tax policies that would stimulate the economy
by lowering the taxes on consumption-which represented nearly
60 percent of the federal tax revenues-and by raising the taxes on
incomes, gifts, corporate profits, and estates. The idea was to take
money from the wealthy, who are more likely to "oversave" it, and give
more money to the middle, working class, and the poor, who were more
likely to spend it, thus boosting sales and economic growth. 51
The New Deal was at best only a partial success. In 1940 the
nation's unemployment still hovered at nearly 15 percent. Although the
rate was conSiderably lower than in 1933, when it had reached a high of
24-9 percent, the economy continued in a depression. 52 Still, FDR's
many reform programs established a new role for the federal
government-one that has remained firmly entrenched in public policy ever since. Thereafter, government was to play a key part in
regulating the economic activity of the country by attempting to
assure adequate levels of employment and income to keep the economy from faltering.
Despite the many new government programs pushed through during the 1930S in the United States and in other countries, the endemic
weaknesses in the industrial system that had precipitated the worldwide economic crisis in the first place continued to plague the international economic community. It was only global war that saved the
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American economy. Within a year after the United States entered
World War II, government expenditures climbed from $16.9 billion to
more than $51.9 billion. By 1943, federal outlays on the war totaled
more than $81.1 billion. Unemployment was cut in half in 1942, and in
half again in 1943. 53

THE POSTWAR WORLD

The war economy continued after V-J day in the form of a vast militaryindustrial complex, a labyrinth of Pentagon-financed endeavors that
came to dominate the American economy. By the late 1980s, over
20,000 major defense contracting corporations and an additional
100,000 subcontractors were working on Pentagon projects. 54 The
military share of total goods consumption was more than 10 percent
during the Reagan-Bush years. The military-industrial complex had
swelled to such monstrous proportions that if it were a separate nation,
it would rank as the world's thirteenth-largest power. In the 1980s the
United States spent more than $2.3 trillion on military security. Nearly
$46 out of every $100 of new capital went to the military economy.55
Even with the addition of a permanent military-industrial complex, the postwar boom was threatened by continued technological
unemployment in the 1950S and 1960s resulting from breakthroughs in
automation. New products-especially television and consumer
electronics-helped cushion the blow and provide jobs for workers
displaced by machines in other industries. The service sector also
grew significantly, in part to fill the vacuum left by millions of women
leaving the home to work in the economy. Government spending
continued to provide jobs as well, dampening the effect of technological unemployment. In 1929 government spending was only
12 percent of the gross national product. By 1975 total government
spending was more than 33.2 percent of the nation's GNP.56
The National Defense Highway Act of the 1950S, the most costly
public-works project in history, spawned a new highway and suburban
culture and opened up new employment opportunities in every region
of the country. The Great Society programs in the 1960s provided jobs
for many of the nation's poor, again mitigating the negative impact of
rising productivity and growing technological unemployment. The
Cold War and the Vietnam War led to an accelerated flow of government dollars into defense industries, insuring an expanding economy
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and employment for many who might otherwise have been displaced
by new technologies. Finally, by the mid-1970S more than 19 percent of
all u.s. workers had jobs in the public sector, making the government
the largest employer in the United States. 57

NEW REALITIES

The new economic realities of the coming century make it far less
likely that either the marketplace or public sector will once again be
able to rescue the economy from increasing technological unemployment and weakened consumer demand. Information and telecommunication technologies threaten a loss of tens of millions of jobs in
the years ahead and the steady decline of work in many industries and
employment categories. The technological optimists counter that the
new products and services of the high-technology revolution will
generate additional employment, and point to the fact that earlier in
the century the automobile made the horse and buggy obsolete but
generated millions of new jobs in the process. Although it is true that
many of the products and services of the Information Age are making
older products and services obsolete, they require far fewer workers to
produce and operate. Take, for example, the highly touted information
superhighway-a revolutionary new form of two-way communications that can bring a range of information and services directly to the
consumer, bypassing traditional channels of transportation and distribution. The new data superhighway will employ an increasing number of computer scientists, engineers, producers, writers, and entertainers-to program, monitor, and run the networks. Nonetheless,
their numbers will pale in contrast to the millions of employees in the
wholesale and retail sectors whose jobs will be made redundant and
irrelevant by the new medium.
Dennis Chamot, formerly of the Department for Professional
Employees of the AFL-CIO, cites still another equally compelling
example, the emerging biotechnology industry, one of the new
growth industries of the high-technology revolution. The Clinton administration, and especially Vice President Al Gore, often single out
biotechnology as the kind of new industry that is creating whole new
jobs, many of which were unimaginable just a decade ago. While the
types of jobs may be new, the number of jobs are few because of the
capital-intensive nature of the industry. The biotech industry has
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generated fewer than 97,000 jobs in the last ten years. Chamot reminds us that "double that number of jobs were eliminated through
downsizing last year [1993] alone." To reduce unemployment by a
single percentage point, says Chamot, "we would have to overnight
create something like eleven biotech industries," a feat well beyond
the current scientific, technological, and economic capacity of our
society.58
Many in the business community acknowledge that some of the
new high-technology innovations and industries create far fewer jobs
than they replace. They continue to believe, however, that the losses in
the domestic market will be checked by an increase in foreign demand
and the opening up of new markets abroad. Today's global corporations are engaged in a fierce battle to lower trade barriers
and push into new untapped regions in search of markets for the
expanding production of goods and services. They hope that new
markets can be created at a fast enough pace to absorb the increased
productive potential of the new technology revolution. Murray
Weidenbaum, formerly chairman of the Council of Economic Advisors under President Reagan, among others argues that new markets
opening up in Asia and the Pacific will likely provide a wellspring of
new consumer purchasing power for American-made goods. 59
Corporate efforts to create new markets, however, are being met
with only marginal success for the simple reason that the same technological and economic forces at work in America are affecting much
of the global economy. In Europe, Japan, and in a growing number of
developing nations, re-engineering and automation are replacing human labor at an ever-accelerating rate, reducing effective demand in
scores of countries.
Faced with anemic markets, both at home and abroad, many
companies have turned to new laborsaving technology as a way of
cutting costs and squeezing more profits out of an ever shrinking
revenue base. '~merican companies, being very cost sensitive, are
really trying to substitute machinery for labor rather than purchase
more machinery and more labor," says David Wyss, chief economist
for the consulting firm of DRS/McGraw-Hill. While U.S. companies
spent more than $592 billion in 1993 on new capital, the Commerce
Department reports that less than $120 billion went into the construction of new factories and buildings that require more workers.
The rest went to upgrading the efficiency of existing facilities, allowing companies to produce the same output at less costs and with
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fewer workers. Of course, the savings prove to be only temporary. Fewer workers translates into less purchasing power for the
economy as a whole, further shrinking potential markets and revenues. 60
With demand seriously weakened by rising unemployment and
underemployment in most of the industrial world, the business community has turned to extending easy consumer credit in an effort to
stimulate purchasing power. Installment buying, loans, and credit card
purchases have become a way of life in many industrial countries. In
the United States alone, private consumer debt increased 210 percent
in the 1960s and 268 percent during the 1970s. Today it is more than
$4 trillion. 61 According to a 1994 report from the Federal Reserve
Board, middle-class families are paying nearly a quarter of their income to creditors, a substantially higher level than in previous periods
of economic recovery. The disquieting figures led Reserve Board
member Lawrence B. Lindsey to comment that "what seems to be one
of the best times financially for our country as a whole stands in
contrast to what is arguably one of the riskiest times that large parts of
the household sector have faced in many years."62 The report went on
to say that middle-class wage earners may be nearing the limits of their
borrowing capacity.
In the past, when a technology revolution threatened the wholesale loss of jobs in an economic sector, a new sector emerged to absorb
the surplus labor. Earlier in the century, the fledgling manufacturing
sector was able to absorb many of the millions of farmhands and farm
owners who were displaced by the rapid mechanization of agriculture.
Between the mid-1950s and the early 1980s, the fast-growing service
sector was able to re-employ many of the blue collar workers displaced
by automation. Today, however, as all these sectors fall victim to rapid
restructuring and automation, no "significant" new sector has developed to absorb the millions who are being displaced. The only new
sector on the horizon is the knowledge sector, an elite group
of industries and profeSSional disciplines responsible for ushering
in the new high-tech automated economy of the future. The new
professionals-the so-called symbolic analysts or knowledge workers-come from the fields of science, engineering, management, consultancy, teaching, marketing, media, and entertainment. While their
numbers will continue to grow, they will remain small compared to the
number of workers displaced by the new generation of "thinking
machines."
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RETRAINING FOR WHAT?

The Clinton administration has pinned its hopes on retraining millions
of Americans for high-tech jobs as the only viable means of reducing
technological unemployment and improving the economic well-being
of American workers. The White House is seeking more than $3.4 billion in federal funds to upgrade existing training programs and initiate
new projects to retrain the more than 2 million Americans who lose
their jobs each year. 63 Robert Reich, the Secretary of Labor, has been
barnstorming the country, garnering support for a massive retraining
effort. In speech after speech, Reich warns his audiences that the
United States is entering a new, highly competitive global economy
and that "to succeed in the new economy, our workers must be better
educated, highly skilled, and adaptable, as well as trained to worldclass standards."64 While the White House is pleading for more job
retraining, a growing number of critics are beginning to ask the
question, "Retraining for what?" With the agricultural, manufacturing, and service sector all automating their operations and reengineering millions of Americans out of their jobs, the question of
where these displaced workers will find alternative employment, once
they've become retrained, becomes paramount. A 1993 study by the
Department of Labor found that less than 20 percent of those who
were retrained under federal programs for dislocated workers were
able to find new jobs paying at least 80 percent of their former salary.65
The few good jobs that are becoming available in the new hightech global economy are in the knowledge sector. It is naive to believe
that large numbers of unskilled and skilled blue and white collar
workers will be retrained to be physicists, computer scientists, highlevel technicians, molecular biologists, business consultants, lawyers,
accountants, and the like. To begin with, the gap in educational levels
between those needingjobs and the kind of high-tech jobs available is
so wide that no retraining program could hope to adequately upgrade
the educational performance of workers to match the kind of limited
professional employment opportunities that exist. Charles F. Albrecht,
Jr., President of Drake Beam Morin Human Resource Consulting, says
that "a large majority of the people [being displaced by the new
information and telecommunication technologies] will not have the
skill bank or the capacity to be retrained." The hard reality, says
Albrecht, is that "the thought processes and initiatives that are necessary to manage these machines and make them work are beyond their
grasp."66
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According to a study on "Adult Literacy in America," sponsored by
the Department of Education, upwards of 90 million Americans are so
poorly educated that they cannot even "write a brief letter explaining
an error on a credit card, figure out a Saturday departure on a bus
schedule or use a calculator to determine the difference between a
sale price and a regular price."67 Currently, one out of every three
adults in the United States is functionally, marginally, or completely
illiterate. More than 20 million Americans are either unable to read or
have less than a fifth-grade reading level. An additional 35 million have
less than a ninth-grade reading level. As educator Jonathan Kozol
points out, "employment qualifications for all but a handful of domestic jobs begins at the ninth-grade level."68 For these Americans, the
hope of being retrained or schooled for a new job in the elite knowledge sector is painfully out of reach. And, even if re-education and
retraining on a mass scale were implemented, not enough high-tech
jobs will be available in the automated economy of the twenty-first
century to absorb the vast numbers of dislocated workers.

THE SHRINKING PUBLIC SECTOR

For the past sixty years, increased government spending has been the
only viable means "to cheat the devil of ineffective demand" says
economist Paul Samuelson. 69 Technological innovation, rising productivity, growing technological unemployment, and ineffective demand
have characterized the American economy since the 1950S, forcing the
federal government to adopt a strategy of deficit spending to create
jobs, stimulate purchasing power, and boost economic growth. As a
result, the federal budget has run in the red every single year but one
since President Kennedy took office in 1961.70
In 1960 the federal deficit exceeded $59 billion and the national
debt stood at $914.3 billion. By 1991 the deficit was running over
$300 billion and the debt was approaching a staggering $4 trillion. The
deficit for 1993 exceeded $255 billion. The U.S. government currently
borrows one dollar for every four dollars that it spends. Interest
payments on the national debt are nearly $300 billion per year, or more
than 20 percent of government spending. 71
Increased federal deficits and an astronomical rise in the national
debt have focused public attention on the need to cut spending.
Concerns over deficit spending and mushrooming debt are being
heard in other countries as well. Allover the world, nations are
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beginning to cut their budgets in order to address the problem of
deficits and national debts.
In the United States many of the cuts are occurring in defense. The
military-industrial complex, which played a critical role in maintaining
the economic prosperity of the country for more than half a century, is
now being downsized in the aftermath of the Cold War. The dismantling has occurred suddenly, largely in response to the dissolution of
the Soviet Union.
In the 1980s the Pentagon budget was still growing by 5 percent a
year, reaching a high of $371 billion in 1986. During the Reagan years,
the number of Americans working in defense industries or employed
directly in the armed forces totaled 6.7 million, or 5.6 percent of the
labor force. In just the past five years, however, military spending has
declined by 26 percent to $276 billion in expenditures in 1993. 72
Between 1989 and 1993, more than 440,000 defense workers were
laid off. An additional 300,000 uniformed employees of the armed
services and more than 100,000 civilian defense employees have also
been let go. It is estimated that by 1997 the Pentagon budget will have
slipped to less than $234 billion or 3 percent of the gross domestic
product. That represents the smallest portion of national output on
defense since Pearl Harbor. A Federal Reserve study projects that
defense cuts between 1987 and 1997 could result in an overall loss of
2.6 millionjobs. 73
Cuts in defense are being matched by significant cuts in other
government programs. At the beginning of the 1980s, government
employment accounted for 17.9 percent of total employment in the
United States. By the end of the decade, it had declined to 16-4 percent. 74 The number of government employees is likely to be reduced
even more in the remainder of the decade as federal, state, and local
governments downsize their operations and automate their services.
The Clinton administration has already announced its intention to
"re-engineer" the government, utilizing many of the same management practices and new information technologies that have markedly
increased productivity in the private sector. The goal, in the first round
of restructuring, is to eliminate some 252,000 workers, or more than
12 percent of the current federal workforce. The plan also calls for the
introduction of sophisticated new computer systems to streamline
procurement practices and better serve constituent needs. The Administration has placed particular emphasis on thinning the ranks of
middle-management personnel and hopes that the re-engineering
effort will save the government and taxpayers more than $108 billion in
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the process. 75 Anxious not to be left behind, state and local governments have announced their own intention to hop aboard the
re-engineering bandwagon, promising increased productivity and significant cuts in personnel in the years immediately ahead.
Much of the current fervor to cut government spending and
reduce the deficit comes from the conviction that deficit reduction
will help lower interest rates, which will in turn spur new consumer
spending and business investment. While lower interest rates will
encourage some additional home construction and increased automobile sales, the effect is likely to be dampened by the increased
unemployment and loss of purchasing power resulting from a slash in
government spending. As to the prospect that lower interest rates will
encourage business investment, a number of economists believe that
"job-creating investment is influenced more by market demand and
profit prospects than by interest rates."76 Low interest rates become
increasingly irrelevant if there are insufficient customers to buy the
products.
A few economists continue to argue against the conventional
wisdom, warning that further reductions in government spending are
likely to throw the economy into even greater turmoil, from which it
may not recover. They would agree with a recent study on long-term
economic growth that concludes that "there have been no extended
periods of rapid economic growth in this century without rapid
growth in government purchases."77 Gar Alperovitz, economist and
president of the National Center for Economic Alternatives, notes that
although the u.s. deficit is currently running at about 4-8 percent of
the gross national product, Britain ran up a deficit of 4.4 percent of its
GNP in 1983, while Japan ran one of 5.6 percent in 1979. In the two
world wars the u.s. deficit rose precipitously, reaching a peak of
27.7 percent of GNP in 1919 and 39 percent of GNP by the end of
World War II. Alperovitzs point is that the deficit is not to be feared as
much as current political rhetoric would suggest. On the contrary,
looking at recent wartime booms, he argues that "A very substantial
(rather than token) increase in the near-term deficit which stimulates
strong growth can be recouped in the out years by increasing taxes
when businesses are booming and people are working full-time jobs."
Alperovitz acknowledges that while "such a policy has many expert
advocates, it has little political feasibility at the moment."78
Despite mounting evidence of the destabilizing impacts of the
new high-technology revolution, government leaders continue to
champion the idea of trickle-down technology, believing, against all
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evidence to the contrary, that technological innovations, advances in
productivity, and falling prices will generate sufficient demand and
lead to the creation of more new jobs than are lost. During the ReaganBush era, supply-side economists like George Gilder and David Stockman were quick to embrace the concept of trickle-down technology,
arguing that the key to growth lay in policies designed to stimulate
production. In 1987 The National Academy of Sciences issued a report
on the future of "Technology and Employment," reiterating the
trickle-down arguments.
By reducing the costs of production and thereby lowering the
price of a particular good in a competitive market, technological
change frequently leads to increases in output demand; greater
output demand results in increased production, which requires
more labor, offsetting the employment impacts of reductions in
labor requirements per unit of output stemming from technological change. Even if the demand for a good whose production
process has been transformed does not increase significantly
when its price is lowered, benefits still accrue because consumers can use the savings from the price reductions to purchase
other goods and services. In the aggregate, therefore, employment often expands. . . . Historically, and, we believe, for the
foreseeable future, reduction in labor requirements per unit of
output resulting from new process technologies have been and
will continue to be outweighed by the beneficial employment
effects of the expansion in total output that generally occurs. 79

Although the Clinton administration does not openly use the term
trickle-down technology, it continues to pursue an economic agenda
based squarely on its underlying assumptions. Those assumptions are
becoming increasingly suspect, even dangerous. In a world where
technology advances promise to dramatically increase productivity
and material output while marginalizing or eliminating millions of
workers from the economic process, trickle-down technology appears
naive, even foolish. Holding on to an old and outmoded economic
paradigm in a new postindustrial, postservice era could prove disastrous for the global economy and for civilization in the twenty-first
century.
While the idea of trickle-down technology has dominated the
thinking of business leaders and elected officials for the better part of
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a century, another very different perspective on the role of technology
has captured the imagination of the public. If the market entrepreneurs have always viewed new technologies as a means to generate
increased production, greater profit, and more and more work, the
public has long entertained an alternative vision-that one day technology will replace human labor and free them for a life of increasing
leisure. Their inspiration has not been the dry writings of political
economists but rather the millennial tracts of America's popular writers and essayists. Their vivid descriptions of a future techno-paradise,
free of work and toil, has acted like a visionary magnet, drawing
successive generations of pilgrims to what they hoped would be a new
heaven on earth.
Now, these two very different ideas about technology's relation to
work are coming into increasing conflict with one another on the eve of
the new high-technology revolution. The question is whether the
technologies of the Third Industrial Revolution will fulfill the economists' dream of endless production and profit or the public's dream of
greater leisure. The answer to that question depends to a great extent
on which of these two visions of humanitys future is compelling
enough to enlist the energy, talent, and passion of the next generation.
The vision of the entrepreneurs keeps us locked in to a world of
market relations and commercial considerations. The second vision,
the one championed by many of America's best-known utopian
thinkers, brings us into a new era in which the commercial forces of the
marketplace are tempered by the communitarian forces of an enlightened society.
Today, many people are at a loss to understand how the computer
and the other new technologies of the information revolution that they
had so hoped would free them have instead seemed to tum into
mechanical monsters, depressing wages, subsuming jobs, and threatening livelihoods. American workers have long been made to believe
that by being more and more productive, they would eventually free
themselves from endless work. Now, for the first time, it is dawning on
them that productivity gains often lead not to more leisure, but to
unemployment lines. To understand how a dream of a better tomorrow
could have overnight metamorphosed into a technological nightmare,
it is necessary to revisit the utopian roots of America's other technological vision, the one that promised a future free from want and toil
and from the unrelenting demands of the marketplace.

·3·
Visions of
Techno- Paradise

E

an idealized image of the future-a
vision that serves as a beacon to direct the imagination and
energy of its people. The ancient Jewish nation prayed for deliverance
to a promised land of milk and honey. Later, Christian clerics held out
the promise of eternal salvation in the heavenly kingdom. In the
modem age, the idea of a future technological utopia has served as the
guiding vision of industrial society. For more than a century utopian
dreamers and men and women of science and letters have looked to a
future world where machines would replace human labor, creating a
near-workerless society of abundance and leisure.
Nowhere has the techno-utopian vision been more passionately
embraced than in the United States. It was in the fertile intellectual soil
of the young America that two great philosophical currents came
together to create a unique new image of the future. The first of those
currents focused on the heavens and eternal redemption, the second
on the forces of nature and the pull of the market. From the first
century of American nationhood, these two powerful philosophical
orientations worked hand-in-hand to conquer a continent. With the
official closing of the frontier in 1890, the millennial and utilitarian
energies that had so distinguished the frontier character were redirected to a new frontier-modem science and technology. The new
focus coincided with the vast economic changes after the Civil War
that were turning America from a rural to an urban society and from an
agricultural to an industrial economy.
The last quarter of the nineteenth century saw the rapid developVERY SOCIETY CREATES
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ment of a spate of new scientific discoveries that were to reshape the
American landscape and consciousness. None proved more important
than the harnessing of electricity. If the westward pioneers' great
accomplishment lay in traversing a continent and converting a wilderness to a civilized plain, the new pioneers-the scientists and engineers-claimed to tame an even more primordial force of natureelectricity. One hundred years after Ben Franklin first wrestled with
the primitive forces of electricity, Alexander Graham Bell and his
disciples successfully harnessed the powerful and enigmatic current
and colonized it for the advancement of the new technological frontier.
With electricity, distances could be traversed in an instant. Duration
could be compressed to near simultaneity. The telegraph and telephone, the electric dynamo, the cinema, and, later, the radio, were bold
extensions, providing human beings with godlike powers over time,
space, and nature.
In 1886 electricity lit up the first shop windows in New York
department stores. The effect on the public was mesmerizing. The
Electrical Review recalled the reaction of passersby to the brilliant
illumination: "They clustered and fluttered about it as moths do about
an oil lamp ... the demand for the light spread apace until now, when
as soon as the electric light appears in one part of a locality in an
American city it spreads from store to store and street to street."l
So powerful was the new medium that scientists and engineers of
the day predicted that its widespread use would make the cities green,
heal the breach between the classes, create a wealth of new goods,
extend day into night, cure age-old diseases, and bring peace and
harmony to the world. 2 Their unguarded optimism reflected the tenor
of the times. The United States was fast becoming a leader of
the emergent Industrial Revolution. In small makeshift tool and die
shops scattered across the country, tinkerers, many without formal
education, were busy experimenting with countless mechanical and
electrical contraptions, hoping to speed commerce and improve manufacturing performance. Machines, once a novelty, were becoming a
ubiquitous and essential component of the new "modern" way
of life.
The machine, already a significant commercial force, was transformed into a cultural icon in the last quarter of the nineteenth
century. The mechanical world view had long since been enthroned as
the essential cosmic metaphor by men of science. Rene Descartes, the
French mathematician and philosopher, was the first to advance the
radical idea of nature as a machine. In Descartes' utilitarian world,

44

THE

TWO

FACES

OF

TECHNOLOGY

God, the benevolent and caring shepherd of Christendom, was replaced with God, the remote and cold technician who created and set
in motion a machinelike universe that was orderly, predictable, and
self-perpetuating. Descartes stripped nature of its aliveness, reducing
both creation and creatures to mathematical and mechanical analogues. He even described animals as "soulless automata" whose movements were little different from those of the automated puppetry that
danced upon the Strasbourg clock. 3
Although a popular scientific metaphor, the mechanical world
view held little influence with the American public during the first
three quarters of the nineteenth century. Far more popular were
organic metaphors that spoke to America's romanticized agricultural
past, and religious metaphors that spoke to its long-anticipated millennial future. The transition from a rural to an industrial way of life
provided the new social context for the flourishing of the mechanical
view of the world.
Technology became the new secular God, and American society
soon came to refashion its own sense of self in the image of its powerful new tools. Scientists, educators, writers, politicians, and businessmen began to recast the human image and nature in mechanistic
terms, thinking of the human body and all of creation as intricate
machines whose operating principles and performance mirrored
those of the most sophisticated machines of modem commerce. Many
Americans no doubt shared the view of the English social critic
Thomas Carlyle, who, nearly a hundred years earlier, had written of
the new machine culture, "Were we required to characterize this age
of ours by any single epithet we should be tempted to call it, not an
heroical, philosophical, or moral age, but above all others the mechanical age. It is the age of machinery in every outward and inward sense of
that word.... Men have grown mechanical in head and heart, as well
as in hand."4
The "technological frame of reference" became a permanent
feature of American life, locking successive generations into a world
view that glorified the machine culture and made everything that was
alive and part of the organic world appear technological in nature. In
the new age, human beings began thinking of themselves as tools-as
mere instruments of production. The new self-image reinforced the
modus operandi of an emerging industrial economy whose first order
of business was to be productive. In less than a half a century,
the technological vision had succeeded in converting the American
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masses from foot soldiers for the Lord to factors of production and
from sentient beings created in the likeness of God to tools fashioned
in the image of machines.

ENGINEERING UTOPIA

The proselytizers of the new technological vision of the world were
popular science-fiction writers of the day. Between 1883 and 1933,
dozens of homegrown American authors pumped out dimestore pulp
novels extolling the virtues of a future kingdom on earth, a technological utopia of material pleasures and unlimited leisure. Overnight, a
hungry populace embraced the new secular theology. The age-old
Christian vision of eternal salvation was tempered by the new belief in
an earthl y paradise. The new gods were scientists and technicians who,
by reason of their ingenuity and expertise, could work miracles and
help issue in a millennial reign governed by rigorous mathematical
calculation and scientific experimentation. In return for their hard
work and unabiding faith in the principles of science and the miraculous powers of machine technology, the public could look forward to
the day, in the not-too-distant future, when they could gain entrance to
the new utopia-a technologically mediated world where their hopes
and dreams would finally be realized.
The leading apostle of the new technological kingdom was Edward Bellamy, whose book Looking Backward: 2000-1887, published
in 1888, became a bestseller and single-handedly converted millions of
Americans to the new gospel of technological salvation. Other popular
science-fiction writers included George Morrison and Robert
Thurston, both civil engineers by profession. The carriage maker
Charney Thomas and the prominent inventor King Camp Gillette
were also among the more popular writers in the new science fiction
genre. Many of the titles of the new books had a millennial ring,
suggesting a close affiliation with the Christian evangelical tradition
that had inspired two great religious awakenings in American history
and helped provide the energy to colonize a great continent. Charles
Woolridge's Perfecting the Earth, George Morrison's The New Epoch,
Albert Mervill's The Great Awakening, and Fred Clough's The Golden
Age are among the more celebrated titles. Other titles were cast more
in the commercial vein, suggesting a link with America's other great
tradition of utilitarianism. They included Albert Howard's The Mill-
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tillionaire, Paul Devinne's The Day of Prosperity, and Harold Loebs
Life in a Technocracy. 5
The technological utopians successfully melded the Christian
notion of eternal salvation and the American utilitarian ethos into a
new and powerful cultural synthesis. The idea that science and technology-harnessed by a nation of dedicated and faithful laborers
steeped in the modern work ethic-would direct us into an earthly
kingdom of great wealth and leisure continues to serve as a governing
social and economic paradigm to the present day.
The images of the future presented by the early science-fiction
writers remain compelling and surprisingly unaffected by the passage
of nearly a century. Many of the writers envisioned the new earthly
garden as a series of megalopolises-massive urban-suburban tracts
that radiate out from a central core in large concentric circles covering
up to 700 miles. In The Milltillionaire, Albert Howard divided the
United States into twenty such megalopolises, each run "by the all
potent power of electricity."6
At the center of these great cities, hundreds of giant skyscrapers
reach up into the heavens like so many cathedral towers. One visitor to
utopia tells of seeing a city of 36,000 buildings, marble palaces surrounded by wide avenues adorned with beautiful flowers and foliage.
"Can you imagine the endless beauty of a conception like this?" he
asked. 7
These grand megalopolises were viewed by their creators as social
machines, methodically planned, rationally organized, and efficiently
run to the betterment of all of their inhabitants. Like the mathematical
principles they were constructed on, the megalopolises were neat and
orderly. Their surroundings were clean, even antiseptic, befitting the
synthetic nature of the new enclosed artificial environment. Electricity, the clean, silent, invisible source of all power, animates the
social machine. An inhabitant of utopia describes the conditions: "Our
sanitary arrangements and laboratories are the best, and easily accessible; our roads are well paved; smoke, cinders, and ashes are unknown
because electricity is used now for all purposes for which formerly
fires had to be built; our buildings and furniture, made of lacquered
aluminum and glass, are cleansed by delicately constructed machinery
that operates automatically. The very germs of unclean matter are
removed by the most powerful of disinfectants, electrified water, that
is sprayed over our walls, and penetrates into every crack and
crevice."8
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Everything in the new technological utopia is brought under the
watchful eye of science. Even the climate is technologically controlled by powerful machines. "We have absolute control of the
weather," says one utopian. 9
Production has been automated in the new utopias. In The Golden
Age, Fred Clough describes a visit to a near-workerless factory. "On the
tour of inspection the sights they [visitors to utopia] saw were something wonderful to behold; acres of wonderful machinery running
noiseless and doing perfect work."10 In these future worlds "nearly
every calling ... is industrial."ll Children are trained in the practical
arts from an early age and are groomed to be the scientists, engineers,
and technicians of the new technological order.
The technological utopians wrote about what everyday life would
look like in the new Eden. Virtually all of their accounts include
descriptions of the many new labor- and time-saving machines that
will free people for a life of increasing leisure. Of course, all are
powered by the miracle of electricity. They correctly predicted electric clothes washers and dryers, vacuum cleaners, air conditioners,
refrigerators, garbage disposals, even electric razors. Underground
pneumatic tubes would connect factories, wholesalers, distributors,
and customers and provide a twenty-four-hour pipeline for shipping
goods to every household and to the far corners of the megalopolises.
The pneumatic underground, says one citizen of utopia, is "like a
gigantic mill, into the hopper of which goods are being constantly
poured by the trainload and shipload, to issue at the other end in
packages of pounds and ounces, yards and inches, pints and gallons,
corresponding to the infinitely complex personal needs of half a
million people."12
All of these inventions, claimed the new technological utopians,
would mean freedom from "all of the annoyances" of housekeeping
and work. The goal of the new order was to use increasingly sophisticated technologies to provide "everything for comfort, economy, convenience and freedom from care that a corporate intelligence could
think Of"13
Most of the technological utopians thought their visions of the
future would be realized in the United States and elsewhere within
one hundred years. They were convinced that science and technology
would replace divine inspiration and intervention, creating a new
secular theology more powerful than any conceived by the men of the
Church. In one of the novels, the protagonist declares, "Eternity is
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here. We are living in the midst of it." Another citizen of utopia boldly
proclaims: "Heaven will be on earth."14
While the pulp novelists did much to spread the "good word,"
converting countless readers to their technological vision, it was the
staging of elaborate world fairs that most excited the masses of Americans. Several world fairs were held in the United States, beginning with
the Columbian Exposition in Chicago in 1893 and culminating in the
New York World's Fair in New York City in 1939-40. The fairs attracted
millions of visitors to their gates. All of them played heavily on the
themes advanced by the science fiction writers of the period. The
cardinal message was that science and technology were continually
pushing forward into new frontiers, taming the wild, domesticating the
forces of nature, redirecting the talents of human beings, and reconditioning the culture to the demanding standards of the engineering
credo. Corporate and government sponsored exhibits gave people
their first three-dimensional glimpse of the breathtaking technological future that awaited them. The sights and insights captivated several
generations of Americans, making them true believers in the Age of
Progress.
During the depression years of the 1930s, the fairs took on an even
more important role. Concerned about growing unemployment and
social unrest, fair organizers were anxious to rekindle the flagging
spirits of the American public, and used the fairs to sell the idea that
the new utopia was within reach. At the New York World's Fair,
promoters chose the theme "The World of Tomorrow" to highlight the
imminence of the new technological society. The many exhibits featured prototypes of new household products, streamlined forms of
transportation, and new modes of communication, including television, which would soon be available in the marketplace. Their objective was to instill renewed hope in the fairgoers, excite their yearnings
for a better tomorrow, and re-invigorate them with the spirit of technological progress that had served so well as a motivating tool and
secular catechism for more than two generations.
Printed on the archway overlooking the front gate of the New York
World's Fair were the words SCIENCE EXPLORES, TECHNOLOGY
EXECUTES, MAN CONFORMS. For the price of admission, visitors
could be dazzled by the technological vistas that lie ahead. Their faith
and belief in science and technology would be rewarded with a future
society of abundance and leisure-technology would be the new
slaves, freeing humanity to play, loaf, or pursue a higher calling.
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Anticipating the automation revolution of the 1950S and 1960s,
Chrysler treated fairgoers to an experimental film entitled In JUne with
Tomorrow, showing a Plymouth automobile assembling itself Done in
animation and in 3-D, the film showed dancing springs and valves, a
crankshaft that fit itself into the engine block, and "four tires that
sashayed in singing 'my body is in the plant somewhere' to the tune of
'My Bonnie Lies Over the Ocean.' "15 Although designed to be humorous and entertaining, the clear message was that automation of the
production line was soon to be a reality, changing forever the way we
view work.
For Americans in the early decades of the twentieth century, the
new vision of a technological utopia proved a powerful rallying cry.
Immigrants and native born alike were eager to join the march to the
new promised land, the utopia that awaited them just over the scientific horizon. By the 1920S, Walter Lippmann was writing that "the
miracles of science seem to be inexhaustible." The new Moses who
would deliver the chosen people to the land of milk and honey would
not be a man of God, but rather a man of science. "It is not surprising,"
said Lippmann, "that men of science should have acquired much of
the intellectual authority which churchmen once exercised. Scientists
do not, of course, speak of their discoveries as miracles. But to the
common man they have much the same character."16

THE CULT OF EFFICIENCY

All of the technological utopians shared an obsession with the creative
and redeeming power of efficiency, a once obscure English time value
cloaked in religious significance that metamorphosed into a powerful
new secular time value in the new machine culture. More efficient
machines and more efficient use of time, they believed, would lead to a
workerless future of vast material abundance and unlimited free time.
The modern notion of efficiency emerged in the nineteenth century in the wake of experiments in the new scientific field of thermodynamics. Engineers, experimenting with power-driven machinery,
began to use the term "efficiency" to measure energy flows and
entropy losses. "Efficiency" came to mean the maximum yield that
could be produced in the shortest time, expending the least amount of
energy, labor, and capital in the process.
The man most responsible for popularizing the notion of efficiency
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in the economic process was Frederick W Taylor. His principles of
"scientific management," published in 1895, became the standard
reference for organizing the workplace-and were soon used to organize much of the rest of society. Economic historian Daniel Bell says of
him, "If any social upheaval can ever be attributed to one man, the
logic of efficiency as a mode of life is due to Taylor."17
Using a stopwatch, Taylor divided each worker's task into the
smallest visibly identifiable operational components, then measured
each to ascertain the best time attainable under optimal performance
conditions. His studies calibrated worker performance to fractions of a
second. By calculating the mean times and best times achieved in each
component of the worker's job, Taylor could make recommendations
on how to change the most minute aspects of performance in
order to save precious seconds and even milliseconds. Scientific management, says Harry Braverman, "is the organized study of work, the
analysis of work into its simplest elements and the systematic improvement of the worker's performance of each of these elements."18
Efficiency came to dominate the workplace and the life of modern
society, in large part, because of its adaptability to both the machine
and human culture. Here was a time value designed to measure the
input/output ratio of energy and speeds in machines that could easily
be applied to the work of human beings and the workings of all of
society. Within its grasp, every force and activity became instrumental
to utilitarian and productive goals. From now on, human beings and
machines would be measured and assigned worth based on their
relative efficiencies. In 1912 the editors of Harpers Magazine wrote,
"Big things are happening in the development of this country. With
the spreading of the movement toward greater efficiency, a new and
highly improved era in national life has begun."19
The efficiency craze swept America in the second and third decades of the twentieth century. It was thought by many that by
becoming more efficient, they could shorten the amount of personal
labor required to perform a job and thereby gain more wealth and free
time. Efficiency societies were established in offices, factories,
schools, and civic institutions across the country.
Reformers urged a more rational approach to the workings of the
market, predicated on the principles of scientific management Economists of the day began to think of the corporate mission as much in
terms of advancing technolOgical progress and the goals of efficiency
as in making profits for the stockholders. Years later, John Kenneth
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Galbraith would crystallize the new bent toward technological proficiency and productive efficiency in his book The New Industrial State.
He announced that power in the giant corporations had passed from
the stockholders to the "techno-structure." Galbraith argued that the
growing complexity of the modern corporation, coupled with the
introduction of increasingly sophisticated technology, required "specialized talent" and a new breed of scientific-minded managers who
could run the institutions more like the efficient machines they were
becoming.20
Progressives of the period called for the depoliticizing of government and the introduction of scientific management principles into
local, state, and federal government programs. New regulatory agencies, including the Federal Communications Commission and the
Securities and Exchange Commission, were created in the 1930S in
an effort to shield what many reformers considered to be purely
administrative matters from the manipulations and intrigues of traditional politics. Reformers hoped that a new generation of professional
managers would replace political appointees throughout the administrative structure, making government more scientific and efficient.
New professional schools were established to teach students how to
apply the principles of scientific management to governance, with the
aim of replacing the art of politics with the science of administration.
At the local level, city planning became popular. Hundreds of
cities created planning commissions and agencies to more efficiently
coordinate commercial and residential development and operate municipal utilities and servicesP Many cities replaced mayors with city
planners and commissioners-generally architects, engineers, and
other specialists whose job was to substitute the old system of political
patronage and pork barrel politics with swift, efficient management of
services.
The efficiency crusade reached into every area of American life,
remaking society to the exacting temporal standards of the industrial
machine culture. It wasn't long before popular magazines and journals
began to turn the heat up on the American educational system, charging the nation's teachers and administrators with gross inefficiency and
with wasting the potential productive contribution of the next generation of workers. The Saturday Evening Post warned that "there is
inefficiency in the business management of many schools such as
would not be tolerated in the world of offices and shops."22 In the
summer of 1912, the Ladies' Home Journal ran a scathing article
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entitled "Is the Public School a Failure?" laying the blame for increased unemployment, starvation, incestuousness, and debauchery
on inefficient methods of instruction that had failed to prepare the
nation's youth to be productive, efficient citizens. 23 That same year, at
the annual meeting of the nation's school superintendents, the attendees were told that "the call for efficiency is felt everywhere
throughout the length and breadth of the land, and the demand is
becoming more insistent every day." They were admonished that "the
schools as well as other business institutions must submit to the test of
efficiency."24
The efficiency dogma was even carried into the most private parts
of daily life. In 1912 the craze reached into the home with the publication of an article in Ladies' Home Journal entitled "The New Housekeeping." The author, Christine Frederick, informed housewives
across America that it was time to make homemaking more efficient
and productive. Frederick confided with her readers that she had been
unknowingly wasting precious time by continuing to use inefficient
approaches to housework. "For years I never realized that I actually
made 80 wrong motions in the washing alone, not counting others in
the sorting, wiping and laying away."25 The author asked her readers,
"Do we not waste time by walking in poorly arranged kitchens? ... Could not the housework train be dispatched from station to
station, from task to task?"26

FROM DEMOCRACY TO TECHNOCRACY

Engineering values invaded and remade American culture in the
opening decades of the twentieth century. The closing of the Western frontier and the opening of the technological frontier was greeted
with excitement and anticipation by the nation's boys, who quickly
traded in their toy pistols and cowboy hats for Erector sets. The
Erector instruction manual of 1915 claimed that "Erector is the only
builder with girders that resemble the real structural material used
in the great sky-scrapers, offices, factories, and public buildings."
The company invited the nation's youngsters to "build derricks,
machine shops, battleships, aeroplanes, duplicates of celebrated
bridges, arches etc, that can be operated with the electric motor."27
The cowboy, the hero of post-Civil War America, was now joined
by a new hero-the civil engineer of the technological age. The
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engineer appeared as a hero in more than one hundred silent movies as
well as in scores of bestselling novels. Tom Swift novels, aimed at the
nation's young boys, were full of references to the wizardry of science
and the wonders of new technologies. By 1922 a national survey of
6,000 high school seniors showed over 31 percent of the boys choosing
engineering as their occupational choice. 28
The engineer, equipped with the tools of efficiency, was the new
empire builder. His majestic handiwork was everywhere. Great skyscrapers and mighty bridges and dams were being erected across the
country. Author Cecilia Tichi writes, "The engineer renewed the
spiritual mission embedded for over two and a half centuries in the
national experience. He promised, so it seemed, to lead industrial
America directly into the millennium."29
The nation's love affair with engineering and the ideology of
efficiency caught the attention of a number of social critics. H. L.
Mencken quipped that the whole country was becoming engineers.
The mattress manufacturers were becoming "sleep engineers," beauticians had metamorphosed into "appearance engineers," garbagemen now referred to themselves as "sanitation engineers."30 If fierce
independence, daring, and common sense were the values most prized
on the American frontier, organizational ability and efficiency were the
new coveted values of an increasingly industrialized, urban America.
By 1928 the nation was ready to elect its first engineer to the White
House: Herbert Hoover.
So effective was the mass conversion to the new engineering
values that even when the depression hit in 1929, Americans continued to defend the technological vision. They chose instead to vent
their anger and fear against greedy businessmen who, in their mind,
had undermined and thwarted the lofty aims and goals of the nation's
new heroes-the engineers. Quite a few Americans agreed with the
earlier criticism of economist and social theorist Thorstein Veblen,
who, in 1921, penned a caustic frontal attack on the nation's businessmen. Veblen contended that commercial avarice and the irrationality
of the marketplace were undermining the technological imperative
and creating waste and inefficiencies on a monumental scale. He
argued that only by entrusting the nation's economy to the professional
engineers-whose noble standards stood above pecuniary and
parochial concerns-could the economy be saved and the country
transformed into a new Eden. Veblen believed that "if the country's
productive industry were competently organized as a systematic
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whole, and was then managed by competent technicians with an
eye ... to maximum production of goods and services instead of, as
now, being mishandled by ignorant businessmen with an eye ... to
maximum profits, the resulting output of goods and services would
doubtless exceed the current output by several hundred per cent."31
Veblen envisioned a country run by professional engineers who,
using the most rigorous standards of efficiency, would root out inefficiencies and operate the country like a finely tuned megamachine.
Later, during the worst of the depression, a group of would-be reformers calling themselves the Technocrats took up Veblen's call,
urging America to grant near-dictatorial power to the engineers. The
technocrats were brazen in their disdain for popular democracy,
arguing that "all philosophical concepts of human democracy and
political economy have ... been found to be totally lacking and unable
to contribute any factors of design for a continental technological
control."32 The proponents of technocracy favored "rule by science"
rather than "rule by man" and advocated the establishment of a
national body-a technate-that would be empowered to marshal the
nation's resources and make decisions governing production and distribution of goods and services with the aim of assuring maximum
efficient use of natural, human, and machine capital.
The Technocrats came the closest of any political movement of the
time in attempting to integrate the vision of a technological utopia
directly into the political process. The leaders of the new movement
asked the American people to transform their dream of a better
tomorrow into a working reality in the here-and-now: "In technocracy
we see science banishing waste, unemployment, hunger, and insecurity of income forever ... we see science replacing an economy of
scarcity with an era of abundance ... [and] we see functional competence displacing grotesque and wasteful incompetence, facts displacing guesswork, order displacing disorder, industrial planning
displacing industrial chaos."33
The technocracy movement captured the imagination of the country in 1932. The Literary Digest proclaimed that "Technocracy is all the
rage. Allover the country it is being talked about, explained, wondered
at, praised, damned."34 Its success was to be short-lived. Internal
bickering among its leaders led to a splintering of the movement into
warring factions. Then too, Hitler's meteoric rise to power and the
Third Reich's fanatical obsession with technological efficiency gave
many social thinkers, and not a few voters, second thoughts about the
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Technocrats' call for a technological dictatorship in the United States.
The technological world view suffered an even more critical setback in
1945 when U.S. airships dropped atomic bombs on Japanese cities: the
entire world was abruptly forced to look at the dark side of the technoutopian vision. The postwar generation was the first to live with the
constant reminder of modem technologys awesome power to destroy
as well as create the future.
The launching of the Russian space satellite and the Cold War race
into space in the 1950S and 60S provided the impetus for a rekindling of
the technological vision. Youngsters allover the world began to emulate the new heroes of the space age. Little boys and girls dreamed of
one day being astronauts at the controls of a spaceship, careening
through the farthest reaches of the universe. When the Challenger
crew plummeted to their death in a fiery crash, as millions of
schoolchildren looked on in disbelief, the great promise of modem
science and technology was put into doubt as never before, and with it
some of the hopes and dreams of a generation that, up to then, had
believed wholeheartedly in the vision of a future techno-paradise.
Other technological mishaps in recent years have added to the
general skepticism, muting the once boundless enthusiasm for the
techno-utopian world view. Nuclear power, long heralded as the answer to humanitys search for a source of cheap, efficient energy,
turned menacing and threatening in the aftermath of the accident at
the Three Mile Island nuclear power plant and the catastrophic
meltdown and explosion of the nuclear power plant in Chernobyl. The
growing threat of global pollution has further weakened the technological vision, as people allover the world have become increasingly
aware of the terrible environmental toll modem technologies have
exacted in the name of progress.
While the threats and disappointments attendant to modem technologies have mounted in recent years, tarnishing the once invincible
image of a technologically mediated future, the dream that one day
science and technology would free humanity from a life of hardship
and toil and issue in a earthly kingdom of abundance and leisure
remains alive and surprisingly vibrant among many in the younger
generation. Our children dream of traveling at nanosecond speeds
along powerful information superhighways, entering into the worlds of
virtual reality and cyberspace, where they can transcend traditional
earthly bounds and limitations and become masters of a technologically enclosed universe. For them, the techno-utopian dream is
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as real and compelling as it was for their great-grandparents' generation more than one hundred years ago when their thoughts first turned
to visions of a technologically constructed future world of convenience and ease.
Today, the century-old utopian dream of a future techno-paradise
is within sight. The technologies of the information and communication revolution hold out the long-anticipated promise of a nearworkerless world in the coming century. Ironically, the closer we seem
to come to the technological fruition of the utopian dream, the more
dystopian the future itself appears. That's because the forces of the
marketplace continue to generate production and profit, with little
thought of generating additional leisure for the millions of working
people whose labor is being displaced.
The high-tech Information Age is now on our doorsteps. Will its
arrival lead to a dangerous replay of the operating assumptions of
trickle-down technology, with continued emphasis on endless production, consumption, and work? Or will the high-tech revolution lead to
the realization of the age-old utopian dream of substituting machines
for human labor, finally freeing humanity to journey into a post-market
era? This is the great issue at hand for a world struggling to make the
transition into a new period of history.

·4·
Crossing into the
High-Tech Frontier

T

HE TRANSITION to a near-workerless, information society is the
third and final stage of a great shift in economic paradigms,
marked by the transition from renewable to nonrenewable sources of
energy and from biological to mechanical sources of power. Over the
long stretches of history, human survival was intimately tied to the
fecundity of the soil and the changing seasons. Solar flow, climate, and
ecological succession conditioned every economy on the earth. The
pace of economic activity was set by harnessing the energy of wind,
water, animal, and human power.
Several developments in the late Medieval Era set the basis for the
wholesale conversion of economic life to machine power. In England,
the opening up of new trade routes, a growing population, the emergence of cities, and a market economy increased the flow of economic
activity, placing strains on the country's ecological carrying capacity.
The cutting down of large swaths of trees to build ships for the royal
navy and to provide potash, building materials, and heat for a growing
population left forests bare, hastening an energy crisis for all of England. The energy shortage forced a shift to a new source of untapped
energy-coal. At about the same time an Englishman named Thomas
Savory invented a steam-driven pump to flush excess water from
underground mines. The coming together of coal and machines to
produce "steam" marked the beginning of the modem economic era
and the first leg in a longjoumey to replace human labor with mechanicalpower.
In the First Industrial Revolution, steam power was used to mine
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ore, produce textiles, and manufacture a wide range of goods that had
previously been crafted by hand. The steamship replaced the sailing
schooner, and the steam locomotive replaced horse-driven wagons,
vastly improving the process of moving raw materials and finished
goods. The steam engine was a new kind of work slave-a machine
whose physical prowess exceeded by a magnitude the power of both
animals and human beings.
The Second Industrial Revolution occurred between 1860 and
World War I. Oil began to compete with coal, and electricity was
effectively harnessed for the first time, creating a new source of energy
to run motors, light up cities, and provide instant communication
between people. As was the case with the steam revolution, oil,
electricity, and the accompanying inventions of the Second Industrial
Revolution continued to shift the burden of economic activity from
man to machine. In mining, agriculture, transport, and manufacturing,
inanimate sources of power combined with machines to augment,
amplify, and eventually replace more and more human and animal
tasks in the economic process.
The Third Industrial Revolution emerged immediately after World
War II, and is just now beginning to have a significant impact on the
way society organizes its economic activity. Numerically controlled
robots and advanced computers and software are invading the last
remaining human sphere-the realm of the mind. Properly programmed, these new "thinking machines" are increasingly capable of
performing conceptual, managerial, and administrative functions
and of coordinating the flow of production, from extraction of raw
materials to the marketing and distribution of final goods and
services.

MACHINES THAT THINK

Many computer scientists have come to regard their new mechanical
creations in almost mythical terms. Edward Fredkin, a prominent
computer scientist, goes so far as to claim that the new technology
represents the third great event in the whole of cosmic history. Fredkin
gushes, "Event one is the creation of the universe.... Event two is the
appearance of life.... And third, there's the appearance of artificial
intelligence."1
The term artificial intelligence was coined at the first AI conference, held at Dartmouth College in 1956. Today, when scientists
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talk of artificial intelligence, they generally mean "the art of creating
machines that perform functions which require intelligence when
performed by people."2 Although scientists, philosophers, and social
critics often disagree as to what constitutes "genuine" intelligence as
opposed to rote computation, there is no doubt that computers are
taking on tasks of increasing complexity and, in the process, changing
our concepts of self and society in fundamental ways.
Although most computer scientists would hesitate to put artificial
intelligence on the same par as the creation of the universe and the
appearance of life on earth, they are nearly unanimous in their belief
that by sometime in the next century this powerful new technological
force will be able to out-think the average human mind. The Japanese
government has recently launched a ten-year research project to
develop computers that can mimic the most subtle functions of the
human brain. The ambitious effort, which has been dubbed the RealWorld Program, will attempt to develop what the Japanese call "flexible information processing" or "Soft Logic," the kind of intuitive
thinking that people use when they make decisions. 3 Using new computers equipped with massive parallel processing, neural networks,
and optical signals, the Japanese hope to create a new generation of
intelligent machines that can read text, understand complex speech,
interpret facial gestures and expressions, and even anticipate behavior.
Intelligent machines equipped with rudimentary speech recognition already exist. Companies like BBN Systems and Technologies of
Cambridge, Massachusetts, and Dragon Systems of Newton, Massachusetts, have developed computers with vocabularies of up to
30,000 words. 4 Some of the new thinking machines can recognize
casual speech, carryon meaningful conversations, and even solicit
additional information upon which to make decisions, provide recommendations, and answer questions.
There are currently more than 100 million computers in the world,
and computer companies predict that more than one billion will be in
use by the turn of the century.5 Many computer scientists look to the
day when intelligent machines will be sophisticated enough to evolve
on their own-creating, in effect, their own consciousness-without
the need of constant human intervention. Daniel Hillis, of the Thinking Machines Corporation, says that "the machines will get good
enough at dealing with complexity that they can start dealing with
their own complexity, and you'll get systems that evolve."6 Nicholas
Negroponte, of the MIT Media Lab, envisions a new generation of
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computers so human in their behavior and intelligence that they are
thought of more as companions and colleagues rather than mechanical
aids. In his book The Architecture Machine, Negroponte writes, "Imagine a machine that can follow your design methodology and at the
same time discern and assimilate your conversational idiosyncrasies.
The same machine, after observing your behavior, could build a
predictive model of your conversational performance.... The dialogue would be so intimate-even exclusive-that only mutual persuasion and compromise would bring about ideas; ideas unrealizable
by either conversant alone."7
In the future, scientists hope to humanize their machines, creating
lifelike computer-generated images of human faces that can converse
with the user from a video display screen. By the end of the first half of
the twenty-first century, scientists believe it will be possible to create
life-size holographic images of computer-generated human beings
capable of interacting with real human beings in real time and space.
These three-dimensional images, says Raymond Kurzweil, CEO of
Kurzweil Applied Intelligence, will be so lifelike that they will be
"indistinguishable from real people."8
Several of the leading lights in the fast-evolving computer field
view their creations less as machines in the old-fashioned sense of
mechanical appendages and more as newly evolved intelligent beings
worthy of respect and deference. Negroponte says that the partnership
between human beings and computers is "not one of master and slave
but rather of two associates that have a potential and a desire for selffulfillment."9 Hillis personalizes his relationships with the computer
even further, saying, "I would like to build a machine that can be proud
of me."l0

THE PLUGGED-IN SPECIES

The dream of creating a machine surrogate for human beings dates
back to antiquity. More than two thousand years ago, Hero of Alexandria described automata that could mimic animals, birds, and
human beings. In the early industrial era, when notions of mechanism
and machine principles captured the imagination of philosophers and
craftsmen alike, the construction of automata became popular
throughout Europe. Engineers built little mechanical boys who wrote
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out poems and prose, petite mechanical maidens who danced to
music, and animals of every kind and description performing wondrous feats. The toys, which became a favorite of princes and kings,
were toured and put on exhibition throughout Europe. The most
elaborate of the automata were the brainchildren of a brilliant and
imaginative French engineer, Jacques de Vaucanson. In 1738 Vaucanson amazed his fellow countrymen with the introduction of a fully
automated flutist. The mechanized miniature of a human being "possessed lips that moved, a moving tongue that served as the airflow
valve, and movable fingers whose leather tips opened and closed the
stops of the flute." Voltaire was so taken by the sight of the lifelike,
remarkable little creature that he dubbed Vaucanson "Prometheus's
rival." Vaucanson's greatest work was a mechanical duck, an automaton of such great versatility that it has not been surpassed in design to
this day. The duck could drink puddle water with its bill, eat bits of
grain, and within a special chamber, visible to admiring spectators,
duplicate the process of digestion. "Each of its wings contained four
hundred moving pieces and could open and close like that of a living duck."ll
While many craftsmen toyed with lifelike automata, trying to
mimic the physical characteristics and movements of sentient creatures, other machine enthusiasts wrestled with the idea of creating
complex mechanisms that could mimic the human mind and even
solve complex problems requiring intelligence. The first automatic
calculating machine was invented by Blaise Pascal in 1642. His machine quickly became the talk of Europe and led Pascal to muse that
"the arithmetic machine produces effects which appear nearer to
thought than all the actions of animals." The philosopher and inventor
muted his enthusiasm by observing that his invention "does nothing
which would enable us to attribute will to it, as to the animals."12
Gottfried Wilhelm Leibniz augmented Pascal's feat by adding
multiplication to the calculating machine's repertoire. Then, in 1821,
Charles Babbage wrote a paper entitled "Observations on the Application of Machinery to the Computation of Mathematical Tables,"
which is still regarded as the first theoretical work on modem computation. Later, Babbage conceived of a new type of machine, an
Analytical Engine, that could be programmed to solve logical or
computational problems. Although Babbages's machines were never
made fully operational, in part because the technology did not yet exist
to fulfill his vision, his anticipation of the many salient features of
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modem computation was uncanny. Babbage included punch cards in
his design and even a printer-fifty years before typesetting machines
and typewriters were invented. Babbage even included a storage unit
for housing programs and developed a machine language not too
dissimilar from those used in today's modem computers.13
The first fully functional modem calculating machine was invented by William Burroughs in the late nineteenth century. Although
Burroughs' machine was not programmable, its commercial success
helped lay the groundwork for the introduction of computational
machines in the business life of the nation.
In 1890 the U.S. Census Bureau held a competition to fmd new, more
innovative ways of tabulating the national census. The country, by
that time, had become so big and the demographics so unwieldy that it
took upwards of seven or eight years just to tabulate the data from the
previous census. The winner of the competition was an engineer
named Herman Hollerith, who worked for the Census Bureau. The
young inventor used punch cards similar to the ones envisioned by
Babbage. He also created a keypunch machine for encoding information and a card reader called a pin press. Hollerith's electromechanical
information machine completed the 1890 census in less than two and
one-half years, cutting the time required for tabulation of data by twothirds. The inventor set up his own firm, the Tabulating Machine
Company, to market the amazing new machine. In 1924 the company's
name was changed to International Business Machines, or IBM.14
The first programmable digital computer was invented in 1941 by a
German civil engineer, Konrad Zuse. His machine was designed to
ease the burden of civil engineers in making their calculations. At
about the same time, British Intelligence invented its own computera nonprogrammable model-to help it decode German military
messages. The machine, called Robinson, became the centerpiece
of a massive intelligence-gathering operation involving more than
10,000 people. The Ultra Team, as it was called, successfully cracked
the German code, providing the Allies with critical information on
German strategic plans and troop movements during the war. 15
In 1944 scientists from Harvard and MIT invented their own
programmable computer, the Mark I. The machine was more than fifty
feet in length and eight feet high and was nicknamed "the monster" by
its inventors. 16 Just two years later, scientists at the University of
Pennsylvania's Moore School of Engineering unveiled an even more
advanced computing machine. The Electronic Numerical Integrator
and Computer, or ENIAC, was made up of 18,000 radio tubes,
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70,000 resistors, 10,000 capacitors, 6,000 switches, was forty feet long
and over twenty feet high, and weighed more than thirty tons. 17
Though complex and gangly, the machine was a marvel of modern
technology. ENIAC was the first fully electronic general-purpose
(programmable) digital computer. It was said that the giant thinking
machine was so powerful that the lights of Philadelphia dimmed when
its creators first switched it on. IS Yoneji Masuda, the Japanese computer savant, summed up the historical importance of the new invention,
observing that "for the first time a machine was made to create and
supply information."19
ENIAC's inventors, J. Presper Eckert and John W Mauchly, sold
their machine to Remington-Rand, which in turn rechristened it the
Universal Automatic Computer, or UNIVAC. The Census Bureau
became the first commercial customer, purchasing UNIVAC to help
calculate the 1950 census.20 By 1951 six electronic computers were
running. When CBS television used the UNIVAC to successfully
predict President Eisenhower's landslide victory over Senator Adlai
Stevenson, the nation took notice of the strange new machine for the
first time. 21
IBM, which had scoffed at the commercial potential of computers
just two years earlier-predicting a worldwide market of no more than
twenty-five machines-suddenly embraced the new technology. In
1953 IBM came out with the Model 650, a machine that could be
rented for $3,000 a month. Again, the company underestimated the
potential market, believing it to be no more than a few hundred
machines. American businesses were more bullish, grabbing up thousands of IBM computers in the next few years. 22
The early computers were cumbersome, required high-voltage
inputs, and generated a great deal of heat. Complex and costly to
make, they were continually breaking down. It wasn't long, however,
before scientists were able to substitute the more expensive vacuumtube component with small solid-state semiconductors, or transistors.
These second-generation computers revolutionized the industry, dramatically reducing the size and cost of computers while increasing
both their efficiency and capacity. A third generation of computers
emerged in the late 1950S with the introduction of integrated circuitry
in a single manufacturing process. In the early 1970s, fourthgeneration computers based on microtechnology and microchips
emerged, once again reducing costs and streamlining processes, making the computer a ubiquitous part of daily life in every industrial
country.23
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PUTTING COMPUTERS TO WORK

The emergence of the programmable computer in the 1950S proved
propitious. Industry was already engaged in a radical restructuring of
operations designed to fully automate as much of the production
process as possible. In April 1947 Ford Motor Company vice president
Del Harder set up an "automation department." It was the first time
that the noun "automation" had ever been used. 24 Harder had not
anticipated the fledgling developments in the computer industry that
would soon make automation and computerization synonymous in
most people's minds. Rather, his new unit hoped to increase the use of
existing technologies-hydraulic, electromechanical, and pneumatic-to speed up operations and enhance productivity on the assembly line.
Talk of the "automatic factory" was in the air. Just six months
earlier Fortune announced that "the threat and promise of laborless
machines is closer than ever."25 The magazine ran a provocative article
by two Canadians entitled "Machines Without Men," in which the
authors, J. J. Brown and E. W Leaver, imagined workerless factories in
the future, run automatically. The authors pointed to the many breakthroughs in mechanization and the revolutionary potential of the
electronics revolution and concluded that the day of the workerless
factory was at hand. The authors disparaged human labor as at best a
"makeshift" and argued that the new control technologies being developed "are not subject to any human limitations. They do not mind
working around the clock. They never feel hunger or fatigue. They are
always satisfied with working conditions and never demand higher
wages based on the company's ability to pay. They not only cause less
trouble than humans doing comparable work, but they can be built to
ring an alarm bell in the central control room whenever they are not
working properly."26
The article, and others that followed, offered a grand new visionthe prospect of a Third Industrial Revolution. The theme of the
automatic factory fell on receptive ears. The end of World War II
brought a wave of labor unrest. Angry over wage freezes imposed
during the war and anxious to make up for ground lost in collective
bargaining because of the no-strike pledge during the conflict,
organized labor began to challenge management on a wide front.
Between 1945 and 1955, the United States experienced over 43,000
strikes in the most concentrated wave of labor/management confrontations in industrial history.27
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Management were growing concerned over what they perceived
as organized labors invasion of their traditional terrain. Issues of
hiring and firing, promotions, discipline actions, health benefits, and
safety concerns were brought into the collective bargaining process in
every industry. Business Week warned that "the time has come to take a
stand ... against the further encroachment into the province of
management."28
Menaced by the increasing intensi ty of labor's demands and determined to maintain its long-standing control over the means of production, America's industrial giants turned to the new technology of
automation as much to rid themselves of rebellious workers as to
enhance their productivity and profit. The new corporate strategy
succeeded. In 1961 a U.S. House of Representatives subcommittee published statistics on the impact of automation on jobs in the preceding half decade. The Steel Workers Union reported a loss of
95,000 jobs, while production increased 121 percent. The United Auto
Workers (UAW) reported more than 160,000 members displaced by
automation. The International Union of Electricians (IUE) claimed a
loss of 80,000 jobs in the electrical industry, while productivity increased by more than 20 percent. 29 Between 1956 and 1962, more than
1,500,000 lost their jobs in the manufacturing sector in the United
States. 30
Management's dream of a workerless factory came a step closer to
reality in the early 1960s with the introduction of the computer on the
factory floor. The new "thinking" machines were capable of managing
a far greater range of tasks than could have been conceived by Del
Harder when he set up the first automation division at the Ford Motor
Company after the war. The new approach to computer-aided automation was called numerical control (N/C). With numerical control,
instructions on how a piece of metal should be rolled, lathed, welded,
bolted, or painted are stored in a computer program. The computer
program instructs the machine tool on how to produce a part, and
instructs robots on the line to shape or assemble parts into a product.
Numerical control has been called "probably the most significant new
development in manufacturing technology since Henry Ford introduced the concept of the moving assembly line."31 From the management perspective, numerical control greatly enhanced efficiency and
productivity while at the same time diminishing the need for human
labor on the factory floor.
All of the skills, knowledge, and expertise that were heretofore
embedded in the minds of the workers were effectively transferred
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onto a tape, allowing the manufacturing process to be controlled from
a distance, with far less need of direct supervision or intervention at
the point of production. With numerical control, many of the decisions affecting the factory floor and the manufacturing process passed
from human workers to programmers and management. The advantages of the new automation technology were not lost on management.
From now on, tighter control could be exercised over every aspect of
production, including the pace of the manufacturing process itself
Business leaders, especially in the manufacturing sector, were buzzing
with excitement over the new automation revolution. The Chicago
management consulting firm of Cox and Cox published its report on
numerically controlled machine tools, declaring a "management revolution is here ... the management of machines instead of the management of men."32 Alan A. Smith of Arthur D. Little Inc. summed up the
feelings of many of his colleagues. Shortly after the first demonstrations of numerical control took place at MIT, he wrote to James
McDonough, one of the project coordinators, to express his enthusiasm for the project. Smith proclaimed that the new generation of
computer-driven numerical control tools marks our "emancipation
from human workers."33
As automation spread across whole industries and worked its way
through the country, its effects on people and communities began to
be felt. The first group to be impacted was the American "Negro." The
story of automation's effect on African-Americans is one of the leastknown yet most salient episodes in the social history of the twentieth
century. The experience of the black community needs to be properly
analyzed, for it provides a much-needed historical backdrop for understanding the likely impact that re-engineering and the new automation
technologies are going to have on the lives of working people around
the world.

·5·
Technology and the
African-American
Experience

AT THE BEGINNING of the twentieth century more than go percent
.1'1. of the black population of the United States still lived below the
Mason-Dixon line. l The vast majority of blacks were tied to a form of
agriculture that had changed little since the first slaves were brought
to America. While the Civil War had given black Americans their
political emancipation, they still remained yoked to an exploitative
economic system that kept them in a state of near servitude.
After the Civil War and a short period of reconstruction, in which
blacks made significant political gains, the white plantation owners
were able to reassert control over their former slaves by instituting the
sharecropper system. Near starvation, landless, and desperate for
work, black Americans became reluctant pawns in the new sharecropping scheme. Under the new system, they were leased farmland and
provided housing, seed, farm tools, and mules. In return, 40 percent of
their harvest had to be given over to the landowner. Although in
principle the remaining harvest was to go to the sharecropper, it
seldom worked out that way. The monthly stipend, or "finish," provided to the sharecroppers to cover monthly expenses was always too
little, forcing tenants to borrow on credit from the plantation general
store. Goods were often marked up, and interest rates on credit were
generally exorbitant. As a result, by the time the harvest was in and
counted, the sharecroppers inevitably found that they owed the landlord more money than their share of the harvest was worth, forcing
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them into further debt and dependency. More often than not, planters
fixed the bookkeeping records, cheating the sharecropper still further.
A system of rigid segregation laws backed up by a reign of terror
ensured white supremacy and a docile workforce.
Most black sharecroppers planted cotton, one of the most laborintensive field crops. Picking cotton bolls at harvest was a grueling
exercise. Laborers had to crawl on their knees or stoop over as they
worked the cotton fields. The soft puff of cotton was surrounded by a
tough stem that constantly pierced the hands. Cotton was picked and
put into seventy-five-pound sacks that were dragged on a strap around
the shoulder. Cotton picking lasted from sunup to sundown. In that
time a seasoned picker could pick more than 200 pounds. 2
Plantation housing was primitive, lacking heating and plumbing.
Children were little schooled and generally helped out in the fields.
The sharecropping system amounted to little more than slavery by
another name.
A growing number of blacks began migrating to northern cities
during and immediately after World War I, to escape the impoverishment of the rural South. With foreign immigration cut off during the
war years, northern manufacturers desperately needed unskilled labor and began recruiting heavily among southern blacks. For many
African-Americans, the prospects of earning a living wage in northern
factories was sufficient to pick up stakes and leave families and friends
behind in search of a better life. Most blacks, however, chose to stay,
preferring not to risk the uncertainties of life in the northern cities.
Then, in October 1944, an event took place in the rural Mississippi
Delta that was to forever change the circumstances of AfricanAmericans. On October 2 an estimated 3,000 people crowded onto a
cotton field just outside of Clarksdale, Mississippi, to watch the first
successful demonstration of a mechanical cotton picker. Nicholas Lemann, in his book The Promised Land, describes what took place. "The
pickers, painted bright-red, drove down the white rows of cotton.
Each one had mounted in front a row of spindles, looking like a wide
mouth, full of metal teeth, that had been turned vertically. The spindles, about the size of human fingers, rotated in a way that stripped the
cotton from the plants, then a vacuum pulled it up a tube and into the
big wire basket that was mounted on top of the picker."
The crowd of onlookers was awed by the sight. In an hour, a laborer
could pick twenty pounds of cotton. The mechanical pickers could
pick a thousand pounds of cotton in the same length of time. Each
machine could do the work of fifty people. 3
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The arrival of the mechanical cotton picker in the South was
timely. Many black servicemen, recently back from the war, were
beginning to challenge Jim Crow laws and segregation statutes that
had kept them in virtual servitude since Reconstruction. Having
fought for their country and been exposed to places in the United
States and overseas where segregation laws did not exist, many veterans were no longer willing to accept the status quo. Some began to
question their circumstances; others began to act. In Greenville, Mississippi, four black veterans walked to the country courthouse and
asked to register to vote. After repeated rejections they filed a complaint with the FBI which in tum sent agents to Greenville to help
register the four men to vote in the state of Mississippi.4
Whites in Mississippi, and elsewhere in the South, were worried.
The rumblings of change were getting louder and threatened to
undermine the precarious arrangement that had maintained the plantation economy for so long. A prominent planter in the Delta wrote to
the local Cotton Association with a suggestion that was to be taken up,
in short order, by white landowners allover the South. His name was
Richard Hopson, the brother of Howard Hopson, whose land was used
to demonstrate the marvels of the new mechanical cotton picker. In
his letter, Hopson reflected on the growing racial tension in the Delta
and wrote, "I am confident that you are aware of the serious racial
problem which confronts us at this time and which may become more
serious as time passes.... I strongly advocate the farmers of Mississippi Delta changing as rapidly as possible from the old tenant or
sharecropper system of farming, to complete mechanized farming....
Mechanized farming will require only a fraction of the amount of labor
which is required by the sharecropper system thereby tending to
equalize the white and negro population which would automatically
make our racial problem easier to handle."5
In 1949 only 6 percent of the cotton in the South was harvested
mechanically; by 1964, it was 78 percent. Eight years later, 100 percent
of the cotton was picked by machines. 6
For the first time since they had been brought over as slaves to
work the agricultural fields in the South, black hands and backs were
no longer needed. Overnight, the sharecropper system was made
obsolete by technology. Planters evicted millions of tenants from the
land, leaving them homeless and jobless. Other developments hastened the process. Federal programs forced a 40 percent reduction in
cotton acreage in the 1950s.7 Much of the land was converted to timber
or pasture, which required little labor. Restrictions on tractor produc-
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tion were lifted after the war, greatly accelerating the substitution of
tractors for manpower in the fields. The introduction of chemical
defoliants to kill weeds reduced the workforce still further-black
workers had traditionally been used to chop down weeds. When the
federal government extended the minimum wage to farm laborers,
most southern planters found it more economical to substitute chemical defoliants for hand chopping, leaving blacks with no source of
employment. 8
The push of mechanization in southern agriculture combined
with the pull of higher wages in the industrial cities of the North to
create what Nicholas Lemann called "One of the largest and most
rapid mass internal movements of people in history." More than 5 million black men, women, and children migrated north in search of work
between 1940 and 1970.9 The migration routes ran from Georgia, the
Carolinas, and Virginia along the Atlantic Seaboard to New York City
and Boston; from Mississippi, Tennessee, Arkansas, and Alabama
north to Chicago and Detroit; and from Texas and Louisiana west to
California. By the time the migration was over, more than half of all
black Americans had moved from South to North and from an entrenched rural way of life to become an urban industrial proletariat. lO
The mechanization of farming deeply affected the whole of agriculture, forcing millions of farmers and farm laborers off the land. Its
effect, however, on African-Americans was more dramatic and immediate because of their greater concentration in the cotton-growing
region of the South, where mechanization spread more quickly and
forcibly than was the case with other farm technology. Equally important, unlike most other farmers, the vast majority of blacks did not own
the land they worked. Since most were sharecroppers at the mercy of
the planters, and existed largely outside the money economy, they had
no capital at their disposal and therefore no means by which to weather
the technological storm that swept over their communities. The Reverend Martin Luther King tells of his surprise in visiting a plantation in
Alabama in 1965, meeting sharecroppers who had never before seen
U.S. currency. II
The mechanical cotton picker proved far more effective than the
Emancipation Proclamation in freeing blacks from a plantation economy. It did so, however, at a terrible price. The forced eviction from the
land and subsequent migration of millions of destitute black Americans to the North would soon unleash social and political forces of
unimaginable proportions-forces that would come to test the very

Techrwlogy and the African-American Experience

73

soul of the American compact. Writing in 1947, southern lawyer and
businessman David Cohn implored the nation to take heed of the
storm clouds on the political horizon. He warned:
The country is upon the brink of a process of change as great as
any that has occurred since the industrial revolution .... Five
million people will be removed from the land within the next few
years. They must go somewhere. But where? They must do
something. But what? They must be housed. But where is the
housing?
Most of this group are farm negroes totally unprepared for
urban industrial life. How will they be industrially absorbed?
What will be the effect of throwing them upon the labor market?
What will the effect be upon race relations in the United States?
Will the victims of farm mechanization become the victims of
race conflict?
There is an enormous tragedy in the making unless the
United States acts, and acts promptly, upon a problem that
affects millions of people and the whole structure of the
nation. 12

CAUGHT BETWEEN TECHNOLOGIES

Although African-Americans were unaware of it at the time of their
trek north, a second technolOgical revolution had already begun in
the manufacturing industries of Chicago, Detroit, Cleveland, and New
York that once again would lock them out of gainful employment. This
time the economic displacement created in its wake a new and permanent underclass in the inner cities and the conditions for widespread
social unrest and violence for the remainder of the century.
At first, blacks found limited access to unskilled jobs in the auto,
steel, rubber, chemical, and meat-packing industries. Northern industrialists often used them as strikebreakers or to fill the vacuum left by
the decline in immigrant workers from abroad. The fortunes of black
workers in the North improved steadily until 1954 and then began a
forty-year historical decline.
In the mid-1950s, automation began taking its toll in the nation's
manufacturing sector. Hardest hit were unskilled jobs in the very
industries where black workers were concentrated. Between 1953 and
1962, 1.6 million blue collar jobs were lost in the manufacturing
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sector. 13 Whereas the unemployment rate for black Americans had
never exceeded 8.5 percent between 1947 and 1953, and the white rate
of unemployment had never gone beyond 4.6 percent, by 1964 blacks
were experiencing an unemployment rate of 12.4 percent while white
unemployment was only 5.9 percent. Ever since 1954, black unemployment in the United States has remained twice that of whites. 14
Writing on The Problem of the Negro Movement in 1964, civil rights
activist Tom Kahn quipped, "It is as if racism, having put the Negro in
his economic place, stepped aside to watch technology destroy that
place."15
Beginning in the mid 1950s, companies started building more
automated manufacturing plants in the newly emerging suburban
industrial parks. Automation and suburban relocation created a crisis
of tragic dimensions for unskilled black workers. The old multi storied
factories of the central cities began to give way to new single-level
plants that were more compatible with the new automation technologies. The limited availability of land and rising tax rates of the
cities were a powerful disincentive, pushing manufacturing businesses
into the newly emerging suburbs. The newly laid interstate highway
system and the ring of metropolitan expressways being built around
northern cities increasingly favored truck over train transport of
goods, providing a further incentive to relocate plants to the suburbs. 16
Finally, employers anxious to reduce labor costs and weaken the
strength of unions saw relocation as a way to draw distance between
plants and militant union concentrations. Eventually the same antiunion feelings pushed companies to locate plants in the South, Mexico,
and overseas.
The new corporate strategy of automation and suburbanization
became immediately apparent in the automotive industry. Ford's River
Rouge complex in Detroit was long the flagship plant of the companys
far-flung operations. The Rouge plant was also the home of the UAW's
most vocal and militant local union, whose membership was over
30 percent black. So powerful was Local 600 of the UAW, that it could
cripple Ford's entire operation with a single strike action. 17
Despite the fact that the Rouge complex had plenty of room for
expansion, Ford management made the decision to move much of the
production away from the site to new automated plants in the suburbs,
in large part to weaken the union and regain control over its manufacturing operations. In 1945 the Rouge plant housed 85,000 workers. Just
fifteen years later the employment rolls had plummeted to less than
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30,000. Historian Thomas J. Sugrue notes that from the late 1940S
through 1957, Ford spent more than $2.5 billion on automation and
plant expansion. Ford initiatives were matched by General Motors and
Chrysler. Together, the Big Three auto companies constructed twentyfive new, more automated plants in the suburbs surrounding Detroit."1B
Satellite businesses that serviced the automotive industry also
began to automate production in the 1950s-especially companies
manufacturing machine tools, wire, car parts, and other metal products. Many auto-parts manufacturers like Detroit's Briggs Manufacturing and Murray Auto Body were forced to close up their shops in the
mid- to- late 1950S as the giant automakers began to integrate their
production processes, taking over more and more of the manufacturing of component parts in newly automated production lines. 19
The number of manufacturing jobs in Detroit fell dramatically
beginning in the mid-1950S as a result of the automation and suburbanization of production. Black workers, who just a few years earlier
were displaced by the mechanized cotton picker in the rural South,
once again found themselves victims of mechanization. In the 1950s,
25.7 percent of Chrysler workers and 23 percent of General Motors
workers were African-American. Equally important, because the
black workers made up the bulk of the unskilled labor force, they were
the first to be let go because of automation. In 1960 a mere twenty-four
black workers were counted among the 7,425 skilled workers at
Chrysler. At General Motors, only sixty-seven blacks were among the
more than ll,OOO skilled workers on the payroll.20 The productivity and
unemployment figures tell the rest of the story. Between 1957 and
1964, manufacturing output doubled in the United States, while the
number of blue collar workers fell by 3 percent. 21 Again, many of the
first casualties of the new automation drive were black workers, who
were disproportionately represented in the unskilled jobs that were
the first to be eliminated by the new machines. In manufacturing
operations across the entire northern and western industrial belt, the
forces of automation and suburbanization continued to take their toll
on unskilled black workers, leaving tens of thousands of permanently
unemployed men and women in their wake.
The introduction of computers and numerical control technology
on the factory floor in the 1960s accelerated the process of technology
displacement. In the nation's four largest cities, New York, Chicago,
Philadelphia, and Detroit, where blacks made up a large percentage of
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the unskilled blue collar workforce-more than a million manufacturing, wholesale, and retail jobs were lost, many the result of technology
displacement. Author James Boggs voiced the concern of many in the
black community when he declared that "cybernation ... is eliminating the 'Negro jobs: "22
As businesses fled to the suburbs, millions of white middle and
working class families followed suit, relocating in new suburban subdivisions. The central cities became increasingly black and poor in the
1960s and 1970s. Sociologist William Julius Wilson notes that "the
proportion of blacks living inside central cities increased from 52 percent in 1960 to 60 percent in 1973, while the proportion of whites
residing inside central cities decreased from 31 percent to 26 percent."
Wilson blames the exodus for a spiraling decline in the inner-city tax
base, a precipitous drop in public services, and the entrapment of
millions of black Americans in a self-perpetuating cycle of permanent
unemployment and public assistance. In New York City in 1975, more
than 15 percent of the residents were on some form of public assistance. In Chicago it was nearly 19 percent. 23
In the 1980s many of the nation's northern cities partially revived
by becoming hubs for the new information economy. Scores of downtown areas made the transition from "centers of production and
distribution of material goods to centers of administration, information exchange and higher order service provision."24 The emerging
knowledge-based industries have meant increased jobs for highskilled white collar and service workers. For large numbers of AfricanAmericans, however, the new urban renaissance has only served to
accentuate the ever widening employment and income gap between
highly educated whites and poor unskilled blacks.
The only Significant rise in employment among black Americans in
the past twenty-five years has been in the public sector: more than
55 percent of the net increase in employment for blacks in the 1960s
and 1970S occurred there. 25 Many black professionals found jobs in the
federal programs spawned by the Great Society initiatives of President
Lyndon Johnson. Others found employment at the local and state
levels, administering social service and welfare programs largely for
the black community that was being displaced by the new forces of
automation and suburbanization. In 1960, 13.3 percent of the total
employed black labor force was working in the public sector. A decade
later more than 21 percent of all black workers in America were on
public payrolls.26 By 1970 government employed 57 percent of all black
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male college graduates and 72 percent of all black female college
graduates. 27

AUTOMATION AND THE MAKING OF
THE URBAN UNDERCLASS

The corporate drive to automate and relocate manufacturing jobs split
the black community into two separate and distinct economic groups.
Millions of unskilled workers and their families became part of what
social historians now call an underclass-a permanently unemployed
part of the population whose unskilled labor is no longer required and
who live hand-to-mouth, generation-to-generation, as wards of the
state. A second smaller group of black middle-class professionals have
been put on the public payroll to administer the many publicassistance programs designed to assist this new urban underclass. The
system represents a kind of "welfare colonialism" say authors Michael
Brown and Steven Erie, "where blacks were called upon to administer
their own state of dependence."28
It is possible that the country might have taken greater notice of
the impact that automation was having on black America in the 1960s
and 1970s, had not a significant number of Mrican-Americans been
absorbed into public-sector jobs. As early as 1970, sociologist Sidney
Willhelm observed that '~s the government becomes the foremost
employer for the working force in general during the transition into
automation, it becomes even more so for the black worker. Indeed, if it
were not for the government, negroes who lost their jobs in the
business world would swell the unemployment ratio to fantastic
heights."29
The public image of an affluent and growing black middle class
was enough to partially deflect attention away from the growing plight
of a large new black underclass that had become the first casualty of
automation and the new displacement technologies.
Technological unemployment has fundamentally altered the sociology of America's black community. Permanent joblessness has led
to an escalating crime wave in the streets of America's cities and the
wholesale disintegration of black family life. The statistics are chilling.
By the late 1980s one out of every four young Mrican American males
was either in prison or on probation. In the nation's capital, Washington
DC, 42 percent of the black male population between eighteen and

78

THE

THIRD

INDUSTRIAL

REVOLUTION

twenty-five years of age is either in jail, on parole, awaiting trial, or
being sought by the police. The leading cause of death among young
black males is now murder. 30
In 1965 Daniel Patrick Moynihan, now a U.S. senator, published a
controversial report on "Employment, Income, and the Ordeal of the
Negro Family" in which he argued rather forcefully that "The underemployment of the negro father has led to the break-up of the Negro
family."31 When that report was written, 25 percent of all black births
were out of wedlock and nearly 25 percent of all black families were
headed by women. Single-parent households headed by women are
typically locked into a cycle of welfare dependency that is selfperpetuating generation after generation, with a high number of
teenage pregnancies out of wedlock, a disproportionate school dropout rate, and continued welfare dependency. Today, 62 percent of all
black families are single-parent households. 32
These statistics are likely to rise in the remainder of the decade, as
an increasing number of unskilled black workers are let go in the
current wave of re-engineering and downsizing. According to a report
issued by the Equal Employment Opportunity Commission, black
wage earners made up nearly one third of the 180,000 manufacturing
jobs lost in 1990 and 1991.33 Blacks also suffered disproportionately in
the loss of white collar and service jobs in the early 1990S. The reason
for the heavy losses in black employment, according to The Wall Street
Journal, is that "blacks were concentrated in the most expendable jobs.
More than half of all black workers held positions in the four job
categories where companies made net employment cuts: office and
clerical, skilled, semi-skilled and laborers."34 John Johnson, the director of labor for the National Association for the Advancement of
Colored People (NAACP), says that "what the whites often don't
realize is that while they are in a recession, blacks are in a depression."35
More than forty years ago, at the dawn of the computer age, the
father of cybernetics, Norbert Weiner, warned of the likely adverse
consequences of the new automation technologies. "Let us remember," he said, "that the automatic machine ... is the precise economic
equivalent of slave labor. Any labor which competes with slave labor
must accept the economic consequences of slave labor."36 Not surprisingly, the first community to be devastated by the cybernetics
revolution was black America. With the introduction of automated
machines, it was possible to substitute less costly, inanimate forms of
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labor for millions of African-Americans who had long toiled at the
bottom of the economic pyramid, first as plantation slaves, then as
sharecroppers, and finally as unskilled labor in northern factories and
foundries.
For the first time in American history, the African-American was
no longer needed in the economic system. Sidney Willhelm summed
up the historical Significance of what had taken place in his book Who
Needs the Negro? "With the onset of automation the Negro moves out
of his historical state of oppression into one of uselessness. Increasingly, he is not so much economically exploited as he is irrelevant. ... The dominant whites no longer need to exploit the black
minority: as automation proceeds, it will be easier for the former to
disregard the latter. In short, White America, by a more perfect
application of mechanization and a vigorous reliance upon automation, disposes of the Negro; consequently, the Negro transforms from
an exploited labor force into an outcast."37
Writing from his prison cell in the Birmingham jail, the Reverend
Martin Luther King lamented the ever-worsening self-image of black
Americans who were "forever fighting a degenerating sense of 'nobodiness.' "38 Marx's reserve army of exploited labor had been reduced
to Ralph Ellison's specter of the "invisible man." Automation had
made large numbers of black workers obsolete. The economic constraints that had traditionally kept black Americans "in line" and
passively dependent on the white power structure for their livelihoods, disappeared. Vanquished and forgotten, thousands of urban
black Americans vented their frustration and anger by taking to the
streets in urban ghettos across the country. The rioting began in Watts
in 1965 and spread east to Detroit and other northern industrial cities
over the remainder of the decade. After the Watts riots, one of the local
residents delivered a terse postmortem warning to the nation that
spoke directly to the pent-up rage that had led to the outbreak. "The
whites," he declared, "think they can just bottle people up in an area
like Watts and then forget about them. It didn't work."39
It should be noted that not all civil rights leaders at the time
accurately diagnosed the problem at hand. Many traditional leaders in
more mainstream black organizations continued to perceive the black
plight in strictly political terms, arguing that social discrimination was
at the root of the crisis and that antidiscrimination laws were the
appropriate cure. A few, however, saw what was taking place in the
economy as a precursor of a more fundamental change in black-white
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relations, with ominous consequences for the future of America. In the
conclusion to his poignant book on the subject, Sidney Willhelm
wrote, "An underestimation of the technological revolution can only
lead to an underestimation of the concomitant racial revolution from
exploitation to uselessness; to misjudge the present as but a continuation of industrialization rather than the dawn of a new technological
era, assures an inability to anticipate the vastly different system of race
relations awaiting the displaced Negrd'40
Willhelm!> prediction proved correct. Today, millions of AfricanAmericans find themselves hopelessly trapped in a permanent underclass. Unskilled and unneeded, the commodity value of their labor has
been rendered virtually useless by the automated technologies that
have come to displace them in the new high-tech global economy.

·6·
The Great
Automation Debate

l. X 7H1LE CIVIL RIGHTS LEADERS, as early as the 1960s, began to
V Vwarn of the consequences of automation on the African American community, others began to draw broader implications for society
as a whole. A national debate on the probable effects of automation on
the economy and employment emerged in the early 1960s, fueled, in
large part, by the increasing loss of jobs in the black community.
In March 1963 a group of distinguished scientists, economists, and
academicians led by J. Robert Oppenheimer, the director of the Institute for Advanced Studies at Princeton University, published an
open letter to the President in The New York Times, warning of the
dangers of automation on the future of the American economy and
calling for a national dialogue on the subject. The Ad Hoc Committee
on the Triple Revolution-whose named derived from its analysis of
three new revolutionary changes taking place in SOciety-the Cybernation Revolution, the Weaponry Revolution, and the Human Rights
Revolution-argued that the new cybernetic technologies were forcing a fundamental change in the relationship between income and
work. The authors pointed out that until the present moment in history
"economic resources had always been distributed on the basis of
contributions to production." That historic relationship was now being
threatened by the new computer-based technologies. They warned
that, '1\ new era of production has begun. Its principles of organization
are as different as those of the industrial era were different from the
agricultural. The cybernation revolution has been brought about by
81
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the combination of the computer and the automated self-regulating
machine. This results in a system of almost unlimited productive
capacity which requires progressively less human labor."l
The Committee reiterated that "The Negroes are the hardest hit of
the many groups being exiled from the economy by cybernation," but
predicted that, in time, the new computer revolution would take over
more and more of the productive tasks in the economy, leaving millions of workers jobless. 2 The Committee urged the President and
Congress to consider guaranteeing every citizen "an adequate income
as a matter of right" as a way of distributing funds to the millions of
people made redundant by the new laborsaving technologies. 3
The warnings of the Ad Hoc Committee caught the attention
of the White House. In July 1963 President Kennedy called for
the establishment of a National Commission on Automation. 4 Six
months later, in his State of the Union message, President Lyndon
Johnson proposed the creation of a Commission on Automation,
Technology, and Economic Progress. That spring, public hearings
were held in Congress and legislation enacted to set up the commission. 5

THE GOVERNMENT STEERS A MIDDLE COURSE

The Commission report, published in 1965, attempted to steer a middle course between those who argued that the cybernetic revolution
required an immediate government response and those, especially in
the business community, who argued that technology displacement
was a normal outgrowth of economic progress and would eventually
be absorbed by a robust economy: 'l\ccording to one extreme view, the
world-or at least the United States-is on the verge of a glut of
productivity sufficient to make our economic institutions and the
notion of gainful employment obsolete. We dissent from that view....
However, we also dissent from the other extreme view of complacency
that denies the existence of serious social and economic problems
related to the impact of technolOgical change."6
Curiously, although the authors of the government report attempted to draw distance between themselves and critics and establish a centrist approach to the issue, many of their findings reinforced
the arguments advanced by the Oppenheimer Committee on the
Triple Revolution. For example, they acknowledged the destructive
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impact of the new technology revolution on black America. The report
stated:
Modern farm technology-ranging from the cotton picker and
huge harvesting combines, to chemical fertilizers and insecticides-has resulted in rapid migration of workers to the cities
and has contributed to serious urban problems.
The technological revolution in agriculture has compounded the difficulties of a large section of our Negro population. Pushed out of rural areas, many of them have migrated to
cities in search of livelihood. But many arrived just when ...
advancing technology has been reducing the numbers of the
semi-skilled and unskilled manufacturing jobs for which they
could qualify. Despite improvements in the past 2 years, there
are 700,000 fewer factory production and maintenance jobs
than at the close of the Korean War. 7

The government commission argued that "technology eliminates
jobs, not work," in effect making the same argument that Oppenheimer and the authors of the Triple Revolution had made. If the
economy was producing work without workers, as both sides seemed
to suggest, then some form of government intervention would be necessary to provide a source of income and purchasing power for the
increasing numbers of workers displaced by laborsaving technologies
and increased productivity. The commission conceded the point: "It is
the continuous obligation of economic policy to match increases in
productive potential with increases in purchasing power and demand.
Otherwise, the potential created by technical progress runs to waste in
idle capacity, unemployment and deprivation."8
In the end, the Presidential Commission backpedaled on the
questions raised by automation, concluding that technology displacement is a necessary and temporary condition engendered along the
road to economic progress. Their measured optimism was given a lift
by a recent upturn in the economy and a lowering of the unemployment figures brought on, in large measure, by the buildup for the
Vietnam conflict. The commission admitted as much. "With the intensification of the war in Vietnam, the prospects are for still further cuts
in unemployment."9 In a prescient aside, the authors of the report
warned that "The nation should not be lulled into forgetfulness by a
short-run need for increased defense expenditures."l0 The warning
was drowned out by the drums of war and a massive buildup of the
military economy.

84

THE

T H I R DIN D U S T R I A L

REV 0 L UTI 0 N

LABOR'S CAPITULATION

Mter years of growing concern over technology displacement, the
long overdue debate on automation fizzled in the mid-lg6os. Charles
Silberman, writing in Fortune, declared that "the effects of automation
on employment have been wildly and irresponsibly exaggerated, principally by social scientists who seem to be engaged in a competition in
ominousness."ll
The failure to adequately address the question of technological
unemployment is partially the fault of organized labor. The voice of
millions of working Americans, the labor movement waffled repeatedly on the issue of automation, only to eventually cast its lot with
management, to the detriment of its own constituency.
The father of cybernetics, Norbert Weiner, who perhaps more
than any other human being was in a position to clearly perceive the
long-term consequences of the new automation technologies, warned
of the dangers of widespread and permanent technological unemployment He wrote, "If these changes in the demand for labor come upon
us in a haphazard and ill-organized way, we may well be in for the
greatest period of unemployment we have yet seen."12
Weiner became so fearful of the high-tech future he and his
colleagues were creating that he wrote an extraordinary letter to
Walter Reuther, president of the United Auto Workers, pleading for an
audience. He warned Reuther that the cybernetic revolution "will
undoubtedly lead to the factory without employees." Weiner predicted that "In the hands of the present industrial set-up, the unemployment produced by such plants can only be disastrous," and
promised Reuther his full backing and personal loyalty in any concerted national campaign by organized labor to address the issue. 13
Reuther was initially sympathetic and began to faintly echo
Weiner's concerns before congressional committees and in public
addresses. He warned that "The economy has failed to generate the
purchasing power necessary to absorb the volume of goods and services which we have the technologies ... to produce," and urged the
federal government to "create the necessary demand."14
Other union leaders spoke out cautiously against the new technological forces that were threatening millions of jobs. George Meany,
the powerful president of the AFL-CIO, warned that the new laborsaving technologies were "rapidly becoming a curse to this society ...
in a mad dash to produce more and more with less and less labor, and
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without feeling [as to] what it may mean to the economy as a whole."15
Despite all of the public rhetoric, however, organized labor proved
far more conciliatory behind closed doors in the collective bargaining
process. As historian David Noble documents in The Forces of Production, the unions for the most part capitulated to management on the
issues surrounding automation. Fearful of being branded as modernday Luddites and obstacles to progress, labor leaders were forced on
the defensive. Many, including Reuther's own union, openly embraced
the new laborsaving technologies. In 1955 the UAW issued a resolution
at its annual convention amounting to a ringing endorsement of the
very forces of automation that were beginning to seriously erode their
membership rolls: "The UAW welcomes automation [and] technological progress.... We offer our cooperation ... in a common search for
policies and programs ... that will insure that greater technological
progress will result in greater human progress."16
Having accepted both the inevitability and even desirability of
laborsaving technology, labor began to lose the momentum it had
enjoyed since the end of World War II. Boxed into a corner, the union
made a hasty retreat, shifting their collective bargaining demands from
the issue of control over production and work processes to the call for
job retraining. On the eve of the historic transition from mechanization to automation of production, the labor movement made a calculated decision to push for retraining, in the belief that while a vast
number of unskilled jobs would be eliminated by the new computer
technologies, the number of skilled and technical jobs would be
increased. The CIO laid out the new strategy in a pamphlet issued in
1955, entitled '1\.utomation."
The introduction of automated machines and electronic computers will likely result in lay-offs and in the upgrading of the
level of skills required in the workforce.... The prospect of
labor displacement can be eased, in part, by joint consultation
between companies and unions and by management planning to
schedule the introduction of automation in periods of high
employment, to permit attrition, reduce the size of the labor
force, and to allow time for the retraining of employees. 17

The AFL-CIO passed a number of resolutions at its annual conventions in the 1960s, calling for retraining provisions in collective
bargaining agreements. Employers were more than willing to concede
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to labor's new demands. The costs of introducing retraining programs
was far less onerous than the prospect of a long and protracted battle
with labor over the introduction of new automated technologies on
the shop floor. Between 1960 and 1967, the percentage of collective
bargaining agreements containing provisions for job retraining increased from 12 percent to more than 40 percent. iS Labor also
lent its political muscle to federal legislation to promote job retraining. In 1962 the AFL-CIO mobilized rank-and-file support behind
the passage of the Manpower Development Training Act, which
was designed to provide retraining for workers displaced by automation.
By abandoning the question of control over the technology in favor
of calls for retraining, the unions lost much of their effective bargaining power. Had control issues remained a strong priority, labor might
have successfully negotiated collective bargaining agreements with
management that would have ensured labor participation in productivity gains brought on by automation. Shorter workweeks and increased wages could have been tied to increases in productivity.
Instead, labor capitulated, contenting itself with defensive agreements that provided job security for older workers, phased attrition of
the existing workforce, and limited retraining opportunities for its
members as ways of dealing with automation.
While the unions were correct in their belief that automation
would shrink the ranks of the unskilled labor force, they grossly
overestimated how many high-skilled jobs would be created by the
new technologies. They failed to come to grips with the central dynamic of the automation revolution-management's single-minded
determination to replace workers with machines wherever possible,
and, by so doing, reduce labor costs, increase control over production,
and improve profit margins. Some workers were retrained and found
better high-skilled jobs; most did not. There were simply too many
displaced workers and too few new high-tech jobs being created. The
result was that the unions began to lose members and clout. Eventually, automation destroyed their most important single weapon-the
strike. The new technologies allowed management to run plants with
skeletal crews during strikes, effectively undermining the unions'
ability to win significant concessions at the collective bargaining table.
To their credit, many unions did fight back, attempting to forestall
"the inevitable" and win as many concessions for their rank and file as
possible. The longshoremen, refinery workers, printers' unions, and
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others used strikes, slowdowns, and various means at their disposal to
protect their members from the onslaught of automation. The International Typographers Union was one of the more militant unions in
regard to automation. In 1966 its New York local was able to secure a
labor agreement with New York newspaper publishers that "gave the
union absolute authority over the types of technology which could be
brought into the composing room." For eight years the ITU was able to
stave off the shift from hot metal printing to cold type and forestall the
automation of the composing room. The Big Three newspapers- The
New York Times, the Daily News, and the New York Post-had agreed to
the 1966 contract giving the ITU control over the introduction of new
technology on the shop floor in the hope that the unions' resistance to
cold type would eventually bankrupt their competitors. That is exactly
what happened. In that period, New York's six smallest newspapers
folded, in part because they could no longer afford the increasing labor
costs associated with hot type. By 1974 the union was widely viewed as
responsible for the bankruptcy of the smaller publishers and the loss of
hundreds of jobs. The national media and the business community
accused the ITU of being antiprogress and, worse yet, to blame for the
loss of the very jobs the union had fought so hard to protect. 19
Public pressure on the union increased, and in 1974 its leaders
capitulated to management and public perception, signing an agreement to rescind their veto power over the introduction of new technologies in the composing room. In return, the union was guaranteed
lifetime employment for currently employed typesetters and a handsome early retirement program. The agreement also called for systematic reductions of the workforce, phased in over a period of time.
The publishers were willing to make short-term wage and benefit
concessions, knowing that the historic agreement would mean the
death knell for the union in the long run. The union, for its part, felt
trapped by the increasing pressures of automation and public opinion
and was determined to secure the best terms it could for its remaining
members, while resigning itself to eventual extinction. Years later,
former New York Times labor reporter A. H. Raskin reflected on what
had taken place. He wrote, "The New York publishers' willingness to
be so generous in negotiating the 1974 contract stemmed from an
awareness of both sides that the packet represented the last hurrah for
the typographical union. The union had strength enough to exact a
high price for removing its veto power over automated processes, but
the advent of automation effectively stripped it of future power. All
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that the union can now look forward to is a precipitous decline, as oldtimers retire or die off and the traditional composing room disappears."20
In the end, the technological forces sweeping through the economy proved too powerful a foe. Their ranks thinned by wave after wave
of new technological innovation, as well as by losses suffered at the
hands of foreign competition, the nation's blue collar unions began
their historic retreat and now exist as little more than a hollow reminder of their once pre-eminent role in American economic life.
Today, the concerns over automation are being heard once again.
This time, however, the field upon which the battle over technology is
being fought has grown dramatically to encompass the whole United
States economy and much of the global marketplace. Issues surrounding technological unemployment, which a generation ago touched
primarily the manufacturing sector of the economy, affecting poor
black workers and blue collar laborers, are now being raised in every
sector of the economy, and by virtually every group and class of
workers.
The bitter experience of black laborers and blue collar workers in
the traditional manufacturing industries over the past quarter century
is an augur of what lies ahead as millions of additional workers are
idled by massive technological displacement. America's underclass,
which is still largely black and urban, is likely to become increasingly
white and suburban as the new thinking machines relentlessly make
their way up the economic pyramid, absorbing more and more skilled
jobs and tasks along the way.
The world has changed dramatically in the three decades since
the National Commission on Automation, Technology and Economic
Progress issued its report. Norbert Weiner's premonition of a world
without workers is fast becoming an issue of public concern in the
industrialized nations. The Third Industrial Revolution is forcing a
worldwide economic crisis of monumental proportions as millions
lose their jobs to technological innovation, and global purchasing
power plummets. As in the 1920S, we find ourselves dangerously close
to another great depression, yet not a single world leader seems willing
to entertain the possibility that the global economy is moving inexorably toward a shrinking labor market with potentially profound consequences for civilization.
Politicians everywhere have failed to grasp the fundamental na-
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ture of the changes taking place in the global business community. In
corporate boardrooms, on plant floors, and in retail stores around the
world, a quiet revolution has been going on. Businesses have been busy
restructuring their organizations, in effect reinventing themselves, to
create new management and marketing structures that can work
effectively alongside the extraordinary array of new information and
telecommunication technologies being hurried on-line. The result is a
radical transformation in the way the world does business that
threatens to bring into question the very role of the mass worker in the
coming century.
The emerging world of lean management, high-technology production, and global commerce had its beginnings in the mid-lg60s.
The ink barely had time to dry on the report issued by the National
Commission on Automation, when the world economy began to make
its historic shift into the post-Fordist era, laying the organizational
groundwork for a workerless future.

·7·
Post-Fordism

I

N THE MID-1960s

few Americans were aware of the sweeping
changes taking place in management practices inside Japanese
companies that would, in less than a generation, force the United
States and the world to rethink the very way they do business. In 1965
the United States was the most powerful nation on the face of the
earth. Its military might, though shaken by the Russian advances in
nuclear weaponry and outer space, was still unassailable. American
technology was the envy of the world.
US. companies dominated international trade and commerce in
the mid-1960s. Millions around the world looked for the "Made in
America" label when they purchased products, convinced that US.
goods meant top-of-the-line quality. On the domestic front, salaries
and wages were rising and millions of Americans were enjoying the
benefits that go with middle-class status.
Nineteen sixty-five was also the year that American corporations
saw their after-tax profits rise to a postwar high of 10 percent Although
no one could have foreseen it at the time, that was to be the high-water
mark for American business-the last great year of steadily rising
profits for the corporate community. By the 1970S corporate profit had
shrunk to less than 6 percent A combination of domestic and international factors contributed to the decline. l
The US. consumer market had become saturated with consumer
goods. By 1979 there was one car for every two Americans, and more
than 90 percent of American households were equipped with refrigerators, washing machines, vacuum cleaners, radios, electric irons,
and toasters. At the same time that demand was tapering off, foreign
competition for American markets was increasing. Cheap imports
go
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flooded the US., dramatically cutting the market share of American
companies. Between 1969 and 1979, the value of manufactured imports relative to domestic products rose from 14 percent to 38 percent.
By the mid 1980s, for every dollar spent on goods produced in the
United States, American families and businesses were spending
45 cents on imported goods. 2
Increases in both corporate taxes and wage benefits to American
workers reduced corporate profits still further. The OPEC oil embargo increased the cost of energy, driving corporate profits lower in
the late 1970S and early 1980s. The decision to deregulate protected
US. industries during the Reagan years-especially the airlines, telecommunications, and trucking-heightened competition for market
share between traditional corporate giants and newcomers anxious to
expand their niche. Again profits declined.
Old-line companies that had become complacent during the
boom years began to take stock of the new circumstances confronting
them. Faced with increasing competition from abroad and greater
competition within each industry at home, companies searched for
new ways to cut costs and improve market share and profits. They
turned to the new computer and information technologies in hopes of
increasing productivity in lean times. In the 1980s, US. businesses
invested more than one trillion dollars in information technology.3
More than 88 percent of the total investment was made in the service
sector, to help improve efficiency and reduce costs. By 1992 virtually
every white collar worker in the country had access to $10,000 in
information-processing hardware. 4 Despite the large investments, productivity continued to limp along, increasing at about 1 percent a year.
Economists began talking about the "productivity paradox." Some,
like Harvard's Gary Loveman, spoke openly about the utter failure of
the highly touted technological revolution to whom so many had
looked for their salvation. "We simply can't find evidence that there
has been a substantial productivity increase-and in some cases any
productivity increase-from the substantial growth in information
technology," Loveman told his colleagues. 5
Just as corporate CEOs began to sour on the new information
technologies, the productivity paradox suddenly disappeared. In 1991
output per hour increased by 2.3 percent. In 1992 productivity soared
to nearly 3 percent, the best performance of any year in more than two
decades. 6 MIT's Sloan School of Management published productivity
data collected over a five-year period from 1987 to 1991 for more than
380 giant firms that together generated nearly $2 trillion in output per
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year. The gains in productivity were impressive, suggesting that the
vast amount of money invested in information technology for more
than a decade had begun to payoff.
The authors of the study, Erik Brynjolfsson and Lorin Hitt, found
that between 1987 and 1991, return on investment (ROI) for computer
capital averaged 54 percent in manufacturing and 68 percent for
manufacturing and service combined. Brynjolfsson said that computers not only "added a great deal to productivity," but also contributed
markedly to downsizing and the decline in the size of firms. 7 Morgan
Stanley's Stephen Roach who, along with others on Wall Street, had
raised the issue of a productivity paradox, dropped his earlier reservations, proclaiming that "The U.S. economy is now entering its first
productivity-driven recovery since the 1960s, courtesy of efficiency
gains being realized through the use of information technology."
Much of the gain in productivity, says Roach, is coming in white collar
areas and in the service industries. 8
It became increasingly apparent to Roach and everyone else concerned that the failure to achieve productivity gains faster lay not with
the new laborsaving, timesaving information technologies, but rather
with outmoded organizational structures that were not able to accommodate the new technologies. Michael Borrus, of the Berkeley Roundtable on the International Economy, went directly to the heart of the
matter, saying, "It simply isn't good enough to spend money on new
technology and then use it in old ways." Borrus opined that "for every
company using computers right, there is one using them wrong-and
the two negate each other."9
American corporations and companies around the world had been
structured one hundred years earlier to produce and distribute goods
and services in an age of rail transport and telephone and postal
communication. Their organizational apparatus proved wholly inadequate to deal with the speed, agility, and information-gathering ability
of computer-age technology.

OLD-FASHIONED MANAGEMENT

Modem management had its birth in the railroad industry in the 1850s.
In the early years, railroads ran their trains along a single track.
Keeping "track" of train movements became critical to maintaining
safe passage along the line. When the Western Railroad experienced a

Post-Fordism

93

series of accidents on its Hudson River rail, culminating in a head-on
crash on October 4, 1841, that killed a passenger and conductor, the
company responded to the growing safety problem by instituting
elaborate changes in its organizational management, including a more
systematic process of data collection from its roadmasters and faster
dissemination of vital scheduling information to its train crews. The
innovations in management, says historian Alfred Chandler, made
Western Railroad "the first modem, carefully defined, internal organizational structure used by American business enterprise."lO
The invention of the telegraph in 1844 greatly facilitated communications, allowing the railroads to expand across the continent.
Together, the rail and telegraph provided the critical transportation
and communication infrastructure to serve a national market stretching some 3,000 miles. To meet the needs of this new market, other
businesses began to adopt their own increasingly sophisticated managerial schemes. By the time Alfred Sloan of General Motors introduced the multidivisional organizational model in the 1920S, the
modem managerial corporation had grown to maturity and was the
driving force behind the American economy.
The defining characteristic of the modem corporation is its hierarchical management structure. Virtually every modem corporation
chart appears as a pyramid, with field staff and production workers at
the bottom of the hierarchy and an ascending staff of professional
managers rising up the hierarchy, with a chief executive officer
perched on top of the pyramid. Employees at each rung of the
corporate ladder have assigned tasks and are held accountable for
their work to those immediately on top of them on the corporate
pyramid. Vital information concerning production, distribution, and
marketing flows up the chain of command, where it is processed at
each level and then carried to the next until it eventually reaches top
management which, in tum, use that information to make command
decisions that are then transmitted down the hierarchy and implemented at each descending level of the corporate structure. The
organizational chart of the giant modem corporation contains hierarchies within hierarchies. Departments like finance and accounting,
research and development, and marketing and advertising, each has its
own chain of command embedded inside the larger structure.
At the very bottom of the corporate hierarchy is the unskilled and
semiskilled workforce whose job is to make and move things or perform the hands-on services that are the company's trademark. Their
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tasks are for all intents and purposes rigidly routinized along the
classical lines of scientific management first espoused by efficiency
expert Frederick Taylor at the tum of the century.
For the better part of the twentieth century, this form of managerial capitalism dominated the American and European economies.
The organizational arrangement relied heavily on the increasingly
bloated ranks of middle management to both process the flow of
information up and down the corporate hierarchy and coordinate and
control the many functions of the company.
Robert Reich, the Secretary of Labor, has compared the modem
corporation to a military bureaucracy. In both instances, the chain of
command runs from the top down, with less and less room for independent decision-making at the lower levels of the command structure. In
the era of mass production and distribution, with its emphasis on
increasing division of labor and standardized goods, the need for
"absolute control was necessary," says Reich, "if plans were to be
implemented exactly."ll
The managerial system of corporate organization was like a lumbering giant, a powerful producer able to tum out a large volume of
standardized goods but lacking the flexibility to make the kind of rapid
changes necessary to adjust to sudden fluctuations in the domestic or
global market. At their apex of power in the late 1950S and early 1960s,
five hundred giant corporations produced half of the nation's industrial output and nearly one quarter of the industrial output of the
noncommunist world. They employed more than 12 percent of the
nation's workforce. General Motors, the world's largest corporation,
had earnings in 1955 equivalent to 3 percent of the GNP of the
country. 12
By the 1980s, however, American corporate power was being
challenged by new global competitors armed with a very different
organizational arrangement better equipped to take advantage of the
new technolOgies of the information revolution. The new form of
management emerged first in the Japanese automobile industry after
World War II. The new approach to making cars diverged so radically
from the kind of management used in Detroit that industry observers
began to refer to the Japanese method as post-Fordist production.
In their book The Machine That Changed the World, James
Womack, Daniel Jones, and Daniel Roos examine the revolutionary
changes in the manufacturing of automobiles that have occurred over
the past century. They recount the story of the Honorable Evelyn
Henry Ellis, a well-to-do member of the British Parliament, who in
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paid a visit to the Paris machine tool company of Panhard and
Levassor to "commission" an automobile. The company's owners,
Panhard and Levassor, met with Ellis, soliciting his ideas about the
kind of automobile he wanted. Their skilled craftsman then set about
the task of designing the vehicle and ordering materials to be made by
other machine and tool shops in Paris. The custom-ordered parts and
components were brought together in the Panhard and Levassor shop,
where they were assembled by hand to make the automobile. Ellis's
car, like the few hundred other automobiles made each year by Panhard and Levassor, was unique and drawn up to meet the very exacting
standards of an individual customer. Ellis became the first Englishman
to own an automobile. 13
Less than twenty years later Henry Ford was producing thousands
of identical cars each day at a fraction of the cost Ellis paid for his
handcrafted vehicle. Ford was the first automaker to mass produce a
standardized product using interchangeable parts. Because the individual components were always cut and shaped exactly the same, they
could be attached to each other quickly and simply, without requiring
a skilled craftsman to put them together. To quicken the process of
attachment, Ford introduced a moving assembly line to the factory
floor-an innovation he first observed in the giant slaughterhouses of
the Chicago stockyards. By bringing the car directly to the worker, he
shaved precious time off the production process and was able to
control the pace of movement in the factory.
By the 1920S Ford was mass producing more than 2 million automobiles a year, each one identical in every detail to the one before and
after it on the assembly line. 14 Ford once quipped that his customers
could choose any color they wanted for their Model T as long as it was
black. This principle of mass-produced standardized products set the
norm for manufacturing for more than a half a century.
Like other giant manufacturing concerns, Ford and the Detroit
automakers were organized along rigid hierarchical lines with a command structure running from top management down a descending
line to the shop floor. In strict Tayloresque style, the workforce assembling the cars was stripped of any kind of skilled knowledge and
denied independent control over the pace of production. Design and
engineering skills and all production and scheduling decisions were
placed in the hands of management. The organizational hierarchy was
divided into departments, each with responsibility over a specific
function or activity and all accountable up the chain of command, with
the ultimate authority resting in the hands of top management.
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THE SWITCH TO LEAN PRODUCTION

The mass-production system spread from the auto industry to other
industries and became the unchallenged standard around the world
for how best to conduct the affairs of business and commerce. While
the "American method" was enjoying an unqualified success in world
markets in the 1950s, a Japanese auto company, struggling to recover
from World War II, began experimenting with a new approach to
production-one whose operating assumptions were as different from
those of mass production as the latter was from the earlier craft
methods of production. The company was Toyota, and its new managerial process was called lean production.
The guiding principle behind lean production is to combine new
management techniques with increasingly sophisticated machinery to
produce more output with fewer resources and less labor. Lean production differs significantly from both craft and industrial production.
In craft production, highly skilled workers, using hand tools, craft each
product to the design specifications of the buyer. Items are made one
at a time. In mass production, "skilled professionals ... design products made by unskilled or semi-skilled workers tending expensive,
single purpose machines. These tum out standardized products in
very high volume."Is In mass production the machinery is so expensive
that downtime has to be avoided at all costs. As a result management
adds "buffers" in the form of extra inventory and workers to make sure
of not running out of inputs or slowing down the production flow.
Finally, the high cost of investment in machinery precludes quick
retooling for new product designs. The customer benefits from cheap
prices but at the expense of variety.
Lean production, in contrast, "combines the advantage of craft
and mass production, while avoiding the high cost of the former and
the rigidity of the latter."IB To meet these production objectives,
management brings together teams of multi skilled workers at every
level of the organization to work alongside automated machines,
producing high volumes of goods with a great degree of variety to
choose from. Lean production is "lean," say Womack, Jones, and Roos,
because "It uses less of everything compared with mass productionhalf the human effort in the factory, half the manufacturing space, half
the investment in tools, half the engineering hours to develop a new
product in half the time. Also, it requires keeping far less than half the
needed inventory on site, results in many fewer defects, and produces
a greater and ever growing variety of products."17
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The Japanese form of lean production starts by doing away with
the traditional managerial hierarchy and replacing it with multiskilled
teams that work together at the point of production. In the Japanese
lean factory, design engineers, computer programmers, and factory
workers interact face-to-face, sharing ideas and implementing joint
decisions directly on the factory floor. The classical Taylor model of
scientific management, which favored the separation of mental from
physical labor and the retention of all decision making in the hands of
management, is abandoned in favor of a cooperative team approach
designed to harness the full mental capabilities and work experience of
everyone involved in the process of making an automobile. For
example, in the older mass-production model, research and development is separated from the factory and housed in a laboratory. Scientists and engineers design new models and the machinery to produce
them in the laboratory and then introduce the changes to the factory
floor along with a complete set of detailed instructions and schedules
for mass producing the product. Under the new system of lean production, the factory floor becomes in effect the research and development
laboratory, a place where the combined expertise of everyone in the
production process is utilized to make "continual improvements" and
refinements in the production process and the final product.
Workers from every department are even invited to take part in the
design of new cars, a process always under the tight control of an
engineering elite in the older U.S. auto companies. Concurrent engineering, as it has come to be known, is based on the principle that
everyone affected by the design, scale-up, production, distribution,
marketing, and sales of a new automobile should participate as earl y as
possible in the development of a new car to ensure that each department's specific needs and requirements are taken into consideration
and to help pinpoint potential trouble spots before full-scale production is set. Studies over the years suggest that up to 75 percent of a
product's cost is determined at the conceptual stage. A delay of just
six months in getting a new product to market can cut profits by up to
33 percent. IS Japanese companies have found that by including everyone in at the design stage, crucial bottom-line costs can be held to a
minimum.
The notion of continual improvement is called kaizen and is considered the key to the success of Japanese production methods. Unlike
the older American model, in which innovations are made infrequently and often in a single changeover, the Japanese production
system is set up to encourage continued change and improvement as
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part of day-to-day operations. To achieve kaizen, management harnesses the collective experience of all of its workers and places value
on joint problem-solving.
Work teams on the factory floor are given much greater latitude
over the production process. If a machine breaks down or a line slows,
the workers themselves often repair the equipment and clear any
bottlenecks in the process-a far different approach than that of the
Detroit auto manufacturers, where machine breakdowns require notification of supervisors, who, in tum, summon technicians to the floor
to fix the equipment. The result is far fewer breakdowns and a more
smoothly running line because the workers closest to the production
process are better prepared to anticipate problems, and when they do
come up, resolve them quickly and efficiently. Again, the data is telling.
According to a study conducted by James Harbour on the automotive
industry, U.S. equipment was inoperative more than 50 percent of the
time while machines in Japanese auto factories were down less than
15 percent of the time. 19
The team-based model of work creates greater efficiencies by
encouraging the development of multiskilled workers. Being well
versed in a number of tasks on the production floor gives individual
workers a far better understanding of the overall manufacturing
process-knowledge that can be used effectively within team settings
to pinpoint problems and make suggestions for improvements. To
assist workers in seeing how their work fits into the larger production
process, Japanese companies provide employees with access to all
computerized information generated within the company. One Japanese manager explained the importance his company attached to
sharing information with workers: "One of our most important jobs is
to make all of our employees willing to cooperate fully, and to make
them want to continually improve themselves. To achieve this, it is
necessary for us to provide all kinds of information equally to everyone.... Every employee has the right of access to 'all' computerized
information within the company."20
Unlike the older corporate model of management, where decision
making is continually being pushed up higher on the managerial
hierarchy, the Japanese teamwork model attempts to push decisionmaking authority as far down the managerial ladder as possible so as to
be closer to the point of production. This creates a more egalitarian
atmosphere within the factory and far less friction between management and workers. In most Japanese automotive factories, workers and
management share a common cafeteria and parking lot. Managers as
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well as workers wear company uniforms. To encourage further openness and a closer working relationship, managers sit at open desks on
the factory floor next to the production facility. Because most managers are recruited directly from the workforce, they are far more
likely to understand the special needs of the employees in their work
teams and better prepared to cement strong personal bonds with
members of their work teams. In the Japanese system workers even
meet in special" quality circles" before or after regular work hours to
discuss improvements in the production process. In a recent survey,
76 percent of Japanese workers were found to take part in quality
circles. 21
The Japanese production model also places a high priority on what
is called "just-in-time" production, or stockless production. The idea
behind just-in-time came from a visit to the United States by Taiichi
Ohno of Toyota Motors in the 1950S. Ohno was far more impressed
with America's giant supermarkets than with its automotive plants. He
later recounted his surprise at the speed and efficiency by which the
supermarkets kept shelves stocked with exactly the products customers desired in just the amount needed: '1\ supermarket is where a
customer can get (1) what is needed, (2) at the time needed, (3) in the
amount needed.... We hoped that this would help us approach our
just-in-time goal and, in 1953, we actually applied the system in our
machine shop at the main plant."22
Womack, Jones, and Roos tell of being stunned by the difference in
physical appearance on the factory floor at a General Motors plant they
visited in Framingham, Massachusetts, and a Toyota plant in Japan. At
the General Motors facility, parts of the production line were down,
workers were milling around with nothing to do, weeks' worth of
inventory were piled up in the aisles, and trash cans were filled with
defective parts. In stark contrast, at the Toyota plant the aisles were
clear and "the workers were all at their workstations performing their
tasks. No workstation had more than an hour's worth of inventory piled
up. As soon as defective parts were discovered they were immediately
tagged and sent off to a quality control center for replacement."23
The American manufacturing philosophy is based on "just-incase" production. Automobile manufacturers store large and redundant inventories of materials and equipment along the entire production line in anticipation of having to replace defective parts or faulty
equipment. This process is viewed by Japanese management as costly
and unnecessary. The Japanese system of just-in-time production is
based on exacting standards of quality control and crisis management
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designed to ferret out potential problems before they force a major
breakdown in the production process.
The radical differences in production philosophy at General
Motors and Toyota showed up in the bottom-line figures for both
companies. In a MIT study of the two plants, researchers found that at
the Toyota facility, "It took 16 hours to build a car in 4.8 square feet of
work space per vehicle per year, with .45 defects per car. At GMFramingham it took nearly thirty-one hours in 8.15 square feet with 1.3
defects."24 Toyota was able to build a car quicker, in less space, with
fewer defects, and with half the labor.
In recent years, Japanese manufacturers have combined the new
lean-management techniques with increasingly sophisticated computer and other information technologies to create the "factory of the
future" -automated production facilities with few workers, which
more nearly resemble a laboratory than a factory. Social scientists
Martin Kenney and Richard Florida talk of the new lean factories that
are more cerebral than physical in appearance: "Under past forms of
industrial production, including mass-production Fordism, much of
work was physical.... The emergence of digitization increases the
importance of abstract intelligence in production and thus requires
that workers actively undertake what were previously thought of as
intellectual activities. In this new environment, workers are no longer
covered with grease and sweat, because the factory increasingly resembles a laboratory for experimentation and technical advance."25
The operating assumptions of lean management, with their strong
emphasis on "process" rather than "structure and function," made
Japanese manufacturers ideally suited to take advantage of the new
computer-based information technologies.

RE-ENGINEERING THE WORKPLACE

Womack, Jones, and Roos predicted that the lean-production method
of management developed by the Japanese would spread beyond the
automotive industry and "change everything in almost every industry."26 Their optimistic forecast is now becoming a reality. Borrowing
from the Japanese model of lean production, American and European
companies have begun to introduce their own changes in organizational structure to accommodate the new computer technologies.
Under the broad rubric of re-engineering, corporations are flattening
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traditional organizational pyramids and transferring more and more
decision-making responsibilities to networks and teams. The reengineering phenomenon is forcing a fundamental overhaul in the way
business is handled, and, in the process, deeply cutting into employment rolls, eliminating millions of jobs and hundreds of job categories.
While unskilled and semiskilled jobs continue to be cut by the introduction of new information and communication technologies, other
positions in the corporate hierarchy are also being threatened with
extinction. No group is being harder hit than middle management.
Traditionally, middle managers have been responsible for coordinating the flow up and down the organizational ladder. With the introduction of sophisticated new computer technologies, these jobs become
increasingly unnecessary and costly.
The new information and communication technologies have both
increased the volume and accelerated the flow of activity at every level
of society. The compression of time requires quicker responses and
faster decision making to remain competitive. In the emerging nanosecond culture, the traditional control and coordination functions of
management are woefully slow and utterly incapable of responding, in
real time, to the speed and volume of information coming into the
organization. In the information era, "time" is the critical commodity,
and corporations bogged down by old-fashioned hierarchical management schemes cannot hope to make decisions fast enough to keep up
with the flow of information that requires resolution.
Today, a growing number of companies are deconstructing their
organizational hierarchies and eliminating more and more middle
management by compressing several jobs into a single process. They
are then using the computer to perform the coordination functions
previously carried out by many people often working in separate
departments and locations within the company. Gary Loveman says
that the restructuring of the corporation is fast eliminating middle
management from the organizational chart. He points out that while
better jobs are being created for a fortunate few at the top levels of
management, the men and women in "garden variety middle management jobs" are "getting crucified" by corporate re-engineering and
the introduction of sophisticated new information and communication technologies. 27
Departments create divisions and borders that inevitably slow
down the decision-making process. Companies are eliminating those
borders by reassigning personnel into networks or teams that can work
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together to process information and coordinate vital decisions, thus
bypassing the long delays that invariably accompany the shuffling of
paper reports and memoranda between various divisions and levels of
authority. The computer has made all of this possible. Now, any
employee at any location within the company can access all of the
information being generated and directed through the organization.
Instant access to information means that the control and coordination of activity can be exercised quickly and at lower levels of command that are "closer to the action." The introduction of computerbased technologies allows information to be processed horizontally
rather than vertically, in effect collapsing the traditional corporate
pyramid in favor of networks operating along a common plane. By
eliminating the slow climb up and down the old-fashioned decisionmaking pyramid, information can be processed at a speed commensurate with the capabilities of the new computer equipment
Michael Hammer and James Champy, whose book Re-engineering
the Corporation helped focus public attention on the current restructuring phenomenon, use the example of IBM Credit to explain how reengineering works in practice. IBM Credit finances the computer
equipment purchased by IBM customers. Before re-engineering, customer requests for financing had to go through several departments
and levels of decision making, often taking many days to process. An
IBM salesperson would call in with a request for financing. One of
fourteen people would take down the information on a piece of paper.
The slip of paper was then delivered upstairs to the credit department,
where a second person logged the information into a computer and did
a background check on the customer's creditworthiness. The credit
check information was attached to the original sales request form and
then delivered to the business practices department Using its own
computer, the department modified the terms of the agreement to
match the customer's request and then attached the special terms to
the request form. The paper form then went to a pricer, who, using his
or her own computer, determined the appropriate interest rate to
charge the customer. The information was written onto the paper form
and sent to a clerical group. At that department all the information that
had been collected along the way was reworked and put into a quote
letter, which was then delivered to IBM's sales representatives by way
of Federal Express. 28
Sales representatives were frustrated over the slow response time
in processing customer requests for financing, and complained about
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customers canceling orders or finding alternative financing with other
companies. Concerned over the delays, two IBM senior managers
walked a customer request through all five departments, asking each
to process the information without the usual delay that results from
request forms backing up for days on people's desks. They found that
the actual time it took to process the entire order was less than ninety
minutes. The remainder of the seven days was used up in "handing the
form off from one department to the next."29 IBM management eliminated the five separate offices and handed over the task of handling a
customer's request for financing to a single "case worker" called a
"deal structurer." One generalist, armed with a computer, now handles the entire process. According to Hammer and Champy, when
IBM looked closely at the old management scheme, "they found that
most of it was little more than clerical: finding a credit rating in a
database, plugging numbers into a standard model, pulling boiler plate
clauses from a standard file. These tasks fall well within the capability
of a single individual when he or she is supported by an easy-to-use
computer system that provides access to all the data and tools the
specialist would use."30
IBM Credit reduced the time it took to process a request for
financing from seven days to less than four hours, using less labor in the
process. Hammer and Champy report that a caseworker or case team
approach to production operates ten times faster than the older hierarchical approach to management activity, with its reliance on separate departments and vertical chains of command. 31
Hammer believes that "re-engineering is going to have a massive
impact onjobs in the next several decades." The former MIT professor
says that "a very large amount of productivity gains still remain" to be
achieved even during this first wave of re-engineering. "I don't think
that we've come close, in fact, to squeezing out what's available to be
squeezed," says Hammer. Re-engineering the economy, according to
Hammer, could result in an unofficial unemployment figure of as
much as 20 percent by the time the current re-engineering phenomenon runs its course. 32
The re-engineering revolution has achieved some of its most
dramatic successes in the retail sector. Quick-response systems are
cutting both time and labor from the entire distribution process. Bar
coding allows retailers to keep a continuously updated record of
exactly what items are being sold, and in what quantities. Point of sale
(PaS) data eliminates pricing and cashier errors and greatly reduces
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the time spent on ticketing products. Bar-code marking on §hipping
containers (SCM) allows the customer to log in and verify the contents
of packages without having to open them for inspection. Electronic
data interchange (EDI) allows companies to substitute electronic
transmission of information like purchase orders, invoices, and payment for paper correspondence, reducing the need for both transportation and clerical handling. Together, all of these information tools
allow companies to bypass traditional channels of distribution and
communication and deal instantaneously and directly with warehouses and suppliers, ensuring just-in-time inventories to meet customer needs.
The giant discount chain Wal-Mart owes some measure of its
success to its pioneering role in harnessing these new information
technologies. Wal-Mart uses information gathered by scanners at the
point of sale and transmits it by electronic data interchange directly to
its suppliers like Procter & Gamble, who, in tum, make the decision on
what items to ship and in what quantities. Suppliers ship directly to the
stores, bypassing the warehouse altogether. The process eliminates
purchase orders, bills of lading, large inventories on hand, and reduces
clerical costs by eliminating the labor needed at each step of the
traditional process to handle orders, shipping, and warehousing. 33
Saturn auto retailers use computer terminals in showrooms to
punch in the specific options and colors a customer would like for his
or her car and transmit the information electronically directly to the
production plant. The manufacturer then makes the automobile to the
customer's requirements. "Made-to-order" rather than "made to inventory" is becoming increasingly common as businesses compete for
each and every customer's loyalty while attempting to hold down the
costs of keeping large inventories on hand. 34
Japan's National Bicycle Company is even more advanced in its
quick-response, made-to-order operations. A customer is measured on
a machine in the showroom and fitted to an appropriate size and shape
of bicycle with the help of a computer-aided design system. The
customer then picks the make and model of brakes, chain, tire, derailer, and color. He or she can even choose to have a personalized
name put on the bike. The information is electronically transmitted to
the company's factory, and the finished, made-to-order bicycle can be
manufactured, assembled, and shipped within less than three hours.
Ironically, the company has discovered through its marketing studies
that its response is too quick and dampens the enthusiasm of its
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customers, so it purposely delays delivery for a week so that the
customer can experience "the joy of anticipation."35
Companies across the country are discovering countless new ways
to use re-engineering to compress time and reduce labor costs. Increasingly, computers are providing needed information and helping
to structure the coordination and flow of activity in the economic
process, eliminating the need for salespersons, account executives,
truck drivers, warehouse handlers, shipping department personnel,
and billing department people. While the new information and telecommunication technologies are eliminating jobs at every rung of the
corporate hierarchy, the impact on middle management has been
particularly unsettling to many in the business community. Authors
William Davidow and Michael Malone sum up the growing consensus:
"Computers can gather most information more accurately and costeffectively than people. They can produce summaries with electronic
speeds, and they can transmit the information to decision makers at
the speed of light. Most interesting ... is that, frequently, this information is so good and the analysis so precise that an executive decision is
no longer required. A well-trained employee dealing directly with the
situation can now make the decision faster and in a more responsive
fashion than the remote manager miles away."36
Franklin Mint has cut its management layers from six to four and
doubled sales. Eastman Kodak has reduced its management levels
from thirteen to four. Intel has cut its management hierarchy in some
of its operations from ten to five levels.37 John D. O'Brien, vice president for human resources at Borg-Warner, predicts the very term
" 'staff function will become extinct some time in the 1990S."38
The re-engineering of work is eliminating jobs of all kinds and in
greater numbers than at any time in recent memory. In Japan, NIKKO
Research estimates that there are more than one million "redundant"
employees in Japanese companies that could be replaced by reengineering and the new information technologies. 39
Corporate re-engineering is only in its infancy, and already unemployment is rising, consumer purchasing power is dropping, and domestic economies are reeling from the aftershocks of flattening giant
corporate bureaucracies. All of these problems are likely to accelerate
dramatically in the years ahead as companies, faced with more intense
global competition, use increasingly sophisticated technologies to
raise productivity and reduce labor force requirements. The prospect
of farms, factories, offices, and retail stores producing, marketing, and
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selling goods with fewer and fewer workers at the helm is no longer
unthinkable. A survey of recent technological developments and
trends in the agricultural, manufacturing, and service sectors suggests
that a near-workerless world is fast approaching and may arrive well
before society has sufficient time to either debate its broad implications or prepare for its full impact.

·8·
No More Farmers

T

is not normally associated
with farming. Yet some of the most impressive advances in automation are occurring in agriculture. While public attention of late has
focused on the effects of technology displacement on the manufacturing and service sectors, an equally profound technology revolution is
changing the nature of modern agriculture and, in the process, raising
serious questions about the future of farm labor in countries around
the world.
Nearly half the human beings on the planet still farm the land.
Now, however, new breakthroughs in the information and life sciences
threaten to end much of outdoor farming by the middle decades of the
coming century. The technological changes in the production of food
are leading to a world without farmers, with untold consequences for
the 2.4 billion who rely on the land for their survival. l
The mechanization of agriculture began more than one hundred
years ago. In 1880 it took more than twenty man-hours to harvest an
acre of a wheatland. By 1916 the number of man-hours was reduced to
12.7. Just twenty years later only 6.1 man-hours were required. 2 The
productivity gains in agriculture were so swift and effective that by the
late 1920S economic instability was no longer fueled by crop failures
but, rather, by overproduction. The mechanization of the agricultural
sector was heralded as a triumph of industrial society. One leading
agriculturalist of the day boasted, "We no longer raise wheat here, we
manufacture it. ... We are not husbandrymen, we are not farmers. We
are producing a product to sell."3
The technolOgical changes in American agriculture transformed
the country from a largely agricultural society to an urban, industrial
HE HIGH-TECHNOLOGY REVOLUTION
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nation, in little more than one hundred years. In 1850, 60 percent of the
working population were employed in agriculture. Today, less than
2.7 percent of the workforce is engaged directly in farming. Since
World War II, more than 15 million men and women have left the farm
in the United States. 4
The decline in the farm population has left fewer and bigger farms.
Between 1935 and 1987 the average size of farms rose from 139 to 462
acres. 5 The high cost of machine capital and increases in productivity
resulting from economies of scale have favored the large over the small
producer. Currently, 32,023 large-scale farms account for more than
38 percent of total product sales in the United States. 6 Although the
farm population is less than 3 million, it sustains a food industry
employing more than 20 million. 7 In our highly industrialized urban
culture, most people would probably be surprised to learn that the
food and fiber industry is the single largest industry in the United
States. More than 20 percent of the GNP and 22 percent of the
workforce is dependent on crops grown on America's agricultural
lands and animals raised on feedlots and in factory farms. 8
Farm mechanization, which began with the horse-drawn steel
plow in the mid-1850S, is nearing completion today with the introduction of sophisticated computerized robots in the fields. The short
history of farm mechanization provides an object lesson of the tremendous potential of modern technology to replace and eventually
eliminate human beings from the production process.
The replacement of handcrafted wood plows with mass-produced
cast-iron plows in the last century greatly improved farm productivity.
John Deere, of Illinois, produced the first iron plow with a steel cutting
edge in 1837. It was so effective at cutting through the heavy, sticky
soils of Illinois farmland that it became known as the "singing plow."
By the mid-1850S the John Deere Company was producing more than
10,000 iron plows a year. The lighter plows allowed farmers to shift
from oxen to horses, quickening the speed of plowing fields and
reducing the labor time in preparing the soil for seeding. 9
While the new iron-steel plows quickened the spring seeding, the
introduction of mechanical reapers, at about the same time, greatly
increased the speed of harvesting. As late as the 1840S, farmers were
still using hand tools to cut the fall harvest. The horse-drawn mechanical reaper cut the work time required to harvest grain by more than
half. Cyrus McCormick's reaper gained widespread acceptance in the
1850S and became synonymous with farm equipment over the remain-
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ing decades of the nineteenth century. Grain-threshing machines also
became popular. In the West, giant grain combines, weighing up to
fifteen tons and pulled by forty horses, cut swaths of grain up to thirtyfive feet wide. 10
The first gasoline-powered tractor was built in 1892 by John
Froehlich in Iowa. By 1910, 25,000 tractors were in use in the United
States. In 1917 Henry Ford introduced the Fordson, a cheap massproduced tractor. Overnight, tractor sales soared. By 1920, 246,000
tractors were in use on the nation's farms.ll Two decades later, more
than 1.6 million were being used for a wide range of tasks on the farm,
and by 1960 more than 4.7 million of them were working the agricultural fieldsY The horse, mule, and oxen, once the primary sources
of power on the farm, had been eclipsed and virtually eliminated by
the internal combustion engine. The workhorse disappeared from
American farms in the early 1950s.
Motor trucks also increased on the farms during the same time
period. In 1915 there were 25,000 trucks being used for farm work. By
1980 more than 3.5 million trucks were in use. The gasoline engine,
harnessed to tractors, trucks, and harvesting machines, now does all
the heavy work on the farm. 13
Mechanization of agriculture went hand-in-hand with new plantbreeding techniques designed to introduce varieties and strains that
were more uniform and easier to manipulate by machines. We already
described the mechanical cotton picker. The first mechanical picker
proved ineffective because cotton bolls opened irregularly over a
period of many weeks, making it difficult to run a machine through
partially unharvestable fields. Plant breeders were finally able to
develop a strain of cotton in which the bolls grew higher up on the
stalks and opened up more quickly, making the machine picker feasible for the first time. 14
Tomatoes offer still another example of the symbiotic relationship
that developed between breeders and engineers in agriculture. A new
variety of tomato was introduced in the 1960s that would ripen at the
same time and be strong enough to withstand machine handling. A
new harvesting machine was designed specifically for harvesting the
new variety, and within less than twenty-four years-from 1963 to
1987-the harvesting of tomatoes in California went from hand picking by Mexican immigrant labor to automated machine handling. 15
Aside from being more uniform and easier to manipulate, virtually
all of the new varieties being developed by plant biologists were high-
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yield crops. The early hybrid com varieties often tripled the yield per
acre. 16 The introduction of industrial quantities of nitrogen fertilizer
onto the soil greatly increased crop yields and allowed for more
intensive farming practices. Fields no longer had to be left fallow to
restore fertility but could be used over and over again with the introduction of increasing amounts of artificial chemicals. Greater productivity meant that fewer farm workers and farms were necessary to
produce an expanded output.
The introduction of high-yield monoculture crops also led to the
widespread use of chemical pesticides and herbicides. Monocultures
were found to be more susceptible to pest infestation and disease, and
more vulnerable to weeds. The use of insecticides, herbicides, and
fungicides greatly reduced the number of farm laborers needed to
tend the fields.
Animal husbandry practices also became increasingly mechanized and industrialized over the course of the current century. Innovative breeding technolOgies, specialized feeds, and new animal-based
pharmaceuticals greatly improved the growth and productivity of
farm animals. Factory feedlots of cattle and swine and factory farming
of poultry allowed large-scale operators to produce meat, dairy, and
other animal-derived products in record volume with a greatly reduced labor force. By the 1980s, giant cattle feedlots in the Midwest
were handling upwards of 50,000 head of cattle at a time. Today, some
fifteen poultry companies produce more than 3.7 billion chickens a
year, using streamlined factory methods that differ little from those
used in the manufacture of inanimate products. 17
The mechanical, biological, and chemical revolutions in agriculture have put millions of farm laborers out of work. Between 1940 and
1950, human labor on the farm declined by 26 percent. In the following
decade it declined again, this time by more than 35 percent. The
decline was even more dramatic in the 1960s. Nearly 40 percent of the
remaining agricultural workforce was replaced by machinery in that
single decade. 18 At the same time, farm productivity has increased
more in the past 100 years than at any time since the dawn of the
Neolithic Revolution. In 1850 a single farm worker produced enough
food to feed four people. Today, in the United States, a single farmer
supplies enough to feed more than seventy-eight people. 19 Agricultural productivity has registered remarkable gains over the past half
century. Output increased by 25 percent in the 1940s, 20 percent in the
1950S, and 17 percent in the 1960s. In the 1980s agricultural productivity grew by more than 28 percent. 20
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The spectacular gains in productivity have had a devastating impact on the family farm. Higher yields and greater output have created
a crisis of oversupply for most of the current century, continually
pushing prices down for farmers. Depressed prices in tum have forced
farmers to produce even more in order to cover fixed costs and
overhead, only perpetuating the cycle of overproduction and falling
prices. Ever since the depression years of the 1930s, price and commodity supports have been used to both artificially prop up the price of
farm commodities and pay farmers not to produce in order to curtail
production. Again, Says law, that supply creates its own demand, has
proven wrong. Agricultural production, even more than manufacturing production and service, has been stymied by ever-increasing output pitted against ineffective demand, with terrible consequences for
farm families and rural communities.
The massive displacement and dislocation of farm labor over the
past century has deprived millions of people of a livable wage. There
are currently more than 9 million persons living under the poverty line
in depressed rural areas across the United States-all casualties of the
great strides in farm technology that have made the United States the
number-one food producer in the world and made American agriculture the envy of every nation. 21

SOIL AND SOFTWARE

The decline in the number of farms is likely to accelerate in the coming
years with advances in agricultural software and farm robotics. Agricultural software is already being developed to assist farmers in
monitoring the environment, locating problem areas, devising intervention strategies, and implementing action plans. In the near future,
computerized "expert systems" will collect data on weather changes,
soil conditions, and other variables from computer-based sensors
located on the land and use the information to make specific recommendations to the farmer. Highly specialized robots will be instructed,
in tum, to carry out many of the computer-generated action plans.
Many expert systems are currently being tested around the country. Virginia Tech has developed the Crop Rotation Planning System
(CROPS) to assist farmers in evaluating the risk of soil erosion and
nutrient and pesticide leaching and runoff. The farmer enters data on
soil type, topography, land use, and field size into the computer. The
computer then uses the information to devise an overall program of
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farm production, balancing acreage targets and profit objectives with
the need to reduce environmental risks to an acceptable level. 22 Expert systems are currently being developed to assist farmers in a range
of integrated crop-management decisions covering irrigation, fertilization, nutrition, weed and insect control, and herbicide application.
The Department of Agriculture has an expert system on-line for
managing cotton. Called GOSSYM!COMAX, it uses a simulation
model that collects weather data and then forecasts "when to irrigate
and fertilize to achieve optimal agronomic goals." The system is already being used by more than 500 cotton farms in fifteen states. The
USDA Agriculture Research Service has developed its own expert
system for determining "whether insects will become a problem [in
stored wheat] and helps select the most appropriate prophylactic or
remedial actions." Pennsylvania State University has designed a similar system, called GRAPES, to help farmers assess the risks of insects
and diseases in vineyards and make recommendations for abating the
problem. The University of Manitoba has created an expert system
that acts as a Fertilization Selection Advisor, helping farmers choose
the right mix of fertilizers for different soil bases and moisture contents. 23
Expert systems are also being developed and used in animal
husbandry management. The University of Minnesota has created
expert software to diagnose herd mastitis (an infection of the udder).
By analyzing DRI somatic cell data, the computer can make expert
evaluations and suggest appropriate remedial action. The university
has developed several other expert systems for dairy, including one
that assists in manure management. Other expert systems tell farmers
when to keep or cull commercial beef cows and how to manage sheep
and swine. XLAYER, an expert system used in poultry production, can
diagnose and make recommendations for over eighty separate production management problems that affect the profitability of flocks. 24
In addition to individual expert systems, agricultural software
companies are beginning to develop full-text retrieval systems allowing individual farmers instant access to journal articles and other
relevant agricultural data from anywhere in the world. By the end of
the current decade, industry analysts hope to integrate many of these
separate systems, providing the farmer with the information to make
complex decisions governing a wide range of production problems and
financial matters.
Currently, only 15 to 27 percent of farm managers are using
computers as management tools. Still, scientists are predicting that
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within less than twenty years virtually every aspect of farming will
have come under the control of computers-monitoring, analyzing,
and making recommendations in every conceivable area of farm management. 25
A new generation of sophisticated computer-driven robots may
soon replace many of the remaining manual tasks on the land, potentially transforming the modem farm into an automated outdoor factory. Israel's farmers are already well along the way to advanced
robotized farming. Concerned over the potential security risks involved in employing Palestinian migrant labor, the Israelis turned to
the Institute of Agricultural Engineering for help in developing mechanical farm laborers. In a growing number of kibbutzim, it is not
unusual to see self-guided machines traveling on tracks laid out between rows of plants, spraying pesticides on the crops. "We tum the
machines on and then go to eat lunch," says one Israeli farmer. 26
The Israelis are currently experimenting with a robotic melon
picker developed jointly by the Institute of Agricultural Engineering
and Purdue University researchers. The robotic harvester can be used
to transplant, cultivate, and harvest round or "head" crops including
melons, pumpkins, cabbage, and lettuce. Named ROMPER (Robotic
Melon Picker), the robot is mounted on a trailer frame and equipped
with cameras that scan the rows of plants while a fan blows leaves aside
"to expose hidden produce." An on-board computer "analyzes the
images, looking for a round bright spot and identifying it as the crop to
be picked." Even more impressive, the ROMPER is able to confirm
whether or not the crop is ripe to pick by "smell." Special sensors
measure ethylene levels-the naturally occurring hormone that
causes fruit to ripen-and can "judge" ripeness of the crop to within
one day,27
During harvesting season more than 30,000 Palestinians are employed by Israeli farmers. The introduction of the ROMPER and other
automated machinery is going to dramatically affect their economic
prospects. "If we mechanize," says Ezra Sadan, head of the Volcani
Research Center, which oversees the Institute of Agricultural Engineering, "we need to accept the fact that many Palestinians will go
hungry."28 In the United States, Purdue University scientists say they
expect to see the ROMPER in use in "every Indiana county by the end
of the decade."29 Similar R&D efforts are under way in Western Europe, where scientists hope to introduce automated robots
equipped with artificial intelligence and sophisticated sensors, to plow
and seed fields. 30
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Robots are also being readied for use in livestock management.
The Australian Wool Corporation has been experimenting with a
robotized shearing machine that can replace the high cost of professional shearers. The sheep is picked up off the ground and placed in a
fixture that resembles an iron cage. The robot is equipped with a
computer and a software program for shearing a "generic" sheep.
Once in the fixture, the sheep is probed by the robot and the data is fed
into the generic program, which then creates a sheep-specific program, to ensure that the robot shearers cut exactly to the girth of the
animal being sheared. The automated shears are programmed to "ride
just a half centimeter off the quivering sheep's body." An observer
explains what comes next: '~t this point the sheep is somewhat distraught, breathing heavily, heaving and wriggling around. There is a
preferred shearing pattern that involves taking two swipes down the
sheeps back and then proceeding to strip the body sides from shorn
back to belly. The robot arms must position the shears on a bouncing
target and make clean cuts right next to the sheep's skin without
inflicting wounds or leaving a punk rockers hairdo."31 The robotized
sheep shearer is likely to be perfected and fully operational before the
end of the decade.
Computerized systems with robotized extensions are already
being used to feed dairy cows. Each cow wears a necklace pendant
around her neck identifying her. The dairyman enters into a computer
each cow's ration number and the amount of grain to be given each day.
The cow goes to a feeding station. Her pendant makes contact with a
metal plate on the feeder, allowing the computer to identify the
specific cow. The computer checks to see if the cow has already eaten
her food allotment. If not, the computer activates a motor switch
which runs an auger. The auger turns, delivering the grain to the cow. 32
Scientists are working on even more advanced monitoring systems
and computer-controlled handling systems. Researchers say the day is
not far off when sensors will be implanted on the skin of the animals to
monitor external environmental conditions. Any changes, for example,
in the outside environment picked up by the sensors could trigger
automated systems to turn on and off lights, fans, water misters, and
the like. Changes in blood, milk, and urine content could also be
automatically monitored and analyzed by a computer that would in
turn dispense the appropriate drug in the feed ration dUring the
animal's next visit to the automated feed station. 33
Writing in the journal Science, Donald A. Holt, associate dean of
the University of Illinois College of Agriculture, envisioned a fully
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automated farm of the future, running virtually by computers and
robots much like the new workerless factories coming on-line in Japan.
The scene is a Midwest farm on a June morning.
During the night, the farm computer automatically dialed
several local and national databases to obtain information on
current fertilizer, seed, fuel, and pesticide supplies and prices,
weather, markets, insect and disease predictions, and buyer
offers ... information gathered and processed by the computer
during the night appears on the bedroom monitor.
Sensors in nose rings, ear tags, and implanted devices have
been scanned to assess the physiological conditions of the farm's
animals.
The automatic feed grinders and mixers functioned satisfactorily during the night. All animals were automatically fed and
watered, the quantities of feed distributed, recorded, and
the amounts consumed by each animal estimated and registered .... Environmental conditions in all farm buildings and
facilities ... were monitored continuously during the night and
automatically checked against acceptable standards and schedules. Actions to illuminate, darken, heat, cool, dry, humidify,
ventilate, and move animal wastes to digesters were initiated by
computer.... The computer has been scanning by telemetry a
number of miniature portable weather stations placed in the
fields .... On this particular day it anticipates low soil moisture
in sands near the river and has activated the pivot irrigation
system in that field .... One simulator has identified this day as
the optimum time in terms of weather conditions and plant
growth stage for dealing with foxtail infestation in the soybean
field ... by treating it with a photo-activated herbicide. The
herbicide will be applied ... by high-clearance ground equipment with precise micro-processors control and monitoring of
steering, ground speed, pump pressure ... and application rate
of the active ingredient. 34

Holt goes on to detail other automated production processes on the
farm, including the use of computerized harvesting equipment and
expert systems designed to assist the farmer with up-to-the-minute
financial data and recommendations. Many of the technologies in this
scenario already exist and others are in the prototype stage. Researchers predict that the fully automated factory farm is less than
twenty years away.
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MOLECULAR FARMING

While the new information technologies and robotics are changing the
nature of farm management, replacing machines for human labor in
virtually every area of activity, the new gene-splicing technologies are
changing the very way plants and animals are produced. Genetic
engineering is the application of engineering standards to the manipulation of genes. Those engineering standards include quality controls,
quantifiable standards of measurement, accuracy, efficiency, and utility. The long-term impacts of the new biotechnologies are likely to be
as significant as the impact of "pyrotechnologies" over the course of
the first five millennia of recorded history. For thousands of years
human beings have been using fire to bum, solder, forge, and melt
metallic ores, creating a range of useful materials. Now, for the first
time, molecular biologists are able to add, delete, recombine, insert,
stitch, and edit together genetic materials across biological boundaries, creating novel new microorganisms, plant strains, and animal
breeds that have never before existed in nature. The shift from
pyrotechnologies to biotechnologies is epochal, with potentially profound consequences to the way future generations will reshape their
relationship to the biosphere.
Although some in the scientific community continue to perceive
gene-splicing technology as merely a sophisticated extension of classical breeding techniques, others acknowledge its qualitative break
from any known procedures for manipulating nature. We need cite
only three examples to illustrate the vast differences that exist between classical breeding and the new gene-splicing techniques.
At the University of Pennsylvania, Dr. Ralph Brinster and a team of
researchers inserted human growth-hormone genes into the biological
code of mice embryos in vitro. The embryos were implanted into a
female mouse and gestated. At birth, the mice contained fully functioning human genes in their biological makeup. The mice with human
growth-hormone genes grew to be nearly twice as large as ordinary
ones, and passed the human gene into successive generations of their
offspring. In a second experiment, scientists inserted the gene that
emits light in a firefly into the genetic code of a tobacco plant, forcing
the plant to glow twenty-four hours a day. In a third experiment,
scientists at the University of California at Davis, using cell-fusion
technology, combined the embryonic cells of a sheep and a goat-two
unrelated species-and transplanted the embryo to a surrogate sheep
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that gave birth to a geep. The strange new animal chimera has the head
of a goat and the body of a sheep.35
None of these experiments could have been accomplished
through classical breeding technologies. Although it is possible to use
traditional breeding to cross some biological boundaries-for example, crossing a horse and a donkey to create a mule-nature places
limits on what is possible. The new gene-splicing and cell-fusion
techniques allow scientists to cross virtually all biological boundaries,
recombining genes from totally unrelated species. Species are no
longer viewed in organismic terms as indivisible entities, but more as
mainframes containing programmed genetic cassettes that can be
reedited, resequenced and recombined by proper manipulation in the
laboratory.
From a production perspective, the importance of gene splicing
lies in the ability to manipulate living entities, for the first time, on the
level of their component parts-to treat life as an assemblage of
individual genetic traits. By eliminating the constraints imposed by
biological boundaries, and by reducing microorganisms, plants, and
animals to their constituent building blocks, scientists can begin to
organize life as a manufactured process.
The tremendous economic potential of biotechnology has drawn
chemical, pharmaceutical, agribusiness, and medical companies together into a new life-science complex whose commercial clout is
likely to equal or surpass that of the petrochemical complex of the past
century. In 1980 the U.S. Supreme Court awarded the first patent on a
genetically engineered creature-a microorganism created in the laboratories of General Electric-that was designed and manufactured to
eat up oil spills on the high seas. In 1987 the Patent and Trademark
Office extended patent protection to any "man-made" creature, recognizing life, for the first time, as a manufacture. Today, thousands of
microorganisms and plants have been patented as well as six animals.
More than 200 genetically engineered animals are awaiting patent
approval at the Patent and Trademark Office. By granting broad patent
protection over genetically engineered life forms, the government is
giving its imprimatur to the idea that living creatures are reducible to
the status of manufactured inventions, subject to the same engineering
standards and commercial exploitation as inanimate objects.
The global agribusiness complex hopes to make the transition
from petrochemical-based agriculture to gene-based agriculture in
the coming century. Toward this end, researchers and corporations are
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engineering thousands of new plant varieties and animal breeds in the
laboratory. As in other manufacturing processes, the primary goal is to
increase productivity and lessen labor requirements.
To eliminate the cost of insecticides and the labor required to
monitor and spray crops, scientists are engineering pest-resistant
genes directly into the biological codes of plants. Researchers have
isolated and cloned the gene that codes for the toxin in a spore-forming
bacterium called Bacillus thuringiensis (Bt) and inserted it into the
biological makeup of tobacco, tomatoes, cotton, and other plant crops.
The transgenic plants produce a continuous supply of the Bt toxin that
kills invading insects. 36
Scientists have also successfully inserted genes into plants that
make them resistant to common herbicides. Monsanto has created
genetically engineered plants that are resistant to the company's own
herbicide-Roundup. The company has patented the new genetic
strains and hopes to market both the patented seeds and the herbicide
together as a single package. 37
Other companies are experimenting with transferring genes into
plants that make them better able to tolerate drought or extreme heat
and cold. Scientists have implanted a frost-resistant gene from a fish
into the genetic code of a tomato plant in hopes of conferring frost
resistance. The ability to insert specific genes into plants to improve
their tolerance to drought, heat, and cold could save billions of dollars
in equipment and labor costs by reducing the need to build, install, and
manage expensive irrigation systems and frost-protection equipment.
Researchers have even transferred nitrogen-fixing genes to nonnitrogen-fixing crops. Molecular biologists look to the day when such
genetically engineered crops will substantially reduce the need for
nitrogen fertilizers as well as the labor required to manufacture,
transport, and apply the chemicals on the soil. 38
Genetic engineering is also being used to increase animal productivity and reduce labor requirements in animal husbandry. Bovine
Growth Hormone (also known as Bovine Somatotropin) is a naturally
occurring hormone that stimulates the production of milk in cows.
Scientists have successfully isolated the key growth-stimulating gene
and cloned industrial portions in the laboratory. The genetically engineered growth hormone is then injected back into the cow, forcing the
animal to produce between 10 and 20 percent more milk. Four companies, Monsanto, American Cyanamid, Eli Lilly and Upjohn, have
spent more than a billion dollars in research and development to bring
the controversial product to market.
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By greatly increasing the productivity of dairy cows, genetically
engineered BGH threatens the livelihood of thousands of dairy
farmers in North America, Europe, and elsewhere. Most industrial
nations are already overproducing milk. Faced with a milk glut, depressed prices, and ineffective demand, the United States and other
industrial nations have long pursued a policy of price supports and
subsidies to keep dairy farmers in business. Now, with the commercial
introduction of BGH in the United States, even more milk will be
produced, requiring even greater price supports. According to a report
prepared by the Office of Management and Budget (OMB) for the
Clinton administration, the government's milk-support program will
increase by more than $ll6,000,000 a year in 1995 because of the
introduction of BGH into the market. 39 Another study conducted
several years ago predicted that within three years of the introduction
of BGH into the marketplace, upwards of one third of all remaining
U.S. dairy farmers may be forced out of business because of overproduction, falling prices, and dwindling consumer demand. 40
Many industry analysts argue that BGH will benefit the giant
corporate dairy farms in California at the expense of small family farms
in states like Wisconsin and Minnesota. The large operations are
highly automated and can produce more milk with fewer cows, significantly reducing the amount of human labor required to get the milk to
market. To increase productivity even further, researchers are currently experimenting with insertion of a revved-up growth-hormone
gene directly into the biological code of the animal at the embryonic
stage of development so that the adult animal will produce more milk
without needing injections.
Swine producers are experimenting with a porcine growth hormone (PST) designed to increase feed efficiency and weight gain in
pigs. According to a recent report published by the Office of Technology Assessment (OTA) , "Pigs administered porcine somatotropin
(PST) for a period of 30 to 77 days show increased average daily weight
gains of approximately 10 to 20 percent, improved feed efficiency of 15
to 35 percent, decreased adipose (fat) tissue mass and lipid formation
rates of as much as 50 to 80 percent ... without adversely affecting
the quality of the meat."41
At the University of Adelaide in Australia, scientists have succeeded in producing genetically engineered pigs that are 30 percent
more efficient and brought to market seven weeks earlier than normal
pigs. A faster production schedule will mean less labor is required to
produce a pound of flesh. The Australian Commonwealth Scientific
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and Industrial Research Organization has produced genetically engineered sheep that grow 30 percent faster than normal ones, and are
currently working on transplanting genes into the genetic code of
sheep to make their wool grow faster. 42 Scientists have even transferred human and bovine genes to fish to create faster-growing transgenic salmon, carp, and trout. In one study, the trout somatotropin
gene was transferred to other fish, increasing their growth by 22
percent. 43
In 1993 researchers at the University of Wisconsin announced a
successful attempt to increase the productivity of brooding hens by
deleting the gene that codes for the protein prolactin. Scientists were
concerned that mother hens were spending too much time sitting on
their eggs. Brooding hens lay one quarter to one third fewer eggs than
nonbrooding ones. Since up to 20 percent of an average flock is made
up of brooding hens, "broodiness disrupts production and costs producers a lot of money." By eliminating the prolactin hormone, researchers were able to curtail the natural brooding instinct in hens.
The new genetically engineered hens no longer exhibit the mothering
instinct. They do, however, produce more eggs. 44
Transgenic animals are also being created in the laboratory to
serve as chemical factories, producing useful drugs in their milk and
blood. A new field, "pharming," has emerged over the past decade and
promises to revolutionize the way drugs are made. Researchers have
successfully inserted human genes into sheep embryos that will cause
the mature adult sheep to produce the human protein alpha-lantitrypsin. Antitrypsin is used to fight emphysema and is normally
extracted from human blood serum, but in such small amounts that it
cannot meet the demand. At Pharmaceutical Proteins Limited (PPL)
in Edinburgh, Scotland, scientists have produced transgenic sheep
that can chum out antitrypsin at levels fifteen times what can be
produced by blood plasma. The productivity gains are so spectacular
that a flock of 1,000 ewes" could match the entire world production of
the protein."45
Scientists at Virginia Polytechnic and State University have created transgenic pigs that produce protein C in their milk-protein C is
an anticoagulant that has medical promise as a pharmaceutical to help
stroke and heart attack victims. 46 Other transgenic pharm animals are
being created in laboratories around the world. Pharmaceutical companies hope to raise productivity, increase their profit margins, and
significantly reduce their laboratory workforce by shifting over, where
possible, to pharm husbandry.
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All of the breakthroughs in gene splicing depend on the efforts of
computers and sophisticated information technologies. The computer
and its software are the means used to decipher, isolate, and analyze
genetic information and are indispensable in the creation of new
transgenic farm animals and plants. The computer, then, is the critical
tool used to manipulate "living systems" on both the macro and micro
level and will be increasingly relied on to assist in farm management as
well as in the engineering of new farm crops and animal breeds.

THE END OF OUTDOOR AGRICULTURE

The coming together of the computer revolution and the biotechnology revolution into a single technological complex foreshadows a new
era of food production-one divorced from land, climate, and changing seasons, long the conditioning agents of agricultural output. In the
coming half century, traditional agriculture is likely to wane, a victim
of technological forces that are fast replacing outdoor farming with
manipulation of molecules in the laboratory. While the first technological revolution in agriculture replaced animal power and human
labor with machinery and chemicals, an emerging biotechnology
revolution is soon going to replace land cultivation with laboratory
cultures, changing forever the way the world views the production of
food. Authors David Goodman, Bernardo Sorj, and John Wilkinson
sum up the historical significance of the changes occurring in worldwide agricultural production:
The emerging nexus between biotechnology and automation
increasingly will transform the food industry into a hightechnology sector, facilitating its incorporation within a larger
generic raw materials transformation industry.... The farmer
will give way to the 'bio-manager' and observation will be replaced by "software." Biotechnology and information technologies therefore go hand in hand to create the new production
process in agriculture. In this perspective, biotechnology and
micro-electronics mark the end of the pre-history of the food
industry and its incorporation within the broader dynamics of
the industrial system and post-industrial society.47

Chemical companies are already investing heavily in indoor tissueculture production in the hope of removing farming from the soil by
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the early decades of the twenty-first century. Recently, two U.S.-based
biotechnology firms announced they had successfully produced vanilla from plant-cell cultures in the laboratory. Vanilla is the most
popular flavor in America. One third of all the ice cream sold in the
United States is vanilla. Over 98 percent of the world's vanilla crop is
grown in the small island countries of Madagascar, Reunion, and
Comoros. In Madagascar alone, which produces more than 70 percent
of the world's harvest, 70,000 peasant farmers rely on this single crop
for their livelihood. 48 Vanilla, however, is expensive to produce. The
vanilla orchard has to be hand-pollinated and requires special attention in the harvesting and curing process. Now, the new gene-splicing
technologies allow researchers to produce commercial volumes of
vanilla in laboratory vats-by isolating the gene that codes for the
vanilla protein and cloning it in a bacterial bath-eliminating the bean,
the plant, the soil, the cultivation, the harvest, and the farmer.
Pat Mooney, of the Rural Advancement Fund International
(RAFI), and Cary Fowler, of the United Nations Food and Agriculture
Organization (FAO), who have written extensively on the potential
impact that the new biotechnologies will have on third-world economies, explain how the tissue-cell process works: "The basic technique
used to produce vanilla flavor by means of tissue culture technology
involves the selection of high-yielding cell tissue from the vanilla plant.
The cell tissues are then propagated in suspended cultures. Careful
regulator of culture conditions, nutrient mediums, and metabolic
regulations are then used to induce the production of the desired
chemical flavored compound-vanilla."49
Escagenetics, a start-up biotechnology company headquartered in
San Carlos, California, has produced vanilla in tissue culture at a
fraction of the cost of producing natural vanilla. While natural vanilla
sells on the world market for about $1,200 per pound, Escagenetics
says it can sell its genetically engineered version for less than $25 per
pound. The company has recently applied for patent protection on its
laboratory-produced vanilla. With the worldwide market for vanilla
approaching $zoo million, companies like Escagenetics are eager to
bring their product to market, convinced that it will drive farm-grown
vanilla out of business. 5o
For the tiny island nations of the Indian Ocean, the indoor farming
of vanilla is likely to mean economic catastrophe. The export of vanilla
beans accounts for more than lO percent of the total annual export
earnings of Madagascar. In Comoros, vanilla represents two thirds of
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the country's export earnings. Altogether, more than 100,000 farmers
in the three vanilla-producing countries are expected to lose their
livelihood over the next several decades. 51
Vanilla is only the beginning. The global market for food flavors is
hovering near $3 billion and is expected to grow at a rate of 30 percent
or more a year. 52 Eager to cash in on new biotechnologies that promise
to greatly reduce operating costs and raise productivity and profits,
other companies are looking to tissue-cell-culture food-production
practices. Several biotechnology firms are currently concentrating on
the laboratory production of thaumatin-a sweetener derived from
the fruit of the thaumatin plant, grown in West Africa. Thaumatin is
the sweetest substance yet discovered in nature, and in its pure form is
100,000 times sweeter than sugar. In the mid-1980s the gene that
codes for the thaumatin protein was successfully cloned by scientists
at Unilever in the Netherlands and at Ingene in Santa Monica, California. 53
The laboratory production of thaumatin and other sweeteners is
likely to further weaken the worldwide sugar market, which has
already been hurt by the introduction of com sweeteners and sugar
substitutes like NutraSweet Sugar imports to the United States declined from $686 million in 1981 to $250 million in 1985.54 According to
a Dutch study, upwards of 10 million farmers in the third world may
face a loss of livelihood as laboratory-produced sweeteners begin
invading world markets in the next several years. 55
Scientists are just beginning to explore the great potential of
tissue-culture production in the laboratory. Researchers have successfully grown orange and lemon vesicles from tissue culture, and
some industry analysts believe that the day is not far off when orange
juice will be grown in vats, eliminating the need for planting orange
groves. 56
Recently, researchers at the Department of Agriculture "tricked"
loose cotton cells into growing by immersing them in a vat of nutrients.
Because the cotton is grown under sterile conditions, free of microbial
contamination, scientists say it could be used to make sterile gauze. 57
Although the production of cotton in vitro did not use gene-splicing
technology, it provides still another example of the potential of reducing agricultural commodities to their component parts and then massproducing them.
Tissue culture is seen by many as the inevitable next stage of a
process that has continued to reduce the market share of farming in
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the food-production system. For the better part of the twentieth
century, farming has declined in importance as an increasing number
of its activities have been expropriated by the input sector on the one
end and the marketing sector on the other. For example, chemical
fertilizers have replaced animal manuring on the farm. Commercial
pesticides have replaced crop rotation, mechanical tillage, and hand
weeding. Tractors have replaced horses and manual labor. Today only a
handful of farmers package their own produce or transport it to retail
markets. These functions have been increasingly taken over by agribusiness companies.
Now, chemical and pharmaceutical companies hope to use
genetic-engineering technologies to eliminate the farmer altogether.
The goal is to convert food production into a wholly industrial process
by bypassing both the organism and the outdoors, and "farming" at the
molecular level in the factory. Martin H. Rogoff and Stephen L.
Rawlins, biologists and research administrators with the Department
of Agriculture, envision a food-production system in which fields
would be planted only with perennial biomass crops. The crops would
be harvested and converted to sugar solution by the use of enzymes.
The solution would then be piped to urban factories and used as a
nutrient source to produce large quantities of pulp from tissue cultures. The pulp would then be reconstituted and fabricated into
different shapes and textures to mimic the traditional forms associated
with "soil-grown" crops. Rawlins says that the new factories would be
highly automated and require few workers. 58
Indoor tissue-culture food production will eliminate millions of
jobs along the entire agricultural grid. In addition to making most
farmers redundant-a small percentage of them will still be required
to manage biomass crops-continuous-process food production will
eliminate jobs in auxiliary industries related to the farm sector, including the manufacturers of farm equipment and long-distance haulers.
The advantages, argue the proponents of tissue-culture farming,
include reduced use of land, less soil erosion, less agrichemicals, and
reduced energy and transportation costs. Continuous-process production in the laboratory also means that production can be regulated to
daily market demand and not be dependent on the uncertainties of
climate, seasonal disruptions, and political influences. With the new
laboratory processes, multinationals will be able to exert far greater
economic control over world markets, with far less risks to themselves.
Controlling genes in the laboratory is far less troublesome than con-
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trolling climate, land, and workers in a third-world country. Food
Technology magazine summed up the economic and political advantages of the revolutionary new approach to food production: "Many of
our flavors and other products come from remote parts of the world,
where the political instability of governments or the vagaries of
weather yield inconsistent supply, cost, and product quality from
season to season. In a plant tissue culture process, all parameters ...
can be controlled."59
The era of whole-commodities food production is likely to decline
in the decades ahead as chemical, pharmaceutical, and biotech companies are able to increasingly substitute tissue-culture production,
significantly lowering the price of food products on world markets.
The economic impact on farmers, especially in the third world, could
be catastrophic. Many third-world nations rely on the sale of one or
two key export crops. Tissue-culture substitution could mean the near
collapse of national economies, unprecedented unemployment, and
default on international loans, which, in turn, could lead to the destabilization of commercial banking and to bank failures in first-world
nations. 60
The recent technological breakthroughs in world agriculture
promise increased productivity and reductions in labor requirements
more spectacular than any comparable technology revolution in world
history. The human price of commercial progress is likely to be
staggering. Hundreds of millions of farmers across the globe face the
prospect of permanent elimination from the economic process. Their
marginalization could lead to social upheaval on a global scale and the
reorganization of social and political life along radically new lines in
the coming century.
The specter of the world's farmers being made redundant and
irrelevant by the computer and biotechnology revolutions is deeply
troubling. Even more unsettling, the manufacturing and service sectors, which have traditionally absorbed displaced rural workers, are
undergoing their own technology revolution, shedding millions of jobs
to make room for re-engineered, highly automated work environments. Transnationals are entering a new era of fast communications,
lean-production practices, and just-in-time marketing and distribution operations relying increasingly on a new generation of siliconcollar workers. Much of the human workforce is being left behind and
will likely never cross over into the new high-tech global economy.

·9·
Hanging Up

the Blue Collar

I

N HIS AUTOBIOGRAPHY, America's first great labor leader, Samuel
Gompers, recalled an experience in early childhood that was to
have a profound effect in shaping his lifelong efforts on behalf of
working men and women. "One of my most vivid early recollections is
the great trouble that came to the silk weavers when machinery was
invented to replace their skill and take their jobs. No thought was given
to these men whose trade was gone. Misery and suspense filled the
neighborhood with a depressing air of dread. The narrow streets
echoed with the tramp of men walking in groups with no work to do."l
From the very beginning of the Industrial Revolution, machines
and inanimate forms of energy have been used to boost production
and reduce the amount oflabor required to make a product. As early as
the 1880s, manufacturers such as the American Tobacco Company,
Quaker Oats, Pillsbury, Diamond Match, Campbell Soup, Procter &
Gamble, H. J. Heinz, and Eastman Kodak began experimenting with
"continuous-process" machinery in manufacturing. This machinery
required little human tending and turned out a massive volume of
goods more or less automatically. Workers merely fed materials into it
and let the equipment shape, mold, and package the product.
In 1881 James Bonsack patented a cigarette machine that rolled
cigarettes automatically without human labor. The machine "swept
the tobacco onto the 'endless tape,' compressed it into a round form,
wrapped it with tape and paper, carried it to a 'covering tube' which
shaped the cigarette, pasted the paper, and then cut the resulting rod
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into the length of cigarette desired." By the late 1880s the continuousprocess machine was producing 120,000 cigarettes per day. Most
skilled hand-workers were only able to make at best some 3,000 cigarettes per day. So productive was the new equipment that fewer than
thirty machines could fulfill the entire national demand for cigarettes
in 1885, using only a handful of workers. 2
The Diamond Match Company introduced continuous-process
machinery in 1881, and was soon producing billions of matches automatically. About the same time, Procter & Gamble introduced continuous manufacturing into the production of soap, making its new
product, Ivory, a household name within less than a decade. George
Eastman invented a continuous-process method for making photographic negatives, propelling his company to national prominence.
Pillsbury and other grain companies introduced continuous-process
machinery into milling, producing high-quality flour in large volume
and at a low cost, again using far less labor in the process. 3
The continuous-process technologies introduced a radical new
approach to manufacturing. The idea of automatic machinery producing goods with little or no human input was no longer just a utopian
dream. Today, the new information and communication technologies
are making possible far more sophisticated continuous-process manufacturing.

AUTOMATING THE AUTOMOBILE

Some of the most dramatic breakthroughs in re-engineering and
technology displacement are occurring in the automotive industry. As
noted earlier, post-Fordism is rapidly transforming the automobile
industry around the world. At the same time, post-Fordist restructuring is resulting in massive layoffs of blue collar workers on the
assembly line. The world's largest manufacturing activity, auto manufacturers produce more than 50 million new vehicles each year. Peter
Drucker once christened auto manufacturing "the industry of industries."4 The automobile and its related industrial enterprises are responsible for generating one out of every twelve manufacturing jobs in
the United States and are serviced by more than 50,000 satellite
suppliers. One enthusiastic supporter in the 1930S exclaimed, "Think
of the results to the industrial world of putting on the market a product
that doubles the malleable iron consumption, triples the plate-glass
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consumption, and quadruples the use of rubber.... As a consumer of
raw material, the automobile has no equal in the history of the world."5
The importance of the automobile to the glob~ economy andjobs
is unquestionable. From the time Henry Ford installed the first moving
assembly line, automakers have experimented with thousands of innovations to increase production and reduce labor in the production
process. Ford himself took pride in his company's ability to substitute
technology for physical labor, and was continually engaged in finding
new ways to reduce tasks to simple effortless operations. He claimed in
his autobiography, My Life and Work, that while producing a Model T
required 7,882 distinct tasks, only 949 of those tasks required "strong
able bodied, and practically physically perfect men." As to the rest of
the tasks, Ford claimed that "670 could be filled by legless men, 2,637
by one legged men, two by armless men, 715 by one-armed men, and
ten by blind men."6
Fords vision of an assembly line is advancing rapidly, and the
Japanese are leading the way. Industry experts predict that by the end
of the current decade, Japanese-owned factories will be able to produce a finished automobile in less than eight hours. 7 The shortening of
production time means far fewer workers are required on the line. 8
Following Japan's lead, u.s. automakers are beginning to reengineer their own operations in the hope of increasing productivity,
reducing labor rolls, and improving on their market share and profit
margin. In 1993 General Motors president John F. Smith, Jr., announced plans to implement much-needed re-engineering reforms at
GM plants and estimated that the changes in production practices
could eliminate as many as 90,000 auto jobs, or one third of its
workforce, by the late 1990S. These new cuts come on top of the
250,000 jobs GM has already eliminated since 1978.9
Other global automakers are also re-engineering their operations
and eliminating large numbers of workers. Mercedes-Benz announced
in September of 1993 that it would seek to increase efficiency in its
facilities by 15 percent in 1994, and would cut more than 14,000 jobs.
By 1995 industry analysts predict that German automakers could
eliminate as many as one in seven jobs. This in a country where 10 percent of the entire industrial workforce is either in the automotive
industry or services it. IO
Automakers view labor-displacing technology as their best bet to
reduce costs and improve profit performance. Despite the fact that
labor costs are less than 10 to 15 percent of total costs, they represent a
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larger percentage of sales than do profits, and are easily reducible with
the substitution of new information technologies. The International
Labor Organization of the United Nations estimates that by reducing labor costs in half, global auto makers could triple their profits.
GM hopes that by eliminating one fourth of its workforce and reengineering its operations, it can save more than $5 billion a year
by 1995 Y
Robots are becoming increasingly attractive as a cost-cutting
alternative to human labor on the automobile assembly line. The
Japanese, far ahead of other automakers, have robotized much of their
production lines. Mazda Motor Corporation announced in 1993 that it
was targeting a 30 percent automation of final assembly at its new
Hofu Japan plant. The company hopes to have a 50 percent automated
final assembly line by the year 2000. 12 As the new generation of
"smart" robots, armed with greater intelligence and flexibility, make
their way to the market, automakers are far more likely to substitute
them for workers because they are most cost effective. The trade
journal Machinery and Production Engineering stated the corporate
view in blunt terms: "The payment of higher wages to workers who
cannot be described by any standards as anything more elevated than
machine minders is rapidly becoming unattractive, and where a man is
employed solely for unloading one machine and loading another ...
the substitution of a robot is not only a glaringly obvious course but
also increasingly easy to justify financially. Moreover a robot is not
subject to the random variations in performance ... and is for all
practical purposes working as hard, as conscientiously, and as consistentlyat the end of the shift as it is at the beginning."13
Industrial engineers are currently developing even more advanced machine surrogates "with such capabilities as voice communication, a general purpose programming language, learning from
experience, three-dimensional vision with color sensitivity, multiple
hand to hand coordination, walking and self-navigating skills, and selfdiagnostic and correction skills." The goal, says sociologist Michael
Wallace, "is to approach, as closely as possible, the human capabilities
to process environmental data and to solve problems, while avoiding
the problems (e.g. absenteeism and turnover) presented by human
agents."14
It is estimated that each robot replaces four jobs in the economy,
and if in constant use twenty-four hours a day, will pay for itself in just
over one year. IS In 1991, according to the International Federation of
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Robotics, the world's robot population stood at 630,000. That number
is expected to rise dramatically in the coming decades as thinking
machines become far more intelligent, versatile, and flexible. 16

COMPUTING STEEL

While the global auto industry is quickly re-engineering its operations
and investing in new labor-displacing information technologies, related industries are doing the same, eliminating more and more jobs in
the process.
The steel industry's fortunes are so closely linked to those of the
automotive industry that it is not surprising to see the same sweeping
changes in organization and production taking place in steel as are
occurring in the car business. The steel industry is the heart and soul of
industrial power. The great steel mills of England, Germany, and the
United States provided the material infrastructure for the modern
industrial economy. Giant blast furnaces in industrial towns like
Sheffield, Essen, and Pittsburgh converted massive amounts of iron
ore into smooth rolled steel that was used to make rails, build frames
for locomotives and later automobiles, cast girders for giant skyscrapers and factories and, in the United States, roll barbed wire to
fence the great plains of the Western range.
By the 1890S the United States was the leader in steel production.
Andrew Carnegie's furnaces, the largest in the world, were producing
2,000 tons per week. At the turn of the century, a modern American
rolling mill was producing as much steel in a day as a midcentury mill
produced in a year. 17
Steel was king of the smokestack industries and the price of entry
for every country that desired to become part of the industrial club.
America enjoyed pre-eminence in steel production by dint of its
superior technologies and organizational methods and its access to
cheap raw materials and continent-wide markets. Today, that competitive edge has been seriously eroded, in large part because of the failure
of U.S. companies to keep up with the new technologies of the information revolution that have remade the steel industry.
Authors Martin Kenney and Richard Florida contrast two very
different steel factories located within an hour of each other in America's rust belt. The first is a sprawling complex of old rusted buildings
and sheds housing hundreds of workers toiling in near-Dickensian
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conditions. Caked with grease and grime, they tend aged steel furnaces, transforming molten metal into steel slabs. The muddied floors
are cluttered with rusted-out parts, abandoned tools, and chemical
containers. The noise is deafening. The steel is moved by overhead
chains across the cavernous factory, as supervisors shout commands to
each other, often amidst the confused coming and going of material
and men. Outside the factory, broken-down machines and trucks are
visible and piles of rusted steel slabs and coils litter the property.
The second mill is a gleaming white structure that looks more like
a laboratory than a factory. Inside are brightly colored machines
turning out sheets of steel. In the center of the factory is a glassenclosed booth full of computer and electronic equipment. Workers
in clean, crisp uniforms program and monitor the computers that
oversee and control the production process. None of the men handle
the steel directly. The process itself is nearly fully automated and
produces cold rolled steel in less than one hour. The same process in an
older integrated steel mill used to take as much as twelve days.18
The computerized mill belongs to Nippon Steel, which, along with
other Japanese steel manufacturers like Kawasaki, Sumitomo, and
Kobe, are opening up plants in the United States, some in partnership
with American steel companies. The new high-technology mills have
successfully transformed steelmaking from a batch process to a highly
automated continuous operation by combining formerly separated
procedures into a single operation that is similar to the production of
rolls of paper in a paper factory.19
In the traditional cold-rolling process, thick steel coils are taken
through a number of discrete steps and transformed into thinner sheet
steel for use in automobiles, refrigerators, washing machines, and
other household appliances. First, the steel coils are taken to a machine that scrapes the rust and oxidation off the surface. Then the steel
is carried to another machine that bathes it in a chemical solution to
complete the cleaning process. From there, the steel is taken to a
machine for drying, after which it is sent to still another machine for
pressing to the desired thickness. Finally, the steel is cut and prepared. 20
Nippon and other Japanese steel producers have collapsed all of
these discrete stages into a uniform flow and in so doing revolutionized
steelmaking. They began by combining the entry and scraping processes. They then combined the cleaning and drying processes. Computer controls were added to automate production. Nippon's new
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million cold rolling mill near Gary, Indiana-a joint venture with
Inland Steel-is run by a small team of technicians. By reducing
production time from twelve days to one hour at the new automated
facility, Inland's management was able to significantly reduce its workforce, closing down two older mills and laying off hundreds of
workers.21
Employment in the steel industry has also been dramatically
affected by the introduction of mini-mills. These new computerized,
highly automated factories use electric arc furnaces to convert scrap
steel into wire rods and bar products. Much cheaper to operate than
integrated steel mills, the new mini-mills are already producing one
third of all the steel in the United States. The high-tech workforce in
the mini-mills is few in number and skilled in chemistry, metallurgy,
and computer programming. With its computerized manufacturing
process, the mini-mill can produce a ton of steel with less than one
twelfth the human labor of a giant integrated steel mill. 22
$400

The increasing automation of steel production has left thousands
of blue collar workers jobless. In 1980 United States Steel, the largest
integrated steel company in the United States, employed 120,000
workers. By 1990 it was producing roughly the same output using only
20,000. 23 These numbers are projected to fall even further in the next
ten to twenty years as new, even more advanced, computerized operations are introduced into the manufacturing process.
The new, highly automated manufacturing methods are being
combined with radical restructuring of the management hierarchy to
bring steelmaking into the era of lean production. Job classifications in
the steel industry have become so complex and labyrinthine over the
years that even those responsible for overseeing the process aren't
exactly sure how many separate categories and demarcations exist. In
some companies there are between 300 and 400 different job classifications. Japanese companies, with joint ventures in United States,
have re-engineered traditional plant operations and slashed job classifications in the process. At the LTV-Sumitomo plant, the job categories have been reduced from one hundred to three. The new classifications are "entry-level," "intermediate," and "advanced."24 Workers
have been taken off hourly wages and put on salaries. New selfmanaging work teams have been given greater control over the shop
floor, significantly reducing the number of managers on the payroll.
Management hierarchies have also been flattened. Inland Steel has
reduced its management layers from ten to six. 25 The same reengineering process is at work in steel plants around the world.
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According to the International Labor Organization, finished steel
output from 1974 to 1989 dropped only 6 percent in the Organization
for Economic Cooperation and Development (OECD) countries while
employment fell by more than 50 percent More than one million jobs
were lost in the steel industry in OECD nations during this fifteenyear period. "In up to 90 percent of the cases," says the ILO, "the basic
explanation for the reduction in employment is therefore not changes
in the level of output but improvement in productivity."26
Other industries that use steel to make products are also undergoing a fundamental overhaul, reflecting the new emphasis on leanproduction practices. The metalworking-machinery industry is a good
case in point. Just three decades ago the International Association of
Machinists posted a sign over the front door of their union's headquarters in Washington, nc., saying ONE MILLION STRONG. Over the
subsequent years the sign remained, while the number of machinists
in the country dwindled to less than 600,000.27
William Winpisinger, the former president of the lAM, catalogues
the many revolutionary changes in materials and technologies that
have shrunk the ranks of skilled machinists around the world. He cites
the example of bars of raw steel that have traditionally been cut,
ground, deburred, and polished by expert machinists to make components for aircraft engines. Today, powderized metals are merely
poured from bags-like cement mix-into pressurized molds which
shape the component parts. In some instances lightweight ceramics
and plastics are substituted for powderized metals and put through the
same mold process. 28 Making precision-made parts from molds and
casts has eliminated the jobs of thousands of skilled machinists.
The metalworking-machinery industry encompasses a range of
subindustries including metal-forming machine tools, rolling-mill machinery, welding apparatus, metal-cutting machine tools, special dies,
jigs, and fixtures. 29 In all of these industries computerized, numerically controlled machine tools; computer-aided design, manufacturing and engineering systems; flexible manufacturing cells; and
automated sensor-based inspection equipment have reduced the need
for skilled machinists. Winpisinger says that while we shouldn't "stand
in the way of advances which make work easier ... we have to prepare
to take care of those workers who may be displaced by the new
technology."30
Between 1979 and 1990, employment in the metalworking industry declined by an average annual rate of 1.7 percent. The Bureau
of Labor Statistics predicts an overall loss of an additional 14,000
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workers by the year 2005. For operators, fabricators, and laborers the
decline in employment is expected to be even higher, reaching 14 percent between now and the first decade of the coming century.31 In
countries such as Germany, where skilled machinists are a national
treasure and much revered for their expert craftsmanship, the new
automated processes are likely to have a powerful psychological as
well as economic impact on the national economy.

THE SILICON-COLLAR WORKFORCE

In industry after industry, companies are replacing human labor with
machinery, and in the process changing the nature of industrial production. One of the industries most affected by re-engineering and the
new information-based technologies is rubber. Kenney and Florida
recount the story of a Firestone Tire facility in La Vergne, Tennessee.
Conditions in the plant were so poor, said one union official, that it
"made it difficult to believe that tires could actually be produced
there."32 Although this plant was one of Firestone's most technologically advanced facilities, poor management-labor relations had so
poisoned the work environment over the years that production had
nearly ground to a halt. The factory floor was so disorganized and
unclean that foreign materials like cigarette butts, nails, and paper
cups would become embedded in tires.
In 1982 Bridgestone, a Japanese rubber producer, acquired the
Firestone facility and immediately began re-engineering the operations to conform with its own high standards of lean production. It
introduced work teams, flattened the organizational hierarchy from
eight to five levels, reduced job classifications, instituted jobretraining programs to improve quality control, and invested $70 million in new equipment designed to automate the production process.
In less than five years, the production increased from 16,400 to
82,175 tires per month. In the same time period, the production of tires
with blemishes declined by 86 percent. 33
Goodyear, a company long associated with quality tires in the
United States, claims a similar success story. Goodyear earned a record
$352 million in 1992 on sales of $ll.8 billion. The company is producing 30 percent more tires than in 1988 with 24,000 fewer employees. 34
The Bridgestone and Goodyear experience is being duplicated in
other tire plants around the world. In the United Kingdom, Sumitomo,
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another Japanese tire producer, acquired Dunlop facilities and converted them to lean-production practices. Today, productivity has
increased by more than 40 percent with 30 percent fewer workers.35
The extractive industries have also been affected by automation.
In 1992, 45,000 jobs were eliminated in mining in the United States.36
Mining, like agriculture, has been undergoing a steady process of
technology displacement for nearly seventy years. In 1925, 588,000
men, nearly 1.3 percent of the nation's entire workforce, mined
520 million tons of bituminous coal and lignite. In 1982 fewer than
208,000 men and women produced more than 774 million tons of
coal. 37 With the use of advanced computer technology, faster excavating and transportation equipment, improved blasting technologies,
and new processing methods, mining companies have been able to
increase output at an average annual rate of 3 percent since 1970.38
The increasing automation of the mining industry has resulted in
the loss of tens of thousands of jobs in the coal producing regions of the
country. By the first decade of the coming century, fewer than
113,200 people-a labor force 24 percent smaller than at present-will
produce all of the coal needed to meet both domestic and overseas
demand. 39
Like mining, the chemical refining industry has also been substituting machines for human labor. Texaco's Port Arthur refinery was
the first chemical facility to introduce digital computer control in
1959. Between 1959 and 1964, productivity soared and the number of
workers in the chemical industry declined from 112,500 to 81,900 as
companies like Monsanto and Goodrich turned their operations over
to digital computer control. The dramatic changes in production
practices brought about by computerization and continuous-process
operations became apparent to the Oil, Atomic and Chemical Workers
Union when their members struck oil-refining facilities in the early
1960s. Walkouts failed to significantly slow production at the new
automated factories. The plants virtually ran themselves. 40 In the
succeeding years, the chemical industry continued to automate its
production facilities, laying off more and more workers. From 1990 to
mid-1992, productivity increased while the number of production and
supervisory personnel declined by 6 percent of the industry's entire
workforce. Today, as Harry Braverman points out, "the work of the
chemical operator is generally clean," and it has to do with "reading
instruments" and "keeping charts."41
Not surprisingly, some of the most Significant strides in
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re-engineering and automation have occurred in the electronic industry. General Electric, a world leader in electronic manufacturing, has
reduced worldwide employment from 400,000 in 1981 to less than
230,000 in 1993, while tripling its sales. GE flattened its managerial
hierarchy in the 1980s and began to introduce new highly automated
equipment on the factory floor. At the GE Fanuc Automation Plant in
Charlottesville, Virginia, new high-technology equipment "places
electronic components into circuit boards in half the time of the older
technology."42
At the Victor Company in Japan, automated vehicles deliver camcorder components and materials to sixty-four robots which in turn
perform 150 different assembly and inspection tasks. Only two human
beings are present on the factory floor. Before the introduction of
intelligent machines and robots, 150 workers were required to manufacture the camcorders at Victor. 43
In the household appliance industry new high-technology equipment, including computer-aided design, engineering, and manufacturing systems, robots and automated conveyors and transport systems
are increasing productivity and eliminating jobs at every stage of the
production process. Between 1973 and 1991, output in the household
appliance industry in the United States increased at an annual rate of
0.5 percent. In the same time period, output per employee-hour
increased at an average rate of 2.7 percent. As in other industries,
productivity gains resulting from the introduction of new labor- and
time-saving technologies has meant a decline in employment. Between 1973 and 1991, employment declined sharply from 196,300 to
117,100, and the Bureau of Labor Statistics expects it to continue to
shrink. By the year 2005, a mere 93,500 workers-fewer than half the
number employed in 1973-will be producing the nation's total output
of home appliances. 44
The loss of production workers by product category in the appliance industry is staggering. In 1973, 49,000 workers were employed
in the refrigeration and freezer industry. By 1991 the number had fallen
to 25,700, for an average annual decline of 3.5 percent. Laundry
equipment manufacturers reduced their workforce from 28,300 in
1973 to 20,600 in 1991. In the electric housewares and fans industry,
employment declined in the same period from 56,300 to 31,000.
According to the Department of Labor, "Virtually none of this employment decline has resulted from growing imports or falling demand."45 In a detailed study of the home appliance industry, the
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department found that, "despite these employment declines, the electrical housewares and fans industrial segment is a major success story
in manufacturing. The continuing strength of demand for housewares
and fans reflect attractive prices and a Significant expansion in the
number of products available to consumers."46
No industry is more associated with the Industrial Revolution than
textiles. More than 200 years ago the first steam-powered machines
were applied to the spinning of wool in England, launching a revolution in the way goods are produced. Today, while other industries have
raced ahead into the age of automation, textiles has lagged behind, in
large part because of the labor-intensiveness of the sewing process.
A study of the garment industry found that it takes upwards of
sixty-six weeks for a garment style to move from design and fiber
production to retail distribution. The long lead times and slow delivery
schedules cost the industry more than $25 billion a year in lost
potential sales. Most of the losses occur at the retail end, when stores
are forced to mark down goods because of changes in fashion or
changing seasons. Lost sales potential also results from out-of-stock
items. 47
In recent years, however, textile manufacturing has begun to catch
up with other manufacturing industries by introducing leanproduction practices and advanced computer automation systems.
The goal is to introduce flexible manufacturing andjust-in-time delivery so that orders can be "tailor-made" to individual consumer demand. Some companies, like England's Allied Textile Co., Parkland
Textile Co., and Courtaulds, have begun to introduce robotization into
their manufacturing process. Computer-aided design (CAD) has reduced the design time for a garment from weeks to minutes. Computerized dying and finishing systems have also been introduced.
Computerized systems are also streamlining the storage, handling,
packing, and shipping of garments. 48
Although the sewing of garments still remains labor-intensive,
companies have been able to cut production time in other areas of the
manufacturing process. Some now use computerized automated cloth
laying and cutting machines. Microelectronic sewing machines have
also been introduced into the sewing rooms, helping deliver a preprogrammed number of stitches accompanied by an automatic cutoff
upon completion. 49 Jack Sheinkman, president of the Amalgamated
Clothing and Textile Workers Union, says that textile is fast becoming "a high-tech industry." According to Sheinkman, "the labor
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component has been reduced significantly" in recent years and accounts for little more than 30 percent of the production process. The
rest of the process is automated."50
The new technologies are beginning to make garment manufacturing in the industrial nations cost-competitive with firms operating
in low-wage countries. As more and more of the manufacturing process bends to re-engineering and automation, even third-world exporters, like China and India, will be forced to shift over from current
labor-intensive manufacturing processes to cheaper and faster methods of mechanized production.
The automation of "high end" manufacturing-the making of fine
garments-is already resulting in a record loss of jobs. In the textile
companies surveyed in a recent English study, productivity and profits
were found to be rising while employment rolls were declining. For
example, at Allied Textile Company, pretax profit increased by 114 percent between 1981 and 1986 while employment shrank from
2,048 workers to 1,409.51
In virtually every major manufacturing activity, human labor is
being steadily replaced by machines. Today, millions of working men
and women around the world find themselves trapped between economic eras and increasingly marginalized by the introduction of new
laborsaving technology. By the mid-decades of the coming century,
the blue collar worker will have passed from history, a casualty of the
Third Industrial Revolution and the relentless march toward ever
greater technological efficiency.

· 10 ·
The Last
Service Worker
D

OR MORE THAN FORTY YEARS, the service sector has been absorbing the job losses in the manufacturing industries. Until recently, most economists and business leaders remained confident that
the trend would continue. Their hopes are now being tempered as new
information technologies begin to make major inroads in the service
sector itself, raising productivity and displacing labor across the entire
expanse of service-related industries.
In February 1994, The WaU Street Journal ran a front page story
warning that a historic shift was occurring in the service sector, with
growing numbers of workers being permanently replaced by the new
information technologies. According to the Journal, "Much of the huge
u.s. service sector seems to be on the verge of an upheaval similar
to that which hit farming and manufacturing, where employment
plunged for years while production increased steadily.... Technological advances are now so rapid that companies can shed far more
workers than they need to hire to implement the technology or support expanding sales."l
AT&T has announced that it is replacing more than 6,000 longdistance operators with computerized voice-recognition technology.
In addition to eliminating one third of its long-distance operators, the
company said it would close down thirty-one offices in eleven states
and cut 400 management jobs. The new robotic technology, pioneered
by AT&T Bell Laboratories in New Jersey, is able to distinguish key
words and respond to callers' requests. For example, once the caller is
on the line, the silicon operator asks if he or she would like to make a
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collect or person-to-person call, or charge the call to a third number.
When the call is put through, the computer system tells the called
party, "I have a collect call from Mr. So-and-So. Do you accept the
call?" AT&T expects to replace more than half of its long-distance
operators with robotized voice-recognition technology over the next
several years. 2
The new silicon operators are the latest in a string of technological
advances that have allowed AT&T to handle 50 percent more calls with
40 percent fewer workers in recent years. Between 1950 and the early
1980s, AT&T led the service industries in introducing labor-replacing
technology. In that period of time, the firm eliminated more than
40,000 operators across the country.3 Many of the remaining ones are
destined for pink slips by the end of the current decade.
Recent technology innovations, including fiber-optic cable networks, digital switching systems, digital transmission, satellite communications, and office automation have kept the telephone industry's
output per employee increasing at nearly 5.9 percent a year, making it
one of the key pace-setters in the new high-tech economy. Dramatic
gains in productivity have led to the elimination of jobs in virtually
every area of the telephone industry. Between 1981 and 1988, employment declined by 179,800.4
Many of the unemployed are installers and repairers who have
been laid off as a result of recent technological innovations. The
introduction of modular preassembled equipment makes for easier
repairs and requires less maintenance. Plug-in phones have eliminated
the need for constant installation visits. Buried cable with "quick
connect" functions means fewer and faster repairs. Digital switching
systems, using advanced computers and software, greatly increase the
volume of telephone service while significantly lowering unit labor
requirements. This means fewer installers and repair personnel are
needed in central offices. The number of workers employed in central office repair is expected to decline by more than 20 percent by the
year 2000. 5
Equally dramatic developments are taking place in the United
States postal service. In 1991 Postmaster General Anthony Frank
announced that he would be replacing more than 47,000 workers by
1995 with automated machines capable of sight recognition. The new
silicon sorters can read street addresses on letters and cards and
automatically sort them faster than postal workers, who often spend
up to four hours a day hand-sorting mail for their routes. Frank predicts
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that the new automation technologies will effect greater changes in
the way mail is delivered in the next six years than in the past 200 years
of u.s. postal operations. 6

AT YOUR SERVICE

Computers that can understand speech, read script, and perform tasks
previously carried out by human beings foreshadow a new era in which
service industries come increasingly under the domain of automation.
The computerization and automation of the service sector has barely
begun, but is already having a deep effect on the state of the economy,
impacting both productivity and employment. Economist Stephen
Roach of Morgan Stanley says that "the service sector has lost its role
as America's unbridled engine of job creation" and cautions that we
have yet to see the emergence of any new industries to replace it. 7
Global service centers like New York City have been the first to feel the
economic aftershocks of the new electronic innovations.
New York City's economy rebounded in the 1990S and is prospering despite growing unemployment and rising poverty. Reengineering and the new information technologies are transforming
the nature of work in the premier service center of the world. While
service industries are experiencing rapid gains in productivity and
profit, they are doing so with fewer workers. Nine out of ten jobs in
New York City are in the service sector. Many of them are being lost as
scores of New York employers-from Merrill Lynch and Grey Advertising to Arthur Andersen and NYNEX-are "making quantum leaps
in learning how to produce ever more work with ever fewer people."
From 1989 to 1993, productivity gains in industries like banking,
insurance, accounting, law, communication, airlines, retailers, and
hotels surpassed the expectations of even the most bullish forecasters.
In the same time period, the city lost more than 350,000 jobs. The good
news, according to The New York Times, is that "Ultimately this remarkable innovation could help ... increase [New York's] competitiveness in the intensifying battle for global markets." The price for global
success, however, is likely to be costly for New York's workforce. The
city's former comptroller, Elizabeth Holtzman, painted the employment picture in stark contrasts. "What we may be moving towards
here," she said, "is a tale of two cities: growth in higher paying jobs and
a shrinking in lower-paying jobs." Holtzman warned that unless new
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low-skilled jobs can be found to fill the vacuum created by the new
displacement technologies, the city will face "turmoil-more social
dislocation, more crime, more poverty."8
The economic problems facing New York City are occurring
throughout the country and in every developed nation with an advanced service sector. Routine personal services and an increasing
number of more complex service functions are being taken over by
intelligent machines.
The nation's banking and insurance industries have already begun
making the transition to the Third Industrial Revolution. The number
of banks in the United States will likely decline by 25 percent by the
year 2000, and more than 20 percent of bank employees will lose their
jobs by the twin processes of re-engineering and automation. In a
study of the nation's banking sector, Andersen Consulting concluded
that "the application of automation and process simplification can
result in productivity gains of 20 to 30 per cent."9
At Cleveland's Society National Bank, more than 70 percent of
customer service calls are handled by a voice-mail system, greatly
reducing the amount of time representatives have to spend answering
inquiries. At Fleet Financial Corp. in Providence, a customer service
center, operating twenty-four hours a day, processes 1.5 million calls a
month, 80 percent of which are entirely handled by computer. The
new automated computer system has allowed Fleet to reduce its
customer service workforce by 40 percent. 10
Automatic teller machines, once a rarity, have become ubiquitous
in U.S. cities and suburbs, significantly reducing the number of human
tellers. The machines reduce transaction times, are available twentyfour hours a day, and operate at a fraction of the cost of employing
human tellers. "A human teller can handle up to 200 transactions a day,
works 30 hours a week, gets a salary anywhere from $8,000 to $20,000
a year plus fringe benefits, gets coffee breaks, a vacation and sick
time.... In contrast, an automated teller can handle 2,000 transactions a day, works 168 hours a week, costs about $22,000 a year to run,
and doesn't take coffee breaks or vacationY
Between 1983 and 1993, banks eliminated 179,000 human tellers,
or 37 percent of their workforce, replacing them with automated teller
machines. By the year 2000, upwards of 90 percent of banking customers will use automated teller machines. 12
Debit and pOint-of-sale banking are also gaining wider use. A
growing number of supermarkets and other retailers are installing
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debit machines at the cash register, allowing customers to pay by way
of electronic check, which automatically and instantly debits the bank
account at the point of sale-eliminating check writing, credit clearance, handling, posting, record entry, and the many other steps involved in processing paper checks. By the year 2000, 30 to 40 percent
of all bank customers will probably be using on-line debit cards at
point of sale. 13
Many of the back-office functions of banks are routine and mathematical and therefore easily amenable to automation. Increasingly,
banks are outsourcing the processing of checks and loans-that is,
contracting with other companies to perform services that used to be
handled in-house. By the year 2000 more than one third of the banks in
the country will be outsourcing their data center operations. 14
The insurance industry is also making a quick transition into the
new high-tech era. Mutual Benefit Life (MBL) was among the first of
the nation's giant insurance companies to re-engineer its operations.
Under its old system of processing applications, as many as thirty
separate steps involving five departments and nineteen different people were required. Most claims took upwards of twenty-two days to
process, although the actual work time expended on the application
was less than seventeen minutes. The rest of the time was eaten up in
the transfer of information from person to person and department to
department. MBL did away with the slow, cumbersome, multilayered
process and installed a single case-manager to process applications.
Armed with a sophisticated PC-based workstation and programmed
with an "expert system" to help answer questions, the caseworker can
process an application in less than four hours. The average turnaround
now at MBL is only two to five days. The savings in labor have been as
dramatic as the savings in time. MBL has been able to eliminate lOO
field office staff, while the new reduced workforce of caseworkers can
process twice the volume of applications as before. 15
Aetna Life and Casualty Co. enjoyed similar success in its reengineering reforms. In 1992 Aetna's business centers had mushroomed to twenty-two offices with a staff of more than 3,000. By
flattening the organizational hierarchy and replacing supervisors and
agents with work teams and computers, Aetna compressed the time it
takes to process an application from fifteen days to five. Today, the
operations have been reduced to four business centers staffed by just
700 workers. Aetna has now reorganized all of its major divisions,
cutting 5,000 employees, or nearly 9 percent of its workforce. It
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expects to save more than $100 million annually from its reengineering changes. 16
Imaging technology, expert systems, and mobile computing are
key tools in the new re-engineering arsenal. Imaging systems digitize
documents and store them on optical disks, making them immediately
accessible to any employee with a desktop computer. Expert systems
contain the stored knowledge of insurance experts that can be instantly accessed in handling insurance applications and claims. Mobile
computing allows agents to answer clients' questions, draw up applications, and process claims on-site, bypassing the long delays experienced in forwarding information back and forth between the field and
headquarters. Aetna's Hartford-based small-business market group
uses laptops with sophisticated software "to enroll prospective members at the customer's site," even printing out ID cards instantly. The
application process, which used to take two months and involve volumes of paperwork and labor, is now performed in less than four
hoursP

THE VIRTUAL OFFICE

The technolOgical changes taking place in the banking and insurance
industries are indicative of the kinds of sweeping reforms that are
redefining every aspect of white collar and service work. At the heart
of these changes is the transformation of the traditional office from a
paper-handling to an electronic-processing operation. The paperless
electronic office has now become a goal of modem business.
The changes in office technologies and operations over the course
of the Industrial Revolution have been extraordinary. We need only
recall that blotting paper, pencils with erasers, and steel pens were
introduced less than 150 years ago. Carbon paper and the keyboard
typewriter were first introduced into offices in the 1870S. The keyboard calculator and punchcard tabulator followed in the late 1880s.
The mimeograph was invented in 1890.18 Together with the telephone,
these advances in office technology greatly increased the productivity
of business and commerce during the growth stage of industrial
capitalism. Now, as the global economy metamorphoses into a Third
Industrial Revolution, the office is evolving to better coordinate and
control the accelerating flow of economic activity. The electronic
office will eliminate millions of clerical workers by the end of the
decade.
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Each business day in the United States, 600 million pages of
computer printouts are produced, 76 million letters are generated,
and 45 sheets of paper are filed per employee. American businesses
consume nearly one trillion pages of paper annually, enough to cover
the earth's entire surface. A single optical disk stores more than 15 million pages of paper. Today go percent of all information is still stored
on paper, while 5 percent is on microfiche and another 5 percent in
electronic media. 19 With new image-processing equipment, however,
businesses are now beginning to convert their offices to electronic
workrooms. Image processing, as Business Week wryly observes, allows
employees "to move digital pictures of documents through their
offices at the speed of electrons, rather than at the speed of the guy
from the mailroom."20 Industry analysts expect the U.S. imaging market to grow dramatically between now and the opening decades of the
twenty-first century.
Nordstrom, the Seattle-based department store chain, is already
saving more than $1 million a year in paper costs by changing over from
internal reports produced on paper to electronic reports accessible
only on computers. Aetna, mentioned earlier, has made even more
impressive gains. The giant insurance company found that it had 435
separate manuals that had to be continually updated. Management
decided to eliminate the printed page in favor of electronically stored
information. John Loewenberg, who heads up information services for
the company, says, "Paper in a service business is like cholesterol in the
bloodstream ... bad paper is the internal stuff that clogs up the
arteries." Now, when a change in a manual has to be made, it can be
done electronically and be made instantly available to all of the 4,200
field staff-bypassing the need for typesetting, proofreading, printing,
collating, binding, shipping, and filing. Aetna has saved more than
$6 million a year by changing over to the electronic manual. Over
100 million pages of addenda and updates costing 4.5 cents a sheet are
no longer sent out. Less paperwork means fewer employees. Aetna
closed up its warehouse facility where employees "did nothing but
update manuals."21 Loewenberg says that Aetna is moving quickly
toward a paperless office "because its a more efficient way of delivering and maintaining information."22
Many in the computer software industry compare the paperless
office to the cashless society and predict that most companies will
convert to the new way of doing business well before the second
decade of the next century. Nirex, a UK company, already processes its
mail electronically. When paper-based correspondence arrives in the
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mailroom, an electronic image of the letter appears on a screen. The
postal clerk enters key information about the letter-author, date of
delivery, address-into an on-line database. The image is then transmitted to a workstation where it is electronically routed to the appropriate office and electronically filed. 23
In 1993 Microsoft teamed up with fifty other global companies,
including Xerox, Hewlett-Packard, Canon, and Compaq, to announce
a joint venture to integrate all of the existing computer systems into a
single network. Called "Microsoft at Work," the ambitious effort is
designed to usher in the era of the fully digitized electronic office. In
the very near future, companies will be able to receive incoming
E-Mail, have it logged, entered into an on-line database, filed, and even
printed out in multiple paper copies, collated and shipped without
ever touching human hands. 24
Microsoft is already at work on an even more sophisticated electronic office system that will allow an executive to take written reports
on trips. He or she will be able to make cuts and add handwritten notes
on the margin. The report can then be faxed directly to another
machine in the home office that will read the report and even translate
the scribbled notes, preparing a clean revised copy for electronic
transmission to other employees, suppliers, and customers.25
The dazzling new array of high-tech electronic office equipment is
bringing the fully electronic office closer to reality. "In the long run,"
says Paul Saffo, a director of the Institute for the Future, "we are going
to become paperless in the same way we became horseless ... horses
are still around, but they're just ridden by little girls and hobbyists."26
Corporate management expects to save untold billions of dollars in
productivity gains and labor savings with the new silicon-collar office
workforce. For millions of clerical workers, the electronic office spells
the end of the career line.
The nation's secretaries are among the first casualties of the electronic office revolution. Secretaries currently spend more than 45 percent of their time filing papers, delivering messages, posting letters,
making photocopies, and waiting for assignmentsP Economists
Wassily Leontief and Faye Duchin estimate that the conversion from a
paper-handling to an electronic-processing office will save 45 percent
of all secretarial time and between 25 percent and 75 percent of all
office-related activities. 28 The number of secretaries has been steadily
declining as personal computers, electronic mail, and fax machines
replace manual typewriters, paper files, and routine correspondence.
Between 1983 and 1993, the country's secretarial pool shrank by nearly
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8 percent to about 3.6 million, according to Harvard economist James
Medoff. 29
Receptionists are also being reduced in number and in some firms
eliminated altogether. Bellcore, the research division of the regional
Bell companies, is currently developing an "electronic receptionist," a
fully automated computer system that can answer calls, record messages, and even hunt down the party being phoned. Once located, the
computer can deliver a short message on the name of the caller and the
nature of the call and ask the recipient if he'd like to be connected. If he
chooses not to accept the call, the electronic receptionist will get back
to the caller and route him to voice mail, where he can leave a longer
message. The new electronic receptionists can also be programmed to
screen callers based on their phone numbers, putting some through to
their intended parties while directing others to voice mail.3°
The intelligent machine is steadily moving up the office hierarchy,
subsuming not only routine clerical tasks but even work traditionally
performed by management. In perhaps the unkindest cut of all, hightech computerized hiring systems have been installed in hundreds of
companies to screen job applications. Resumix Inc., a California-based
company, recently installed a computerized hiring-system at United
Technologies Corporation. An optical scanner stores the images of
400 incoming resumes each day in a computer database the size of a
small file cabinet. The Resumix can scan a resume in less than three
seconds and generate the appropriate acknowledgement letter to the
applicant. Then, using "spatial text understanding and extraction,"
Resumix looks over each resume, reviewing the applicant's educational history, skills and proficiencies, and past-employment record.
Using a sophisticated logic process built into the program, Resumix
decides which job category the applicant is best suited for. Field tests
comparing Resumix to human personnel directors shows the silicon
worker to be at least as skilled in making evaluations and much quicker
in processing applications. 31
The new information and telecommunication technolOgies are
also making offices less relevant as centers of operations. Portable fax
machines, modems, and wireless laptop computers allow business to
be conducted either on location or from home. Between 1992 and
1993, the number of telecommuters grew by an estimated 20 percent.
Nearly 8 million people now telecommute. In the year 2000, according
to one study, upwards of 20 percent of the u.s. workforce will be
working, at least part of the time, from home. 32
By compressing time and collapsing space, the new electronic
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wizardry has transformed the very idea of an office from a spatial to a
temporal concept. Companies such as AT&T have begun to introduce
the idea of the "virtual office." Employees are provided with a mobile
office, complete with laptop, fax, and cellular phone, and literally sent
home. Companies, anxious to increase the productivity of their
workers, see telecommuting as the wave of the future. Russell Thomas,
a telecommuting specialist at AT&T, says that "Before we adopted
telecommuting we had situations that people would drive one and a
half hours to the office, stay for a few hours, drive an hour to visit a
client, come back to the office, then leave for the day. Obviously, there
was a big loss in productivity going on."33
Telecommuting not only increases employee productivity, but also
reduces the amount of office space necessary to conduct business.
Dun & Bradstreet Software cut its real estate costs by 30 percent by
implementing a telecommuting plan. 34
Some companies are taking the concept of a virtual office even
further, introducing the idea of "hoteling." Any employee who needs
to use an office to meet clients or hold a meeting can reserve a desk in
advance by calling in his or her request to a small staff of "hoteling
managers." Before the employee arrives, the managers will attach the
employee's name plate on the door and even place family photos on the
desk to make him or her feel comfortable.
Ernst and Young, a New York-based accounting firm, recently
pared down its office space in Chicago from 377,000 to 300,000 square
feet and instituted a hoteling program. Everyone below the senior
manager level became "deskless." Now, if they want to use an office
they have to make a reservation. IBM has taken away the desks of more
than 5,000 of its employees and told them to work at home, in their car,
or at their clients' offices. It expects to save 15 to 20 percent in space
requirements. 35 While some employees welcome the new freedom
that comes with less supervision, others say they miss the camaraderie
and social interaction that comes with face-to-face office operations.
Steve Patterson, vice president of Gemini Consulting Company,
says that in a growing number of companies today, workers interact
less with each other face-to-face in a traditional office setting. Patterson cautions that the cost savings in reducing office-space requirements need to be weighed against the less tangible, equally significant,
psychological costs of less-frequent interaction, including the potential weakening of corporate bonds and feelings of loyalty to the firm.36
A small group of account executives at AT&T have attempted to
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salvage their former social ties by creating the "virtual water cooler," a
tongue-in-cheek metaphor they use to describe their once-a-week
evening get-togethers to talk business and socialize. 37
To help ease the psychological trauma that comes with spatial
disengagement, companies like Olivetti Research Laboratory in Cambridge, England, are experimenting with computers that will allow up
to five people to converse and perform work together in a electronic
version of face-to-face communications. Each computer screen is
equipped with five separate windows so that the participants can see
each other on the screen as they share information and work together.
With video desktop computers, corporate management says it hopes
"to recapture some of the flexibility and human warmth that electronic communication has lacked."38

DOWNSIZING THE WHOLESALE AND
RETAIL SECTORS

While the office is being revolutionized by intelligent machines, so too
is every other area of the service economy. The changes have been
dramatic in the wholesale and retail sectors. Wholesalers, like middle
management, are becoming increasingly redundant in the age of
instant electronic communication. As we noted in chapter 7, retailers
like Wal-Mart are now bypassing wholesalers altogether, preferring
to deal directly with manufacturers. With computerized monitoring
and scanning equipment at the point of sale, retailers can transmit
shipping orders directly to manufacturers' warehouses by way of
electronic data interchange (EDI). At the other end, automated warehouses staffed by computer-driven robots and remote-controlled delivery vehicles fill orders in a matter of minutes without the assistance
of human physical labor. An increasing number of warehouses are
operated by "silicon supervisors" and overseen by a skeleton human
workforce whose primary task is to monitor the equipment and serve
as traffic controllers. Automated guided vehicles are being integrated
with microprocessor-controlled conveyor systems, robotized vertical
lifts, and other equipment "creating a completely automated storage
and retrieval system." Automated warehousing can reduce labor requirements by at least 25 percent or more. 39
Andersen Consulting recently published a study of the productivity gains and labor savings in more than a thousand companies that
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successfully re-engineered their warehouse operations. The statistics
are impressive. Epson Australia Limited, makers of personal computers and printers, in Sydney, showed a customer-service lead-time
reduction of 66 percent, space savings of 50 percent, labor savings of
43 percent, and operating costs savings per receipt of 25 percent in
their warehouse operations. Sevel Argentina, in Buenos Aires, dealing
in Fiat and Peugeot automobiles, showed space savings of 28 percent
and labor savings of 26 percent. IME Excavators, in Eslov, Sweden,
working with excavator components and raw materials, realized labor
savings of 30 percent after re-engineering. Entertainment u.K. in
Hayes Middy, United Kingdom, producers of entertainment software,
showed operating costs savings per transaction of 19 percent and labor
savings of 26 percent. Hernandez Perez in Murcia, Spain, dealing in
canned vegetables, showed a customer service lead-time reduction of
80 percent, space savings of 50 percent, and labor savings of 37 percent. 40
The new information technologies allow retailers and manufacturers to come together in a single continuous-flow process, leaving
little need for wholesalers. In 1992 the wholesale trade industry lost
60,000 jobs. Since 1989 the wholesale sector has dropped more than a
quarter million jobs. 41 By early in the next century most wholesaling, as
we have come to know it, will have been eliminated, a victim of the
revolutionary innovations in electronic transmission control and coordination.
Retail establishments are also quickly re-engineering their operations, wherever possible, introducing intelligent machines to improve
productivity and reduce labor costs. Modern mass retailing emerged in
the United States in the 1870S and 1880s. Today, chain department
stores dominate an industry that employs more than 19.6 million or
22 percent of the total private nonagricultural workforce. 42
Employment in retailing increased dramatically in the decades
after World War II, as postwar consumers, with money to burn, went
on a forty-year buying binge. Beginning in the late 1980s, however,
employment in the retail sector began to slow down as rising unemployment in other sectors dampened purchasing power. In an effort to
cut costs and improve their profit margins, companies began to replace their workers with computerized systems and automated processes. While annual employment growth in the retail sector averaged
close to 3.0 percent between 1967 and 1989, the Bureau of Labor
Statistics projects a dramatic slowdown in employment growth to
1.5 percent or less in the 1990s.43
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Typical of the new trend is Sears, Roebuck, one of the giants in the
retail sector. Sears eliminated a staggering 50,000 jobs from its merchandising division in 1993, reducing employment by 14 percent. The
cutbacks came in a year when Sears' sales revenues rose by more than
10 percent. "We are asking a fundamental question," says Anthony
Rucci, executive vice president of merchandising. "Are our workers
adding value?" Rucci says, "There is a very strong commitment to get
rid of needless staff work and tasks that don't add value."44
In most retail outlets, the use of electronic bar codes and scanners
at the point of sale has greatly increased the efficiency of cashiers and
as a result significantly reduced labor requirements. In 1992 the
National Retail Federation surveyed retailers and found that more
than 80 percent of them would be using bar codes by the end of 1993.
The increased use of point-of-sales computing equipment and other
intelligent machines, says Stephen Roach of Morgan Stanley, "helps
explain why retail employment is still down some 400,000 from its
1990 peak."45
Cashiers are the third-largest clerical group after secretaries and
bookkeepers, with nearly 1.5 million employed in the United States
alone. According to a survey prepared by the Bureau of Labor Statistics, the new electronic scanning equipment "permits a 30 percent
increase in ringing speed and a possible overall 10 to 15 percent
reduction in unit labor requirements for cashiers and baggers."46
Some retailers are eliminating the cashier altogether. In the Crystal Court Shopping Mall in Minneapolis, customers entering the Robot
Music Store are greeted by a single employee-a 400-pound robot.
Rotating in a circular glass enclosure in the center of the store, the
robot is equipped with keyboards that allow customers to punch up
anyone of 5,000 CDs in stock for a thirty-second sample listening.
Once a CD is selected, the robot's video display is used to process the
payment. The robot's arm then selects the CD from the shelves and
delivers it to the customer along with his or her receipt. A twentythree-year-old who shops regularly at the store says he prefers the
robot to a human salesperson. "It's easy to use and it can't talk back to
yoU."47 More sophisticated robots equipped with speech recognition
and conversational abilities will likely be commonplace in department
stores, convenience stores, fast-food restaurants, and other retail and
service businesses by the early part of the next century.
A large European super-discounter is experimenting with a new
electronic technology that allows the customer to insert his or her
credit card into a slot on the shelf holding the desired product. There is
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no shopping cart. Instead, the customer finds the items she purchased
already packaged and waiting for her when she leaves the store. She
merely signs a prepared credit slip and leaves without ever having her
items rung up on a cash register. 48
The retail sector has long acted as an unemployment sponge,
absorbing countless numbers of displaced blue-collar workers let go
by the automation of manufacturing industries. Now, with retail industries undergoing their own automation revolution, the question becomes one of where will all the workers go.
Many economists look to the food industry to rescue the workers
cast adrift by technological innovations in other sectors. Even here,
though, employment is sluggish, suggesting hard times ahead for
unskilled and semiskilled service workers. The food and drink industry led the service sector in the creation of new jobs in the 1980s. More
than 2 million new workers were hired in the past decade to service a
growing consumer market. Now the employment boom appears to be
over. Although corporate profits are expected to increase in the 1990S
as a result of new labor- and time-saving technologies, fewer workers
will be needed in the food industry. The Department of Labor projects
the growth rate in employment to be cut in half over the next 15 years. 49
In many restaurants, computer systems allow waiters to transmit
orders electronically, avoiding unnecessary trips back to the kitchen.
The same electronic transmission can be used by the computer to
prepare a check for the customer and alert the store manager or
suppliers to replenish the stocks being depleted. Automated order
taking, check preparation, and inventory stocking significantly reduce
labor requirements.
A new state-of-the-art cooking method-sous vide-allows food to
be cooked under a vacuum in heat-resistant pouches in steam-injected
air-convection ovens in large centralized commissaries. The food is
then chilled at 30 degrees Fahrenheit and shipped to local restaurants,
where it remains refrigerated until the customer places his or her
order. Being a chef today often means emptying a pouch of already
prepared frozen food into hot water or placing it under a microwave for
three to seven minutes. Sous vide reduces labor costs in most restaurants by 20 percent or more. 50
Some fast-food drive-through restaurants are beginning to replace
human order takers with touch-sensitive screens that list the items on
the menu. To place an order, all the customer has to do is lean out her
window and touch the appropriate symbol representing the item. The
transmission is sent instantly by an on-line database to the kitchen,
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where it appears on a video screen and is subsequently filled, eliminating human intermediaries in the ordering process. Drive-through
restaurants have now become so highly automated and efficient that
six to eight employees can serve as many customers at peak hours of
operation as twenty employees working in a sit-down fast-food restaurant. 51
Automated beverage-control systems are also being installed,
lessening the need for experienced bartenders. The system is controlled by a microcomputer that transmits a request for a drink to a
dispensing cart, which delivers the drink as ordered in less than three
seconds. A computerized check is prepared simultaneously and
handed to the customer. The automated beverage-control system
reduces labor costs by 20 to 40 percent. 52
The retail sector still operates largely alongside a road and highway culture. Customers travel to the store to buy things. Recently,
however, the fledgling information highway has begun to fundamentally alter the way people shop, lessening the need for entire categories
of retail workers whose jobs are tied to moving goods to market
and serving customers face-to-face in a retail setting.
In May 1993 IBM and Blockbuster Video announced a new joint
venture, the NewLeaf Entertainment Corporation, which will provide
instant made-to-order audio compact disks, video games, and videocassettes through Blockbuster's 3,500 retail outlets. The store will
bypass the highway culture, with its warehouses, shippers, truckers,
and loading docks, and transport products electronically to the customer by way of the information highway. Each store will have a kiosk
where customers can order selections by touching a computer screen.
The information will be transmitted to a central computer that will
make an electronic copy of the item required and transmit it back to
the store within minutes. Machines in the store will copy the electronic
information into recordings, CDs, and cassettes. Color laser printers in
the kiosk will reproduce the jacket pictures with the same clarity and
resonance as exists now on pre-existing stock. The new electronically
distributed goods assure the customer that what he or she wants will
never be out of stock or unavailable. David Lundeen, vice president of
Blockbuster's technology division, is enthusiastic over the potential of
the new electronic distribution system: "If a seven-year-old comes in
on a Friday night and wants the latest hot video game, the chances are
high now that it's sold out. But with this system it's never sold out-you
can get another one electronically in a couple of minutes."53
The company says it will save three to four dollars in transportation
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and handling costs for each electronically distributed CD or cassette.
Other retailers are expected to follow Blockbuster's lead. Jack
McDonald, vice president for business development at NewLeaf,
foresees "a nationwide network of digital servers on which movies,
software games, music, and Virtually any other kind of entertainment
you can think of, will be stored digitally, and transmitted over telecommunication links to retail stores and eventually right into your living
room."54 Electronic transmission of products will likely mean the loss
of tens of thousands of jobs in the warehousing and transportation
industries in the coming years.
Electronic shipping is only a small part of the revolutionary
changes taking place in retailing. Electronic shopping is also quickly
penetrating the retail market, threatening the jobs of tens of thousands
of sales clerks, managers, stock personnel, maintenance crews,
security guards, and others who make up the retail employment
complex. Electronic shopping is already a $2-billion-a-year industry
and is growing at a rate of 20 percent a year. The laying down of a
nationwide information superhighway and the opening up of hundreds of new cable channels with interactive capabilities promises a
flood of home-shopping services. Companies are investing huge sums
of money in the new home-shopping television networks, convinced
that shopping without a store is likely to be the next growth market in
retail sales. 55
Many industry analysts are predicting that electronic home shopping will take over more and more of the nation's one-trillion-dollara-year retail market and point to the convenience it offers to customers, many of whom are working women with less leisure time to
"go shopping" at a mall. Electronic shopping is also a tremendous costcutting approach to retailing, says Peter Suris, an analyst for UBS
Securities. "It's a low cost distribution system," and "you don't need
thousands of stores, and you don't need thousands of pieces of inventory in each 10cation."56
Some of the nation's largest retailers have announced plans to
enter the electronic shopping market. R. H. Macy and Company will
go on air in 1994 with a twenty-four-hour shopping channel. Myron E.
Ullman III, Macy's chairman and chief executive, says that "TV Macy's
will be a twenty-four-hour-a-day, seven-day-a-week department store
in your living room." Macy's hopes to reach 20 million subscribers, and
projects revenues in excess of $250 million over the first four years.
Don Hewitt, the executive producer of the television news magazine
60 Minutes, who holds a financial interest in the company, says that the
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new Macy's channel will attempt to re-create the visual appearance of
being in the department store by designing sets that duplicate the
departments. 57
Home TV shopping, with its just-in-time retailing, is going to pose
a significant challenge to the nation's highway-oriented retail culture.
Forbes calls the new revolution in retailing "a serious threat to the
country's traditional retail industry and to the nineteen million people
it employs."58 Since 1989, more than 411,000 retail jobs have been
eliminated, a trend that "can only accelerate," says Business Week, "as
the TV tube becomes the salesperson." All of the indices point to a
steady decline in traditional retail shopping and increased sales for the
home-shopping networks. In 1982 shoppers averaged more than
1.5 hours per visit at the shopping mall. By 1992 the average time had
dropped to 71 minutes, and the number of stores visited declined from
3.6 to 2.6. Retail sales in shopping centers declined by 3 percent
between 1988 and 1992. At the same time, purchases by credit card at
home totaled $42 billion in 1992, a 30 percent jump over home-sales
figures in 1988. For the growing number of consumers who are "getting plain tired of the parking, schlepping, crime and other hassles
involved in going to shop," home TV shopping is a welcome alternative. 59
Many companies are using on-line computer services to draw
business away from traditional retail markets. For $39 a customer can
become an on-line customer of CUC International and for a slightly
larger sum of $49 a consumer can become a phone member for a year.
The company offers discounted prices on more than 250,000 brandname products, from luggage to home appliances. In 1992 CUC posted
revenues of $644 million and had millions of members in its telephone
and computer buying clubs.60
During the heyday of the highway culture, retailers and real-estate
developers built more than 39,000 shopping centers across the United
States. "When shopping at home really takes off," says the editor of
Forbes, "many of these malls will be obsolete." Their steady decline
will mean a significant drop in employment in the retail sector.61

DIGITIZING THE PROFESSIONS,
EDUCATION, AND ART

As the brief survey of retail shopping suggests, the electronicinformation superhighway is going to change employment patterns
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even more radically than did the u.s. highway system when it was
constructed in the late 1950S and early 1960s. Whole categories of
workers will dwindle in number and in some instances disappear
altogether. Information technologies are going to get smarter and
cheaper in the years to come, and far more capable of integrating a
wide range of mental and physical activities.
Intelligent machines are already invading the professional disciplines and even encroaching on education and the arts, long considered immune to the pressures of mechanization. Doctors, lawyers,
accountants, business consultants, scientists, architects, and others
regularly use specially designed information technologies to assist
them in their professional endeavors. For example, computerized
robots are now being used in complex human surgery. Robodoc is a
250-pound robot developed by researchers at the University of California at Davis. On November 7,1992, Robodoc assisted in the first
operation on a human being. The surgery was performed on a sixtyfour-year-old patient in need of a hip replacement. The robot is
equipped with a CT scanner that can generate three-dimensional
images of the thighbone and a robotic arm to drill the hole: "The
surgeon calls up a live image of the patient's thighbone and uses a
mouse (an electronic pointer) to designate an ideal cavity. Then, after
opening up the patient and guiding the robot to the bone, he gives a goahead, and the robot drills the hole with a high-speed drill."62 Researchers are currently experimenting with the use of surgical robots
in eye, ear, and brain surgery.
In the field of education, the nation's 152,000 librarians are growing increasingly concerned over electronic data systems that are able
to search, retrieve, and electronically transmit books and articles over
information highways in a fraction of the time spent in performing the
same task with human labor. Data networks like Internet can provide
abstracts from thousands of journals and books within a matter of
minutes. Project Gutenberg is one of many programs designed to
digitize and download onto computer disks the entire contents of
books, manuscripts, and journals. With advanced scanning technology, books can be removed from their bindings and fed into a machine
that reads the script and translates it to disk form, ready for instant
transmission anywhere in the world. Full-text retrieval, according to
industry analysts, is "just around the comer. When it arrives, the local
library as we know it all but disappears."63
Even the art of book writing is falling victim to intelligent ma-

The Last Seroice Worker

159

chines. In 1993 the publishing industry was taken aback when the first
computer-generated novel was released. Using software equipped
with artificial intelligence, Scott Finch was able to program an Apple
Macintosh computer to pump out nearly three quarters of the prose in
a torrid potboiler entitled Just This Once. The prose is simple and
intelligible: "Her heart leapt into her throat and she jumped involuntarilyas the stranger appeared in front of her. Then it all came back in a
rush. No wonder she thought she had been dreaming."
The first printing, which received decent reviews, sold more than
15,000 copies. While the book's publisher, Steven Schraggs, of the
Carol Publishing Group, muted his praise for the silicon author, he said
he was sure that this kind of pioneering effort would lead to more
significant literary contributions in the future. ''I'm not saying this a
great work of literary distinction," Schraggs confessed, "but it is as
good as a hundred other romance novels being published this year."
The publisher said he was proud to be involved in a project that "was at
the cutting edge of literary artificial intelligence."64
Although novelists may have little to fear in the short run from
silicon authors, musicians have every reason to be alarmed by the new
generation of high-tech synthesizing machines that are fast redefining
the way music is made. In 1993 the Bechstein piano factory filed for
bankruptcy. The handmade pianos, which composer Richard Strauss
once called "The most beautiful and most refined in the world," were
no longer in demand. Piano sales worldwide have dropped by one third
to one half in recent years, while digital keyboards have increased in
sales by 30 percent or more in the same period. 65
Synthesizers, as they have come to be called, are silicon musicians.
A synthesizer reduces musical sound to digitized form. Once digitized,
the sounds can be stored and, when needed, be combined with other
digitized sounds to create an entire symphony orchestra. In a process
called "sampling," the computer might record a single note or a
combination of notes by great musicians like violinist Jascha Heifetz.
The individual notes can then be rearranged into wholly different
performances that were never performed by the artist. Buell
Neidlinger, a string bass player, describes a recording session where he
was asked to play "every note of the chromatic scale." Mter the
session, Neidlinger noticed that a sampling machine had been hidden
in the comer of the room behind a coffee machine. "He had stolen my
sound," Neidlinger later recounted. Henceforth, the studio could use
the notes to compose and produce any piece it desired. 66
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Sampling originated in 1980, when a New York composer, Charles
Dodge, successfully digitized the voice of Enrico Caruso off old
records and used the sounds to create new recordings. Today, synthesizers make more than 50 percent of all the music on television
commercials. The silicon musicians are also used as background for
rock recordings, TV shows, and movies. Much of the music used on
Miami Vice and in movies like The Right Stuff, Risky Business, and
Desperately Seeking Susan was composed and recorded by a musician
named Jon Harness, working out of a house in upstate New York filled
with computerized musical technology. In the music industry, the new
silicon-age musicians are referred to as "synths" while traditional
artists using instruments are called "acoustic musicians."67
Vince Di Bari, former vice president of the Los Angeles local of
the American Federation of Musicians, estimates that recording jobs
for acoustic musicians have dropped off by 35 percent or more because
of synthesizers. 68 Silicon musicians are replacing human musicians in
theaters, clubs, and even opera houses around the country. Recently,
the Washington Opera Company's production of Don Carlo was put on
with just the conductor, two pianos, and a synthesizer player in the pit.
On Broadway, management replaced eight string players in the orchestra with synthesizer players for the production of Grand Hotel. In
Long Beach, a dispute with the musicians union led to the replacement of musicians with two keyboard players for the production of
Hello, DollyJ69 Because keyboard players or "synths" can produce the
sounds of multiple instruments without compromising the quality of
the work, costs are slashed and profit margins are improved.
Many musicians compare their circumstances with those of auto
workers replaced by automation in Detroit. Bill Peterson, a professional trumpet player in Hollywood and president of the Los Angeles
local chapter of the AFM, blames synthesizers for a loss of work and
expresses the anger of many of his colleagues when he says, "These
machines are monsters."70 John Glasel, president of New York's Local
802 of the American Federation of Musicians, like others in the music
business is worried about the future job security of his members. ''As
these machines take over jobs once done by studio musicians, were
talking about the loss of a lot of peoples livelihood," says Glasel. 71
Musicians are no less worried by the artistic implications of substituting "virtual music" for "real" music. ''A day could come," lamented
one musician, "when a whole generation of Americans will never
know what a real piano sounds like."72
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Even more troubling than synthesized music is the new technology of "morphing," which allows movie and television producers to
isolate, digitize, and store every visual expression, movement, and
sound of an actor and then reprogram them in virtually any new
combination, effectively creating new roles and performances for the
artist. Hollywood studios are already beginning to digitize some of the
thousands of films stored in their libraries in anticipation of using
many of the actors-some long dead-in new productions. Nick de
Martino, who heads the American Film Institute's computer lab, says
that with the new computer technologies it is possible to eliminate
soundstages, sets, even actors, and replace them with "synthespians,"
"created from libraries of gestures and expressions housed in a computer bank." For example, it is now technically possible-although
expensive-to extract the thousands of gestures, facial expressions,
movements, and voice inflections of Dr. Spock and Captain Kirk from
the seventy-eight episodes of Star Trek, and using sophisticated computer technology, reprogram the actors to perform in wholly new
episodes. 73
In 1986 Ted Turner bought MGM for $1.7 billion, largely to acquire
its library of 3,600 feature films. Turner realized, early on, the great
potential commercial value of using the thousands of reels of film
footage as digital source material for new movies, television shows,
commercials, and computer and video games. Turner's acquisition led
Forbes editors to quip that "James Cagney may soon be working harder
than ever."
Digitized imagery is even being used to clone extras for movies,
allowing studios to save millions of dollars in the hiring of background
actors for scenes. In the film The Babe, one thousand extras were
turned into a cast of thousands "by digitizing their images frame by
frame, cutting out individuals, and randomly pasting their images in
the stands jigsaw-style similar to cut-and-paste in word processingexcept they end up as live, moving images."74
Studios anxious to cut costs are likely to tum increasingly to film
libraries for casting for new productions. Already, Humphrey Bogart,
Louis Armstrong, Cary Grant, and Gene Kelly have been digitized and
put back to work in new television commercials. 75 Live actors and
entertainers are going to be increasingly competing for parts against
their digitized and stored past images as well as those of actors long
deceased. The age of the synthespian means even less employment for
an industry already suffering from underemployment.
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Although still in its formative stage, the Third Industrial Revolution has led to the casting aside of tens of millions of workers in the
agricultural, manufacturing, and service sectors. The new technologies have paved the way for a revamping of the global economic
system along high-tech lines with a concomitant decline in the global
workforce required to produce goods and services. Still, the current
wave of re-engineering and automation is only the very beginning of a
technological transformation that is destined to greatly accelerate
productivity in the years ahead while making increasing numbers of
workers redundant and irrelevant in the global economy.
Management consultants, scientists, and engineers are quick to
point out that today's information technologies are primitive compared to what will be coming on-line in the next two to three decades.
Physicist Gordon Moore, the chairman of Intel, points out that raw
computing power is now doubling every eighteen months, setting a
blistering pace for technological change. 76 In the future, advanced
parallel computing machines, high-tech robotics, and integrated electronic networks spanning the globe are going to subsume more and
more of the economic process, leaving less and less room for direct
hands-on human participation in making, moving, selling, and servicing.

· 11 ·
High-Tech
Winners and Losers

' \ lIRTUALLY EVERY BUSINESS LEADER and most mainstream econo-

Vmists continue to assert that the dramatic technological advances
of the Third Industrial Revolution will have a trickle-down effect,
reducing the costs of products, stimulating increased consumer demand, creating new markets, and putting more and more people to
work in better-paying, new high-tech jobs and industries. For a growing number of working people, however, who find themselves either
unemployed or underemployed, the concept of trickle-down technology is of very little solace.
At USX Corporation, employees experienced the effects of
trickle-down technology first hand. On March 26, 1991, USX, one of
the nation's leading steel producers, announced that it was laying off
2,000 at its Fairless works plant on the Delaware River in Pennsylvania.
The news of the shutdown was tucked inside the second paragraph
of a company statement outlining "a number of restructuring actions ... intended to enhance USX's future market competitiveness."
One of the laid-off workers was Joe Vandegrift, a forty-six-year-old mill
mechanic who had been with the company for more than twenty-five
years. Vandergrift, who is now a counselor in a dislocated workers'
center, is helping other laid-off workers apply for one of the eighty
demolition jobs made available by the company. USX plans to dismantle furnaces, buildings, and machines in what was once one of the great
open-hearth steel mills in the world. The steel infrastructure will be
shipped to other more efficient USX plants, where it will be melted
down and recast into high-quality steel. One former employee at the
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plant says she would like to be on the demolition team if for no other
reason than to finally convince herself that the way of life she had
known for so long was truly coming to an end. Rochelle Connors, who
worked as a bricklayer, then added, "Maybe it would be good therapy
for me. If I saw it go down, I'd be able to tell myself: yes, it's done. It's
gone. It's over with."l
Most of the laid-off workers from USX's Fairless plant are having a
difficult time finding work. Many lack even the most basic reading and
math skills necessary to retrain for the dwindling number of lowpaying service jobs still available in the region. In their forties, with
children in college and mortgages and car payments due, they are in
desperate search for any kind of employment just to make ends meet.
Men and women who just a few short years ago were taking home
wages in excess of $30,000 consider themselves lucky to find jobs as
janitors and security guards for $5 an hour. For them and their families,
the post-World War II dream of being part of the middle class is over.
In its place is growing frustration and anger over a company and an
industry they feel abandoned them. Alcoholism, drug abuse, and crime
are on the rise in communities like Fairless. So are the incidences of
spouse abuse and divorce. Looking out of his window at the nine
smokestacks rising majestically out of the now-silent blast furnace,
Vandergrift mourned the loss. "My Titanic," he said, "that's my ship
that went down."2
Vandergrift and Connors are just two unemployed workers in an
industry that has eliminated more than 220,000 jobs, or half of its routine workforce, in just fourteen years. 3 Both the manufacturing and
service sectors are trimming down their employment rolls and scaling
up their capital investments to become globally competitive in the new
high-tech world of the twenty-first century. The re-engineering revolution is paying off. In the 1980s American corporations posted a 92
percent increase in the level of profits before taxes. (These figures are
adjusted for inflation.) Many stockholders have seen their dividends
quadruple in less than a decade. 4

SQUEEZING THE LITTLE GUY

Although stockholders have greatly profited from new technologies
and advances in productivity, benefits have not "trickled down" to the
average worker. During the 1980s, real hourly compensation in the
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manufacturing sector alone decreased from $7.78 to $7.69 an hour. 5
By the end of the decade nearly 10 percent of the American workforce was unemployed, underemployed, or working part time because
full-time work was unavailable, or were too discouraged to even look
for ajob. 6
Between 1989 and 1993, more than 1.8 million workers lost their
jobs in the manufacturing sector, many of them victims of automation,
either at the hands of their American employers or by foreign companies whose more highly automated plants and cheaper operating
costs forced domestic producers to downsize their operations and lay
off workers. Of those who have lost their jobs to automation, only a
third were able to find new jobs in the service sector, and then at a
20 percent drop in pay. 7
Government figures on employment are often misleading, masking the true dimensions of the unfolding job crisis. For example,
in August 1993 the federal government announced that nearly
1,230,000 jobs had been created in the United States in the first half of
1993. What they failed to say was that 728,000 of them-nearly 60 percent-were part-time, for the most part in low-wage service industries.
In February 1993 alone, 90 percent of the 365,000 jobs created in the
United States were part time, and most of them went to people who
were in search of full-time employment 8 Increasingly, American
workers are being forced to settle for dead-end jobs just to survive.
Craig Miller, a former sheetmetal worker in Kansas City, represents
the growing frustration of millions of American workers. Miller lost his
job at TWA, where he was making $15.65 an hour. Now he and his wife
hold down four jobs between them and make less than half what he
made in his former job at TWA. When Miller hears the Clinton
administration boast of creating new jobs, he responds with a forced
chuckle, "Sure-we've got four of them. So what?" Miller asks what
good it is to have several low-paying jobs that pay a fraction of the
wages he used to receive when he had one decent job at a livable wage. 9
According to a Senate Labor Committee report in 1991, 75 percent of
American workers are accepting lower wages than they would have
ten years ago. Dean Baker, a research economist at the Economic
Policy Institute, says that the people who once enjoyed high-paying
secure jobs with ample benefits are now "going to work in 7-11S and
McDonald's."lo
Many of the new part-time jobs are found in the so-called pinkcollar ghetto-work concentrated in service and white collar areas
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such as secretaries, cashiers, and waitresses that are occupied largely
by women. But even many of these low-payingjobs are likely to vanish
in the next decade.
The mounting statistics reveal a workforce in retreat in virtually
every sector. Forced to compete with automation on the one hand and
a global labor pool on the other, American workers find themselves
squeezed ever closer to the margins of economic survival. In 1979 the
average weekly wage in the United States was $387. By 1989 it had
dropped to $335. In the twenty-year period from 1973 to 1993, American blue collar employees lost 15 percent of their buying power. 11
The decline in average wages is attributable in part to the waning
influence of unions. Wage freezes and pay cuts were unheard of in the
unionized sector of the economy in the 1960s and 1970s. During the
1981-1982 recession, however, unions began to lose ground for the first
time. More than 44 percent of the unionized workforce that engaged in
collective bargaining in the single year of 1982 accepted wage freezes
or cuts, establishing a precedent for the remainder of the decade. 12 By
1985 one third of all workers covered by new labor agreements were
submitting to wage freezes or a reduction in wages. With union
representation falling in relationship to the total workforce, American
workers were left with no effective voice to represent their interests
with employers. The Economic Policy Institute estimates that in the
manufacturing sector alone, de-unionization has meant a lowering of
wages by 3.6 percent or more. 13
Behind the many lofty pronouncements of the merits of downsizing and lean-production practices lies a far different reality-one little
discussed in the public arena. In the 1980s, manufacturers were able to
shave $13 million an hour in wages by eliminating more than 1.2 million
jobs. The non-durable goods industries saved nearly $4.7 million an
hour in wages by cutting 500,000 jobs. An additional $3.1 million an
hour was saved by lowering real hourly wages from $10'75 to $10.33 an
hour in manufacturing. Overall, American wage earners were earning
$22 million an hour less than a decade earlier.14 Economist Jared
Bernstein, of the Economic Policy Institute, argues that "Cutting labor
costs ... has led to a disinvestment in the labor force," with untold
consequences to the economy and society. With downsizing and reengineering, says Bernstein, you're "essentially meeting employers
rather than employee's needs." He says that hourly wages are "continuing to fall as we come close to the half-way mark of the 1990s" and
that the trend is likely to continue well into the future. 15
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For many workers, lean production has meant a fall into nearabject circumstances. In a 1994 report, the Census Bureau released
figures showing that the percentage of Americans working full time
but earning less than a poverty level income for a family of four-about
$13,000 a year-rose by 50 percent between 1979 and 1992. The study,
which the bureau called "astounding," provided further dramatic
evidence of the downward slide of the American workforce. Economists blamed much of the decline on the loss of manufacturing jobs
and the globalization of the world economy.16 The forced redistribution of wealth away from American workers and to corporate management and stockholders led conservative economist Scott Burns to
remark that "the 80S will be known as the decade of the fat cats, a time
when entrepreneurial pieties were used to beat the average worker
into cowed submission while America's corporate elite moved yet
higher on the hog."17
Some of the blame for the current plight of American workers can
be traced to the emergence of a single global marketplace in the 1970S
and 80S. The postwar recovery of Japan and Western Europe presented American companies with formidable new trading competitors
in the international arena. New developments in information and
telecommunication technology made it increasingly easier to do business everywhere in the world. The emergence of a common global
market and labor pool served as a prod and incentive for American
companies to undermine the uneasy truce they had made with
organized labor since the 1950S.
Recall that immediately after World War II organized labor and
corporate management engaged in a bitter series of strikes over wages,
benefits, and working conditions. In the mid-1950S an informal accommodation of sorts was reached which was to last, more or less intact,
until the mid-1970S. Labor was to share, at least in part, in the gains in
productivity-enjoying better wages and benefits-in return for the
promise of labor peace and cooperation. For nearly twenty-five years
real wages of American workers grew between 2.5 and 3 percent a
year. Benefits also grew. The number of workers covered under corporate pension plans increased from 10 percent in 1950 to more than
55 percent in 1979. 18 Health benefits, sick leave, and paid vacations
also improved.
The hard-won benefits and the "accommodation" between management and labor began to unravel in the late 1970S and early 1980s.
Facing stiff competition abroad and armed with an increasingly

170

THE

P RIC E

0 F

PRO G RES S

sophisticated array of new labor-displacing technologies at home as
well as a cheap labor pool in other countries to draw upon, American
corporations began a concerted drive to weaken organized labors
influence and reduce the cost of the labor component in the economic
process. During the 1980s, the hourly wages of 80 percent of the
American workforce declined by an average of 4.9 per cent. 19 "Back in
the early 1970S," observes labor economist Frank Levy, "the average
guy with a high school diploma was making $24,000 in todays dollars.
Today a similar guy is making about $18,000."20 Worker benefits also
declined. The percentage of the workforce covered by a pension plan
dropped from 50 percentin 1979 to 42.9 percent in 1989.21 Health-care
coverage has also been weakened. A study by a consulting firm, Foster
Higgins, found that 80 percent of American companies require their
employees "to pay an average of $103 a month for family coverage, up
from $69 in 1989."22 Paid days off have declined by 2.3 days for
manufacturing workers in the past decade. 23

THE DECLINING MIDDLE

While the jhst automation wave had its greatest impact on blue collar
workers, the new re-engineering revolution is beginning to affect the
middle echelons of the corporate community, threatening the economic stability and security of the most important political group in
American SOciety-the middle class. The newest victims of reengineering are likely to live in affluent suburbs and have been laid off
from a management job paying upwards of six figures in yearly compensation. Ten years ago, the sight of a white male between the ages of
forty and fifty at home in the yard or walking a dog down a suburban
street at midday would have been considered strange. Today, thousands of laid-off middle managers and executives find themselves at
home, waiting for the phone to ring with a potential job offer. For many,
the call they hoped for never comes.
Recently, The Wall Street Journal profiled the new suburban unemployed. John Parker, who lives in a wealthy suburban community
along Philadelphia's Main Line, lost his job at IBM during corporate
restructuring. For months he remained cloistered in his six-bedroom
home printing out resumes and checking out job leads. Parker says
that, 'l\.t first I didn't even want to step outside during business hours."
The forty-three-year-old executive said he feared "neighbors would
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look at me and wonder why I was playing hooky." His isolation ended
one day when he heard a loud crash and rushed outside where a roadpaving gang was working. He looked up from the curve and was
shocked to see two of his friends looking on. "We gawked at each
other," said Parker, "as if to say, so its two in the afternoon and you
aren't at the office either!"24
A local librarian, Ann Kajdasz, says she started noticing middleaged businessmen coming into the library in the middle of the day
three years ago. They would read business publications or scan the
Dow Jones National Business Employment Weekly. 'i\.t first, they always
come in all spiffy in shirts and ties," says Kajdasz. 'i\.fter a while,
however, they become scruffier and scruffier and sometimes they talk
about their fear of never finding work again."25
An increasing number of the new unemployed give up altogether.
Some retreat behind closed doors, spending more and more of their
time in darkened living rooms, shades drawn, watching television. A
few tum to alcohol. Others begin taking on chores as househusbands,
ferrying children to and from school and to extracurricular activities. A
few volunteer as chaperons or coaches.
A number of communities have established support groups for the
new middle-class unemployed. In Bryn Mawr, Pennsylvania, Executives in Transition brings together unemployed executives every Monday morning at nine to talk about their feelings and share the concerns.
The question of finding a job and living with the uncertainty of being
without employment always dominates the discussion. 26
Parker is part of a new demographic category called "the declining
middle." In the 1980s more than 1.5 million midlevel-management
jobs were eliminated. In the 1990S their ranks are swelling to include
upper-middle-management executives as well. Peter Drucker says
that the managerial class is beginning to "feel like slaves on an auction
block."27 Many are being let go with little chance of finding an equivalent job with comparable benefits. Those that do find work often
accept a dramatic reduction in pay and job assignments. Jerry Scott,
one of the participants in Executives in Transition, recently found a
new job at a 45 percent reduction in pay. Some end up in temp jobs at
places like H&R Block, preparing tax returns for $5 an hour. 28
Allover America, middle-income jobs are disappearing in the
wake of the re-engineering revolution. Tens of thousands of families
living in suburban tracts along the country's highway culture are
putting up For Sale signs on the front lawns, selling possessions, and
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packing their bags. For the first time since the Great Depression, they
are moving down the income ladder, the victims of lean production,
fast-track automation, and global market competition. According to
the Census Bureau, the number of Americans living on middle incomes fell from 71 percent of the population in 1969 to less than 63 percent at the beginning of the 1990s.29
The decline in the middle class would have been far greater had
not more wives entered the workforce in the past decade. At the
beginning of the 1980s, there were more couples with the wife at home
than at work. By the end of the decade 45.7 percent of all married
couples were working to support their families, and only 33.5 percent
were still one-earner married couples. 30 The statistics show the salaries
of individual wage earners declining throughout the 1980s. Were it not
for the extra paychecks, many families would have been dropped from
the ranks of the middle class. By 1989 even the additional family
income was not enough to make up for the wage cuts in individual
salaries. The average American family experienced an income loss of
2 percent between 1989 and 1990.31
The declining fortunes of the American middle class show up most
dramatically among the college educated. Between 1987 and 1991, the
real wage of college educated workers fell 3.1 percent. 32 The college
educated make up the bulk of management-level positions in the
American economy, and it is these jobs that are being wiped out by the
new technology advances and re-engineering practices. More than
35 percent of recent graduates have been forced to take jobs that don't
require a college degree, up from 15 percent just five years ago.
According to figures compiled by the Michigan State University College Employment Research Institute, the job market for college graduates is now the poorest since World War 11. 33 Corporate recruiting is
down on the nation's campuses. What positions are available are hotly
contested. It is not unusual for thousands of college graduates to apply
for a single opening. With Fortune 500 companies scaling down their
workforces and quickly replacing human management with silicon
management, the prospects are dim for many college graduates aspiring to become part of a dwindling American middle class.

THE NEW COSMOPOLITANS

Although the information-technology revolution has seriously undermined the fortunes of middle-class wage earners and foreclosed op-
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I portunities for a younger generation of college educated workers
\I entering the labor force, it has been a boon to the small number of top
!! executives who run the nation's businesses. Much of the productivity
: gains and increased profit margins of the past half century since
: automation and numerically controlled equipment were first intro. duced have gone into the coffers of top management. In 1953 executive
compensation was the equivalent of 22 percent of corporate profit. By
1987 it was 61 percent. In 1979 CEOs in the United States made 29
times the income of the average manufacturing worker. By 1988 the
! average CEO was making 93 times the earnings of the average factory
. worker. To put these figures in perspective, consider the fact that when
John F. Kennedy came into office, the typical CEO of a Fortune 500
company was earning $190,000 a year. In 1992 the average compensation topped $1.2 million. Between 1977 and the beginning of the
current decade, salaries of top executives in American corporations
rose by 220 percent. Had the nation's manufacturing workers shared in
the productivity gains and profits to the same extent as management,
the average factory laborer today would be earning more than $81,000
a year. 34 Even the editors of Business Week were forced to acknowledge
that" executive pay is growing out of all proportion to increases in what
.\ many other people make-from the worker on the plant floor to the
" teacher in the classroom."35
-The growing gap in wages and benefits between top management
and the rest of the American workforce is creating a deeply polarized
America-a country populated by a small cosmopolitan elite of affluent Americans enclosed inside a larger country of increasingly impoverished workers and unemployed persons. The middle class, once
the signature of American prosperity, is fast fading, with ominous
consequences for the future political stability of the nation.
The concentration of wealth in the United States remained fairly
steady between 1963 and 1983. In the 1980s, however, the income gap
began to dramatically widen. By the end of the decade, the richest
0.5 percent of families owned 30.3 percent of household net worth, an
increase of 4.1 percent from 1983. In 1989 the top 1 percent of families
earned 14.1 per cent of the total income in the United States, and
owned 38.3 percent of the total net worth and 50.3 percent of the net
financial assets of the country.36
In dollar terms, the top 5 percent of the nation's wage earners
increased their incomes from $120,253 in 1979 to $148,438 in 1989,
while the poorest 20 percent of the population experienced a decline
in income from $9,990 to $9,431 a year. 37 The rich became super rich
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in the 1980s, largely at the expense of the rest of the American
workforce, who saw their wages cut, their benefits shrink, and their
jobs eliminated.
The number of millionaires jumped to a record high in the 1980s,
as did that of billionaires. In 1988 more than 1.3 million people
reported incomes in excess of one million dollars, up 180,000 from
1972. The number of billionaires increased from twenty-six families in
1986 to fifty-two families just two years later. The net worth of the
nation's 834,000 richest families now totals over $5.62 trillion. In
contrast, the net worth of the bottom 90 percent of American families
is only $4.8 trillion. 38
Less than half of 1 percent of the American population now exerts
unprecedented power over the American economy, affecting the lives
of some 250 million Americans. This small elite owns 37.4 percent
of all corporate stocks and bonds and 56.2 percent of all U.S. private
business assets. 39
Below the super rich is a slightly larger class consisting of 4 percent of the working population of the United States. Their ranks are
made up largely of the new professionals, the highly trained symbolic
analysts or knowledge workers who manage the new high-tech information economy. This small group, numbering fewer than 3.8 million
individuals, earns as much as the entire bottom 51 percent of American
wage earners, totaling more than 49.2 million. 40
In addition to the top 4 percent of American income earners who
make up the elite of the knowledge sector, another 16 percent of the
American workforce also consists mostly of knowledge workers. Altogether, the knowledge class, which represents 20 percent of the
workforce, receives $1,755 billion a year in income, more than the
other four fifths of the population combined. The incomes of this class
continue to increase by 2 to 3 percent a year after inflation, even as the
income of other American wage earners continues to decline. 41
The knowledge workers are a diverse group united by their use of
state-of-the-art information technology to identify, process, and solve
problems. They are the creators, manipulators, and purveyors of the
stream of information that makes up the postindustrial, postservice
global economy. Their ranks include research scientists, design engineers, civil engineers, software analysts, biotechnology researchers,
public relations specialists, lawyers, investment bankers, management
consultants, financial and tax consultants, architects, strategic planners, marketing specialists, film producers and editors, art di!~ctru:s,
publishers, writers, editors, andjournalists. 42
.-=~ ......--......-7"
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The importance of the knowledge class to the production process
continues to grow while the role of the two traditional groups of the
industrial era-laborers and investors-continues to diminish in importance. In 1920, for example, 85 percent of the cost of manufacturing an automobile went to production workers and investors. By 1990
these two groups were receiving less than 60 percent, and the remainder was being allocated "to designers, engineers, stylists, planners, strategists, financial specialists, executive officers, lawyers,
advertisers, marketers, and the like."43
Semiconductors offer an even more telling example. Today, less
than 3 percent of the price of a semiconductor chip goes to the owners
of raw materials and energy, 5 percent to those who own the equipment and facilities, and 6 percent to routine labor. More than 85 percent of the cost goes to specialized design and engineering services
and for patents and copyrights. 44
In the early industrial era, those who controlled finance capital
and the means of production exercised near-total control over the
workings of the economy. For a while, during the mid-decades of this
century, they had to share some of that power with labor, whose
critical role in production assured it some influence in decisions
governing both the ways and means of doing business and the distribution of profits. Now that labor's clout has Significantly diminished, the
knowledge workers become the more important group in the economic equation. They are the catalysts of the Third Industrial Revolution and the ones responsible for keeping the high-tech economy
running. For that reason, top management and investors have had
increasingly to share at least some of their power with the creators of
intellectual property, the men and women whose knowledge and ideas
fuel the high-tech information society. It is no wonder, then, that
intellectual-property rights has become even more important than
finance in some industries. Having a monopoly over knowledge and
ideas ensures competitive success and market position. Financing that
success becomes almost secondary.
In the high-tech automated world of the 1990S, the new elite of
knowledge workers are emerging with critical skills that elevate them
to center stage in the global economy. They are fast becoming the new
aristocracy. As their fortunes wax, the economic circumstances of the
vast numbers of low-level service workers wanes, creating a new and
dangerous division between the haves and have-nots in every industrial nation. The changing social geography of cities like New York,
Berlin, London, and Paris provides visible evidence of the new class
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markers. Social historians Bennett Harrison and Barry Bluestone describe the social dynamic that is unfolding: "The upper tier of the
labor market includes the managers, lawyers, accountants, bankers,
business consultants, and other technically trained people whose daily
duties lie at the heart of the control and co-ordination of the global
corporation and the corporate services that are clearly linked to
them .... At the bottom of the labor market is the other, less fortunate,
pool of urban residents whose collective function is to provide services
to the workers in the upper tier.... They are the ones who wait tables,
cook meals, sell everything from office supplies to clothing, change
beds and bath linen in the dozens of new hotels, provide custodial
service and child care and find lower-level employment in the city's
hospitals, health clinics, schools, and municipal government itself."45
Peter Drucker has warned his business colleagues that the critical
social challenge facing the emergent information society is to prevent
a new "class conflict between the two dominant groups in the
post-capitalist society: knowledge workers and service workers."46
Drucker's concerns are likely to become even more pronounced in the
years ahead, as an increasing number of service jobs now performed
by the working class are replaced by machines, forcing even more
workers into the growing urban underclass.
Although many of the professionals who make up the new elite of
symbolic analysts work in the world's great cities, they have little or no
attachment to place. Where they work is of far less importance than
the global network they work in. In this sense, they represent a new
cosmopolitan force, a high-tech nomadic tribe who have more in
common with each other than with the citizens of whatever country
they happen to be doing business in. Their expertise and services are
sold allover the world. This emergent new group of high-tech international workers, who will account for more than 60 percent of the
income earned in the United States by 2020, are likely to retreat from
civic responsibilities in the future, preferring not to have to share their
earnings and income with the country as a whole. Secretary of Labor
Robert Reich says it is possible that
symbolic analysts will withdraw into ever more isolated enclaves, within which they will pool their resources rather than
share them with other Americans or invest them in ways that
improve other Americans' productivity. An even smaller proportion of their incomes will be taxed and thence redistributed or
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invested on behalf of the rest of the public.... Distinguished
from the rest of the population by their global linkages, good
schools, comfortable lifestyles, excellent health care, and abundance of security guards, symbolic analysts will complete their
secession from the union. The townships and urban enclaves
where they reside, and the symbolic-analytical zones where they
work, will bear no resemblance to the rest of America.47

THE OTHER AMERICA

Two very different Americas are emerging as we make the tum into the
twenty-first century. The new high-technology revolution is likely to
exacerbate the growing tensions between rich and poor and further
divide the nation into two incompatible and increasingly warring
camps. The signs of social disintegration are everywhere. Even conservative political pundits are beginning to sit up and take notice. Author
and political analyst Kevin Phillips worries about the emergence of
"dual economies" and points to states like Pennsylvania and North
Carolina, where high-tech, postservice cities like Philadelphia and
Durham are prospering in the new global economic web, while other
areas of the states are losing steel mills and textile plants, forcing
thousands of workers onto the relief rolls.48
Paul Saffo echoes Phillips' concerns. He notes that in high-tech
enclaves like Telluride, Colorado, "You've got people living in electronic cottages making New York-scale salaries, while right next door
there's someone else who's a hamburger flipper at the local fast food
joint and he's making a rural Colorado salary." Saffo says that when
"you get the ultra wealthy and the ultra poor cheek to cheek ... it's
absolute political dynamite ... and could lead to a social revolution."49
_'11 The 1993 Census Bureau report on poverty in America provided
)I' statistical evidence of the growing gap between rich and poor. According to the study, the number of Americans living in poverty in 1992 is
greater than at any other time since 1962. In 1992, 36.9 million
Americans were living in poverty, an increase of 1.2 million over 1991
and 5.4 million more than in 1989. More than 40 percent of the nation's
poor are children. The poverty rate among Mrican-Americans now
exceeds 33 percent and for Hispanics, 29.3 percent. Nearly ll.6 percent of all white Americans live in poverty. 50
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Despite the fact that more than 40 percent of the nation's poor
worked during 1992, they were not able to make ends meet with lowpaying, often part-time employment. 51 Their paltry incomes had to be
supplemented with government-assisted relief efforts, just to survive.
In 1992 more than 1 in 10 Americans depended on food stamps-the
largest percentage since the federal program was launched in 1962.
Nine million people have joined the food stamp program in just the
past four years, bringing the number of Americans on food stamp
assistance to 27.4 million. Some experts estimate that another 20 million are currently eligible for food stamps but have failed to apply. 52
Many of the new recipients are working people whose depressed
wages and part-time employment are inadequate to feed their families.
Others are the recently unemployed, the victims of global competition, corporate restructuring, and technology displacement.
In addition to government food-assistance programs, more than
50,000 private food banks, pantries, and soup kitchens are distributing
food to the nation's hungry. In Chicago the Greater Chicago Food
Repository distributed more than 22 million pounds of food in 1992,
including 48,000 meals every single day of the year. 53
Many of the nation's hungry are older Americans. Upwards of a
million senior citizens are undernourished, and reports indicate that
more than 30 million older people are forced to regularly skip meals.
Hunger strikes most often among the nation's young. One child in four
growing up in the United States goes hungry, according to studies
prepared by Bread for the World, a Washington-based relief organization. 54 Don Reeves, an economic policy analyst for Bread for the
World, says that the globalization of the economy and rapid technology displacement are "principal factors" in the growing numbers of
American families who are going hungry. 55
Chronic hunger is a major contributing factor to escalating healthcare costs. Low-birth-weight infants and malnourished children often
grow up with serious long-term health problems, adding billions of
dollars to the health-care bill. Many of the nation's poorest citizens
have little or no access to adequate health-care. According to the 1992
census, 28.5 percent of the poor have no health insurance of any kind. 56
The recently unemployed are especially vulnerable to illness and
disease. A study conducted by economists Mary Merva and Richard
Fowles of the University of Utah found that a one percentage point rise
in unemployment leads to a 5.6 percent increase in death from heart
attacks and a 3.1 percent increase in death from strokes. Unemployed
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workers are more likely to experience increased levels of stress and
depression, consume more alcohol and cigarettes, and eat less healthy
diets, all contributing to the increased likelihood of heart attacks and
strokes. Merva and Fowles studied thirty major metropolitan areas
with a total population of nearly 80 million. Based on the 1990-1992
unemployment rate, which averaged 6.5 percent, the economists estimate that more than 35,307 additional deaths by heart attack and 2,771
additional deaths by strokes were attributed to higher unemployment.
Fowles says that given the striking correlation between job loss and the
rising incidence of disease, the government should step in and provide
an adequate social safety net for workers who find themselves unemployed for extended periods of time. 57
Those Americans still holding down a job often suffer from longterm health problems because employers have either provided a
health-care package that is too limited to cover full medical needs or
have failed to provide benefits at all. The Census Bureau reports that
35.4 million Americans were without health-care coverage in 1992, up
by 2 million in one year. 58 Many employers have reduced or eliminated
benefits altogether to save on overhead. Others have reduced their
workforce, substituting machines for human labor to save on healthcare programs. Still others have switched over to part-time or temporary labor and outsourcing of work to avoid paying for health-care
coverage. The result is a nation of workers and unemployed people
increasingly vulnerable and at risk without adequate health-care
coverage to insure them even a minimum amount of care. Today,
millions of families live with the constant fear that a single major
medical crisis might force them into increased debt, bankruptcy, and a
free fall into the permanent underclass.
The growing chasm between the haves and the have-nots is seen in
the disquieting statistics on home ownership and housing. In the 1980s
the average American had to give over 37.2 percent of his or her
income to purchase a first home-up from 29.9 percent the preceding
decade. 59 With the cost of homes rising and real wages dropping, fewer
Americans are able to purchase their own house. In the 1980s the
percentage of people between the ages of twenty-five and twenty-nine
able to afford a house of their own dropped from 43.3 percent to
35.9 percent. For persons in the thirty-to-thirty-four age bracket, the
rate of home ownership dropped from 61.1 percent to 53.2 percent.
And, in the thirty-five-to-thirty-nine group, home ownership declined
from 70.8 percent to 63.8 percent.60
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Of those "fortunate" enough to have a roof over their head,
17.9 percent live in deficient structures. Many others are homeless,
living on the streets and in emergency shelters across the urban
landscape. A survey of twenty-five cities taken in 1991 found that
requests for emergency shelters had increased by 13 percent over a
twelve-month period. Currently more than 600,000 Americans, including as many as 90,000 children, are homeless in any given month. 61
Congressman Henry Gonzales, chairman of the House Committee on
Banking, Finance, and Urban Affairs, charges that "we have made
Americans nomads in their own land." Gonzales warns his colleagues
that we have "families roaming this land, some of them living in cars
and under bridges," and their ranks are growing daily. 62
The nation's poor are concentrated in rural areas and in inner-city
cores, the two regions hardest hit by technology displacement over the
past two decades. More than 42 percent of the countrys poor live in
inner cities, up from 30 percent in 1968. The costs to society of
"providing" for the nation's urban underclass now exceeds $230 billion a year, a staggering figure especially at a time when the nation is
concerned about mounting debt and increased federal deficits. 63
A growing number of industry analysts fix the blame for the
escalating poverty on intense global competition and changes in technology. Light-manufacturing industries employing urban workers cut
employment by upwards of 25 percent or more in recent years. The
editors of Business Week note that, "For urban workers who counted
on steady factory jobs that required little education, the losses have
been devastating." Low-skilled white males in their twenties had their
earnings drop by 14 percent, after adjusting for inflation, between 1973
and 1989. Black males fared worse. Their earnings fell by 24 percent in
the same time period. 64
While millions of urban and rural poor languish in poverty, and an
increasing number of suburban middle-income wages earners feel the
bite of re-engineering and the impact of technological displacement, a
small elite of American knowledge workers, entrepreneurs, and corporate managers reap the benefits of the new high-tech global economy. They enjoy an affluent lifestyle far removed from the social
turmoil around them. The frightening new circumstance the United
States finds itself in led Secretary of Labor Robert Reich to ask, "What
do we owe one another as members of the same society who no longer
inhabit the same economy?"65

· 12 ·
Requiem for the
Working Class

w.

E LIVE IN A WORLD of increasing contrasts. Before us looms the
specter of a gleaming high-tech society with computers and
robots effortlessly channeling nature's bounty into a stream of sophisticated new products and services. Clean, quiet, and hyperefficient, the
new machines of the Information Age place the world at our fingertips,
giving us a measure of control over our surroundings and the forces of
nature barely imaginable just a century ago. On the surface, the
streamlined new information society seems to bear little resemblance
to the Dickensian conditions of the early industrial period. With its
powerful new mind machines, the automated workplace appears an
answer to humanity's age-old dream of a life free of toil and hardship.
In many communities, the poorly lit factories of the Second Industrial
Age have disappeared. The air is no longer cloaked with industrial
fumes; the floors, machines, and workers are no longer caked in grease
and grime. The hissing of live furnaces and the incessant clanking of
giant machines is now a distant echo. In their place can be heard the
soft whir of computers, speeding information along circuits and pathways, transforming raw materials into a cornucopia of goods.
This is the reality most often spoken of in the media, among
academicians and futurists, and within the councils of government.
The other side of the emerging techno-utopia-the one littered with
the casualties of technological progress-is only faintly hinted at in
official reports, in statistical surveys, and in occasional anecdotal tales
of lost lives and abandoned dreams. This other world is filling up with
millions of alienated workers who are experiencing rising levels of
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stress in high-tech work environments and increasing job insecurity as
the Third Industrial Revolution winds its way into every industry and
sector.

HIGH-TECH STRESS

Much has been said and written about quality-control circles, teamwork, and greater participation by employees at the worksite. Little,
however, has been said or written about the de-skilling of work, the
accelerating pace of production, the increased workloads, and the new
forms of coercion and subtle intimidation that are used to force worker
compliance with the requirements of post-Fordist production practices.
The new information technologies are designed to remove whatever vestigial control workers still exercise over the production process by programming detailed instructions directly into the machine,
which then carries them out verbatim. The worker is rendered powerless to exercise independent judgment either on the factory floor or in
the office, and has little or no control over outcomes dictated in
advance by expert programmers. Before the computer, management
laid out detailed instructions in the form of "schedules," which
workers were then expected to follow. Because the execution of the
task lay in the hands of the workers, it was possible to introduce a
subjective element into the process. In implementing the work
schedule, each employee placed his or her unique stamp on the
production process. The shift from scheduling production to programming production has profoundly altered the relationship of workers to
work. Now, an increasing number of workers act solely as observers,
unable to participate or intervene in the production process. What
unfolds in the plant or office has already been pre-programmed by
another person who may never personally participate in the automated future as it unfolds.
When numerically controlled equipment was first introduced in
the late 1950S, management was quick to appreciate the increased
element of control it provided over work on the factory floor. In an
address before the Electronic Industries Association in 1957, Air Force
Lieutenant General C. S. Irvine, Deputy Chief of staff for Materiel,
noted that "heretofore, regardless of how carefully drawn and specified on paper, a finished piece [of machinery] could not be any better
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than the machinist's interpretations." The advantage of numerical
control, argued Irvine, is that "since specifications are converted to
objective digital codes of electronic impulses, the element of judgment is limited to that of the design engineer alone. Only his interpretations are directed from the tool to the workplace."l Others shared
Irvines enthusiasm for numerical control. In the late 1950S, Nils
Olesten, general supervisor of Rohr Aircraft, stated publicly at the
time what was privately on every manager's mind. "Numerical control," said Olesten, "gives maximum control of the machine to management ... since decision making at the machine tool has been
removed from the operator and is now in the form of pulses on the
control media."2 The quick adoption of numerical control was inspired
as much by management's desire to consolidate greater control over
decision making on the shop floor as to boost productivity.
A machinist at a Boeing plant in Seattle at the time numerical
controls were first introduced voiced the frustration and anger of
many semiskilled and skilled workers whose expertise was being
transferred onto a magnetic tape: "I felt so stifled, my brain wasn't
needed any more. You just sit there like a dummy and stare at the damn
thing [a four-axis N/C milling machine]. I'm used to being in control,
doing my own planning. Now, I feel like someone else has made all the
decisions for me."3
Of course, it is true that re-engineering and the new information
technologies allow companies to collapse layers of management and
place more control in the hands of work teams at the point of production. The intent, however, is to increase management's ultimate control
over production. Even the effort to solicit the ideas of workers on how
to improve performance is designed to increase both the pace and
productivity of the plant or office and more fully exploit the full
potential of the employees. Some critics, like German social scientist
Knuth Dohse, contend that Japanese lean production "is simply the
practice of the organizational principles of Fordism under conditions
in which management prerogatives are largely unlimited."4
A wealth of statistics collected over the past half decade bring into
serious question the merits of many of the "new" management techniques being introduced into factories and offices around the world. In
Japanese factories, for example, where working hours are 200 to
500 hours longer each year than in the United States, life on the
assembly line is so fast-paced and stressful that most workers experience significant fatigue. According to a 1986 survey by the All Toyota
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Union, more than 124,000 of the company's 200,000 member workers
suffered from chronic fatigue. 5
It should be pointed out that the principles of scientific management have long been known in Japan. Japanese automakers began
using them in earnest in the late 1940s. By the mid-1950s, Japanese
companies had created a hybrid form of Taylorism uniquely suited to
their own circumstances and production goals. As noted in chapter 7,
in post-Fordist production, work teams made up of staff and line
employees participate in planning decisions in order to improve productivity. Once a consensus has been reached, however, the plan of
action is automated into the production process and carried out
unflaggingly by everyone on the line. Workers are also encouraged to
stop the production line and make on-the-spot quality-control decisions, again with the intent of increasing the pace and predictability of
operations.
Unlike traditional scientific management practiced in the United
States, which denied workers any say in how the work is to be done,
Japanese management decided early on to engage its workers in order
to more fully exploit both their mental and physical labor, using a
combination of motivational techniques and old-fashioned coercion.
On the one hand, workers are encouraged to identify with the company, to think of it as their home and security. As noted earlier, much of
their life outside of work is involved with company-related programs,
including quality circles and social outings and trips. The companies
become "total institutions," say Kenney and Florida, "exerting influence over many aspects of social life." In this regard, "they bear some
resemblance to other forms of total institutions such as religious
orders or the military."6 On the other hand, in return for their loyalty,
workers are guaranteed lifetime employment. Japanese workers often
remain with the same company for their entire career.
Management often relies on its work teams to discipline members.
Peer-review committees continually pressure recalcitrant or slow
workers to perform up to par. Because the work teams are not supplied
with additional help to make up for absentee workers, the remaining
members must work even harder to catch up. As a result, tremendous
peer pressure is exerted on employees to be at work on time. Japanese
management is unyielding on the issue of absenteeism. In many plants
all absences, even documented illnesses, are put on the employee's
record. If a worker at Toyota misses five days of work a year, he or she is
subject to dismissal. 7
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Authors Mike Parker and Jane Slaughter, who studied the ToyotaGM joint venture in California to make Toyota Corollas and Chevrolet
Novas, characterize Japanese lean-production practices as "management by stress." The Toyota-GM plant has succeeded in greatly improving productivity, reducing the work time required to assemble a
Nova from twenty-two hours to fourteen. 8 They have accomplished
this by introducing an overhead visual display, called an Andon board.
Each worker's station is represented by a rectangular box. If a worker
falls behind or needs help, he pulls a cord and his rectangular area
lights up. If the light remains on for one minute or more, the line stops.
In a traditional plant the desired goal would be to keep the light off and
production running smoothly. In management by stress, however, unlit
warning lights signal inefficiency. The idea is to continually speed up
and stress the system to find out where the weaknesses and soft spots
are, so that new designs and procedures can be implemented to
increase the pace and performance.
According to Parker and Slaughter, "stressing the system can be
accomplished by increasing the line speed, cutting the number of
people or machines, or giving workers more tasks. Similarly, a line can
be 'balanced' by decreasing resources or increasing the work load at
positions that always run smoothly. Once problems have been corrected, the system can be further stressed and then balanced again ....
The ideal is for the system to run with all stations oscillating between
lights on and lights of£"9
Parker and Slaughter believe that the team concept of lean production is as far removed from enlightened management practices as is
possible to conceive and that from the workers' perspective is merely a
new, more sophisticated way to exploit them. While the authors
acknowledge the limited participation of workers in planning and
problem solving, they say it serves only to make workers willing
accomplices in their own exploitation. Under management by stress,
when the workers are able to identify weak points on the line and make
recommendations or take remedial action, management simply increases the pace of production and further stresses the system. The
key is to continually locate weak spots in a never-ending process of
continuous improvement or kaizin. The effect on the workers of this
Draconian method of management is devastating: ':As the line goes
faster and the whole system is stressed, it become harder and harder to
keep up. Since tasks have been so painstakingly chartered, refined, and
rechartered, management assumes any glitch is the workers' fault. The
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chimes and lights of the Andon board immediately identify the person
who is not keeping Up."l0
The pace of production in Japanese-managed plants often results
in increased injuries. Mazda reported three times the number of
injuries per hundred than in comparable General Motors, Chrysler,
and Ford auto plants.u
Worker stress under lean-production practices has reached nearepidemic proportions in Japan. The problem has become so acute that
the Japanese government has even coined a term, karoshi, to explain
the pathology of the new production-related illness. A spokesperson
for Japan's National Institute of Public Health defines karoshi as "a
condition in which psychologically unsound work practices are allowed to continue in such a way that disrupts the worker's normal work
and life rhythms, leading to a buildup of fatigue in the body and a
chronic condition of overwork accompanied by a worsening of preexisting high blood pressure and finally resulting in a fatal breakdown."12
Karoshi is becoming a worldwide phenomenon. The introduction
of computerized technology has greatly accelerated the pace and flow
of activity at the workplace, forcing millions of workers to adapt to the
rhythms of a nanosecond culture.

BIORHYTHMS AND BURNOUT

The human species, like every other species, is made up of myriad
biological clocks that have been entrained, through the long period of
evolution, to the rhythms and rotation of the earth: Our bodily functions and processes are timed to the larger forces of nature-the
circadian day, lunar and seasonal cycles. Until the modem industrial
era, bodily rhythms and economic rhythms were largely compatible.
Craft production was conditioned by the speed of the human hand and
body and constrained by the power that could be generated by harnessing animals, wind, and water. The introduction of steam power
and later electrical power vastly increased the pace of transforming,
processing, and producing goods and services, creating an economic
grid whose operating speed was increasingly at odds with the slower
biological rhythms of the human body. Today's computer culture
operates on a nanosecond time gradient-a unit of duration that is so
small that it cannot even be experienced by the human senses. In a
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snap of the fingers more than 500 million nanoseconds have elapsed.
Author Geoff Simons draws an analogy that captures the awesome
speed of computer time: "Imagine ... two computers conversing
with each other over a period. They are then asked by a human being
what they are talking about, and in the time he takes to pose the
question, the two computers have exchanged more words than the
sum total of all the words exchanged by human beings since Homo
sapiens first appeared on earth 2 or 3 million years ago."13
In the industrial era, workers became so enmeshed in the rhythms
of mechanical machinery that they often described their own fatigue
in machine terms-complaining of being "worn-out" or experiencing
a "breakdown." Now, a growing number of workers are becoming so
integrated with the rhythms of the new computer culture that when
they become stressed, they experience"overload" and when they feel
unable to cope they "bum out" and "shut down," euphemisms that
reflect how closely workers have come to identify with the pace set by
computer technology.
Psychologist Craig Brod, who has written extensively on stress
induced by the high-tech computer culture, says that the increased
pace of the workplace has only increased the impatience of workers,
resulting in unprecedented levels of stress. In office situations, clerical
and service workers become accustomed to "interfacing" with computers and "accessing" information at lightning speeds. In contrast,
slower forms of human interaction become increasingly intolerable
and a source of growing stress. Brod cites the example of the office
worker who "becomes impatient with phone callers who take too long
to get to the point."14 Even the computer itself is becoming a source of
stress as a growing number of impatient users demand faster and faster
responses. One study found that a computer response time of more
than 1.5 seconds in duration was likely to trigger impatience and stress
on the part of the user.
Computer monitoring of employee performance is also causing
high levels of stress. Brod recounts the experience of one of his
patients, a supermarket cashier. When Alice's employer installed electronic cash registers, built into the computer-run machines was a
counter that "transmits to a central terminal a running amount of how
many items each cashier has run up that day." Alice no longer takes the
time to talk with customers, as it slows down the number of items she
can scan across the electronic grid and might jeopardize her job. 15
A repair service company in Kansas keeps a running computer
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tally of the number of calls its employees process and the amount of
information collected with each telephone call. One stressed employee explains that "if you get a call from a friendly person who wants
to chat, you have to hurry the caller off because it would count against
you. It makes my job very unpleasant."16
According to a 1987 report published by the Office of Technology
Assessment, entitled The Electronic Supervisor, between 20 and
35 percent of all clerical workers in the United States are now
monitored by sophisticated computer systems. The OTA report warns
of an Orwellian future of "electronic sweatshops" with employees
doing "boring, repetitive, fast paced work that requires constant alertness and attention to detail, where the supervisor isn't even human"
but an "unwinking computer taskmaster."17
The critical factor in productivity has shifted from physical to
mental response and from brawn to brain. Companies are continually
experimenting with new methods to optimize the "interface" between
employees and their computers. For example, in an effort to speed up
the processing of information, some visual display units are now being
programmed so that if the operator does not respond to the data on the
screen within seventeen seconds it disappears. Researchers report
that operators experience increasing stress as the time approaches for
the image to disappear on the screen. "From the eleventh second they
begin to perspire, then the heart rate goes up. Consequently, they
experience enormous fatigue."18
Even small, subtle changes in office routine have increased the
stress level of workers. Brod recalls the experience of Karen, a typist.
Before the shift from typewriters to word processors Karen would "use
the physical cue of removing the paper from her typewriter to remind
her to take a break." Now, sitting in front of the computer display
terminal, Karen processes an unending stream of information. There
is never a natural point to signal an end and a break. According to Brod,
Karen "no longer takes time to chat with the other secretaries in the
office pool," because they are similarly glued to their screens, processing their own incessant flow of information. 'l\t the end of the morning," says Brod, "she is exhausted, and wonders how she'll find the
energy to complete the day's work."19
The new computer-based technologies have so quickened the
volume, flow, and pace of information that millions of workers are experiencing mental "overload" and "burnout." The physical fatigue
generated by the fast pace of the older industrial economy is being
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eclipsed by the mental fatigue generated by the nanosecond pace of
the new information economy. According to a study conducted by the
National Institute of Occupational Safety and Health (NIOSH), clerical workers who use computers suffer inordinately high levels of
stress. 20
The hyperefficient high-tech economy is undermining the mental
and physical well-being of millions of workers around the world. The
International Labor Organization says that "stress has become one of
the most serious health issue of the 20th century."21 In the United
States alone,job stress costs employers in excess of $200 billion a year
in absenteeism, reduced productivity, medical expenses, and compensation claims. In the United Kingdom,job stress costs up to 10 percent
of the annual gross national product. According to an ILO report,
published in 1993, the increased levels of stress are a result of the fast
pace set by new automated machinery both on the factory floor and in
the front offices. Of particular concern, says the ILO, is computer
surveillance of workers. The UN agency cites a University of Wisconsin study that found that" electronically monitored workers were 10 to
15 percent more likely to suffer depression, tension and extreme
anxiety."22
High stress levels often lead to health-related problems, including
ulcers, high blood pressure, heart attacks, and strokes. Increased stress
also results in alcohol and drug abuse. The Metropolitan Life Insurance Company estimated that an average of one million workers
missed work on any given day because of stress-related disorders.
Another study commissioned by the National Life Insurance Company found that 14 percent of the workers sampled had quit or
changed jobs in the previous two years because of workplace stress.
In recent surveys, more than 75 percent of American workers "describe their jobs as stressful and believe that the pressure is steadily increasing."23
More than 14,000 workers die from accidents on the job each year
and another 2.2 million suffer disabling injuries. Although the ostensible cause of the accidents can vary from faulty equipment to the pace
of production, investigators say that stress is most often the trigger that
precipitates the errors. Says one ILO investigator, "of all the personal
factors related to the causation of accidents, only one emerged as a
common denominator, a high level of stress at the time the accident
occurred.... A person under stress is an accident about to happen."24
The increased stress levels from working in high-tech, automated
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work environments is showing up in worker's compensation claims. In
1980 less than 5 percent of all claims were stress related. By 1989,
15 percent were related to stress disorders.25

THE NEW RESERVE ARMY

While the conditions of work in re-engineered, automated facilities
are increasing the stress and compromising the health of workers, the
changing nature of work is also contributing to their economic insecurity. Many workers are no longer able to find full-time employment
and long-term job security.
In February 1993, BankAmerica Corporation-the nation's
second-largest bank-announced that it was turning 1,200 full-time
jobs into part-time employment. The bank estimates that less than
19 percent of its employees will be full-time workers in the near future.
Nearly six out of ten BankAmerica employees will work fewer than
twenty hours a week and receive no benefits. The company, which
experienced record profits over the past two years, says the recent
decision to turn more jobs into part-time work was made to make the
company more flexible and to reduce overhead costS.26
BankAmerica is not alone. Across the country U.S. corporations are
creating a new two-tier system of employment, composed of a "core"
staff of permanent full-time employees augmented by a peripheral
pool of part-time or contingent workers. At Nike's distribution facility
in Memphis, 120 permanent employees, each earning more than $13
an hour in wages and benefits, work side-by-side with 60 to 255
temporary workers. The temps are provided by Norrell Services, one
of the nation's leading temporary services. The temp agency receives
$8.50 an hour for each worker-two dollars goes to Norrell, leaving
each worker $6.50 an hour, half of the hourly compensation of Nike's
permanent employees. The large wage differential exists despite the
fact that the permanent employees "do the same work as the temps."27
Temporary agencies like Norrell provide American companies
with 1.5 million temps every day. Manpower, the nation's largest temp
agency, is now the country's single largest employer, with
560,000 workers. In 1993 more than 34 million Americans were "contingent" workers-working as temps on a part-time basis or as contractors or freelancers. 28
In the last fifteen years, says Mitchell Fromstein of Manpower,
"there has been greater growth in contingent work ... than there has
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been in the permanent work force."29 Between 1982 and 1990,
temporary-help employment grew ten times faster than overall employment. In 1992 temporary jobs accounted for two out of every three
new private-sector jobs. Temporary, contract, and part-time workers
now make up more than 25 percent of the u.s. workforce. 3o Those
figures are expected to rise appreciably in the remainder of the
current decade. Richard Belous, vice president and chief economist at
the National Planning Association, predicts that upwards of 35 percent
of the U.S. workforce will be contingent workers by the year 2000. 31
The movement toward contingent workers is part of a long-term
strategy by management to cut wages and avoid paying for costly
benefits like health care, pensions, paid sick leave, and vacation. All
told, employee benefits account for nearly 45 percent of the total
reimbursement for time worked by permanent full-time employees. 32
Belous likens contingent work to a one-night stand and warns, "that's
not how you build long-term relationships." He worries that contingent work may "diminish employee loyalty" in the future, with
potentially serious consequences to the business community.33
Faced with a highly competitive and volatile economy, many
companies are paring down their core labor pool and hiring temps in
order to be able to add and delete workers quickly in response to
seasonal and even monthly and weekly trends in the market. Nancy
Hutchens, a human resources consultant, draws an analogy between
the new contingent workforce emerging in the 1990S and the just-intime inventory revolution that swept the business community in the
1980s. "The revolution in the 1990S," says Hutchens, "is towardjust-intime employment ... companies will use people only as they need
them." "The ramifications are staggering," says Hutchens, who warns
that the nation has not yet "come to terms" with the impact just-intime employment is likely to have on the economic well-being and
emotional security of the workforce."34
Part-time temporary workers earn on average 20 to 40 percent less
than full-time workers doing comparable work. 35 According to the
Department of Labor, part-time workers averaged $4-42 per hour in
1987 compared to $7.43 an hour for full-time workers. While 88 percent of full-time workers received health coverage through their
employers, less than 25 percent of the temporary workforce was
covered either by temp agencies or the companies they were leased
out to. Similarly, while 48.5 percent of full-time workers were covered
by employee pension plans, only 16.3 percent of part-time workers
received pension benefits. 36
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Companies are also cutting labor costs by contracting with outside
suppliers for goods and services traditionally handled in-house. Outsourcing allows companies to bypass unions. Many of the outsource
suppliers are smaller companies paying low wages and providing few
benefits to their workers. Outsourcing has become a permanent feature in the Japanese economy and has become increasingly popular in
the United States and Europe. In the information sector, the outsourcing market for services topped $12.2 billion in 1992 and is expected to
grow to more than $30 billion by 1997.37 Chrysler procures more than
70 percent of the value of its final products from outside suppliers.
According to a study conducted by Paine Webber, upwards of 18 percent of the workforce in the steel industry is now made up of employees working for subcontractors.38 Typical is the case of a former
pipe fitter employed by U.S. Steel at the Gary Works. He earned $13 an
hour and enjoyed a generous company benefits package. After being
laid off, he was only able to find a job for a small subcontractor at $ 5.00
an hour with no benefits. His new job was making parts for his former
employer. 39
Although the public perception of temp workers is still the Kelly
girl-part-time receptionists, secretaries, and other pink collar clerical workers-the reality is that temps are being used as a substitute for
permanent workers in virtually every industry and sector. In 1993
temporary agencies leased more than 348,000 temporary workers a
day to the nation's manufacturing companies, up from 224,000 in
1992 .40
Professional employment is also becoming temporary. The Executive Recruiter News reports that more than 125,000 professionals work
as temps every day. "Professionals are the fastest growing group of
temporary workers," says David Hofrichter, managing director of the
Chicago office of the Hay Group compensation consultants. Many
companies, according to Dr. Adela Oliver, president of Oliver Human
Resources Consultants, are eliminating entire departments because
they know they can quickly pick up experts in different areas on a
contract basis."41
Dick Ferrington, an employee-training expert, is typical of the
new professional temps. Now forty-eight, Ferrington has been temping
for seven of the last nine years, earning close to $100,000 per year
without benefits. He is currently serving as an interim vice president
for human resources at Scios Nova, a Silicon Valley biotechnology
company. His contract is for six months. When between temp jobs,
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Ferrington hunts for new temp assignments from his house, which is
equipped with a computer, modem, and fax. 42
Not all professionals are as fortunate as Ferrington in securing
temporary work at high wages. Many professional temps are more
likely to face the kind of hardships experienced by Arthur Sultan, a
former financial services executive at Xerox making $200,000 a year.
Sultan was laid off when his division was closed. After searching for
permanent work for more than two years, Sultan settled for temp
assignments, just to pay the mortgage and keep some income coming
in. Unable to find a job in his professional field, Sultan was forced, at
one point, to take on three part-time jobs, working an eighty-hour
week as a driver for a car service, a camera salesman at Caldor's
department store, and a credit manager for Pepperidge Farm. For the
past nine months Sultan has been working for the Federal Deposit
Insurance Corporation as a temporary financial analyst, making $21 an
hour. While he enjoys his current job, he worries constantly about
whether he will have a job to report to tomorrow morning. "It's worse
than being out of work," says Sultan. "You can't even make plans for the
future."43
Even scientists, who, by virtue of their expertise, are widely
thought to be immune to job insecurity in the high-tech knowledge
economy are being reduced to temp work. On Assignment Inc, a
temporary agency specializing in leasing scientists to companies ranging from Johnson & Johnson to Miller Brewing Company, has more
than 1,100 chemists, microbiologists, and lab technicians ready to lease
around the country. Recently Frito Lay requested a college-trained
technician to test the crunchiness of its newest tortilla chip and was
sent one of On Assignment's professional technicians within fortyeight hours-saving the company the cost of hiring a full-time permanent employee for the job. 44
The federal government has begun to follow the lead of the private
sector, replacing more and more full-time civil servants with temps to
save on overhead and operating costs. Nearly 157,000 government
workers, or 7.2 percent of the workforce, are currently temps. The
Department of Defense, the Agriculture Department, and the Interior
Department each employ nearly 50,000 temporary workers. Many
agencies fire their temps just short of a year's service and then rehire
them days later, says Robert Keener, president of the National Federation of Federal Employees, in order to avoid paying health and retirement benefits that automatically kick in after one year's service. The
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shoddy treatment of temp workers by federal government agencies led
the director of the Office of Personnel Management to warn a House
subcommittee that the federal workforce is being made into "a public
service sweat shop."45
Temporary workers and outsourcing make up the bulk of today's
contingent workforce-millions of Americans whose labor can be
used and discarded at a moment's notice and at a fraction of the cost of
maintaining a permanent workforce. Their very existence acts to drive
wages down for the remaining full-time workers. Employers are increasingly using the threat of temp hiring and outsourcing to win wage
and benefit concessions from unions-a trend that is likely to accelerate in the years ahead. It is no wonder that in a study conducted in
1986, Bluestone and Harrison, along with Chris Tilly of the Policy and
Planning Institute at the University of Massachusetts, found that
42 percent of the growth in inequality in wages and income was
directly attributable to management's decision to create a two-tier
labor force of well-paid core workers and poorly paid contingent
workers: 46 "Working on the edge as a temporary employee doesn't give
us much of a life," said one temp at an automotive plant. "They think of
us
.--. as throwaway people."47
:
Depressed wages, a frenetic pace set at the workplace, the rapid
rise in part-time contingent work, increased long-term technological
unemployment, a growing disparity in income between the haves and
the have-nots, and the dramatic shrinking of the middle class are
placing unprecedented stress on the American workforce. The conventional optimism that propelled generations of immigrants to work
hard in the belief that they could better their lot in life and improve the
prospects for their children has been shattered. In its place is a
growing cynicism about corporate power and increased suspicion of
the men and women who wield near total control over the global
marketplace. Most Americans feel trapped by the new leanproduction practices and sophisticated new automation technologies,
, not knowing if or when the re-engineering drive will reach into their
. own office or workstation, plucking them from what they once thought
was a secure job and casting them into the reserve army of contingent
,--workers, or, worse yet, the unemployment line.

I

A SLOW DEATH
The profound psychological impact on the American worker of the
radical changes in the conditions and nature of work is being viewed
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with alarm by industry observers. Americans, perhaps more than any
other people in the world, define themselves in relationship to their
work. From early childhood, youngsters are constantly asked what
they would like to be when they grow up. The notion of being a
"productive" citizen is so imprinted on the nation's character that
when one is suddenly denied access to a job, his or her self-esteem is
likely to plummet. Employment is far more than a measure of income:
for many it is the essential measure of self-worth. To be underemployed or unemployed is to feel unproductive and increasingly
worthless.
The steady growth in long-term technological displacement has
sparked interest among psychologists and sociologists in the mentalhealth problems of the unemployed. A spate of studies conducted over
the past decade have found a clear correlation between rising technological unemployment and increased levels of depression and psychotic morbidity.48
Dr. Thomas T. Cottle, a clinical psychologist and sociologist affiliated with the Massachusetts School of Professional Psychology, has
been meeting with the "hard-core" unemployed for more than fifteen
years. The hard-core unemployed are what the government defines as
"discouraged workers," men and women who have been out of work
for six months or longer and are too demoralized to continue looking
for employment. A growing number of them come from the ranks of
the technologically dispossessed-men and women whose jobs have
been eliminated by new laborsaving technologies and restructured
work environments.
Cottle has observed that the hard-core unemployed experience
symptoms of pathology similar to dying patients. In their minds,
productive work is so strongly correlated with being alive that when
employment is cut out from under them, they manifest all of the classic
signs of dying. Cottle recalls the sentiments of one of the workers he
interviewed, a forty-seven-year-old named George Wilkinson, who
was once a manager of a small tool company. He told Cottle, "There's
only two worlds: either you work every day in a normal nine-to-five job
with a couple weeks vacation, or you're deadl There's no inbetween .... Working is breathing. It's something you don't think
about: you just do it and it keeps you alive. When you stop you die."49
Cottle reports that a year after making these remarks, Wilkinson killed
himself with a shotgun.
In his study of the hard-core unemployed, Cottle has found a
common progression of symptoms. In the first stage of unemploy-
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ment, the men he interviewed vented their anger and frustration at
former co-workers and employers. In some places around the country,
the workplace has become a virtual war zone, with laid-off employees
shooting their fellow employees and employers with increasing frequency. Homicide is now the third major cause of death at the workplace. In 1992, reports the National Institute for Occupational Safety
and Health, there were 111,000 incidents of workplace violence, including 750 fatal shootings. The murdering of employers has nearly
tripled since 1989 and is the fastest-growing category of workplace
violence. 50
According to a study prepared by the National Safe Workplace
Institute in Chicago, violence against employers is frequently triggered by downsizing and layoffs. Robert Earl Mack was fired from his
job at the General Dynamics Convair plant in San Diego after twentyfive years on the payroll. At a reinstatement hearing, he pulled out a
.38 caliber handgun and shot his former supervisor and the union
negotiator. When asked why he had done it, Mack replied, "It's the only
job I ever had ... how can they take everything away from me?"51
Troubled over the escalating wave of violence at the workplace,
some companies are setting up "threat management teams" to identify
potential sources of violence and take appropriate preventive actions
to deter shootings and bombings. "Rapid-response teams" are also
being established to intervene during an attack and thwart the assailant "Trauma teams" have even been set up to notify next-of-kin after a
homicide, prepare witnesses, and counsel workers suffering posttraumatic syndrome. 52
Cottle says that after nearly a year of being unemployed most
former workers begin to turn their rage inward. Suspecting that they
may never work again, they begin to blame themselves for their predicament They experience an overwhelming sense of shame and
worthlessness, punctuated by a loss of vitality. In the place of anger
they become weary and resigned. Many turn away from their families,
says Cottle. "Their masculinity and strength sapped, they appear
shameful, childlike, as if they deserve to be the invisible, reclusive
people they in fact have become."53
PsycholOgical death is often followed by actual death. Unable to
cope with their condition and feeling like a burden to family, friends,
and society, many end up taking their own lives. Cottle remembers one
of the unemployed workers he counseled. His name was Alfred Syre.
One January night his wife called, "hysterical and screaming." Syre,
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who had never had an auto accident, had driven his car head-on into an
embankment, killing himself instantly. Syre and Wilkinson are among
a growing number of hard-core unemployed who have lost all hope
and chosen suicide as their escape route.
The death of the global labor force is being internalized by millions of workers who experience their own individual deaths, daily, at
the hands of profit-driven employers and a disinterested government.
They are the ones who are waiting for pink slips, being forced to work
part-time at reduced pay, or being pushed onto the welfare rolls. With
\" each new indignity, their confidence and self-esteem suffer another
blow. They become expendable, then irrelevant, and finally invisible in
I the new high-tech world of global commerce and trade.
L_
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of the Third Industrial Revolution
are being felt allover the world. In every advanced economy, new
technologies and management practices are displacing workers, creating a reserve army of contingent laborers, widening the gap between
the haves and the have-nots, and creating new and dangerous levels of
stress. In the Organization for Economic Cooperation and Development (OECD) countries, 35 million people are currently unemployed
and an additional 15 million "have either given up looking for work or
unwillingly accepted a part-time job."l In Latin America, urban employment is over 8 percent. India and Pakistan are experiencing unemployment of more than 15 percent. Only a few East Asian nations have
unemployment rates of below 3 percent. 2
In Japan, where the term "unemployment" is barely uttered,
fierce new global competition is forcing companies to tighten their
operations, throwing workers into unemployment lines for the first
time in recent memory. Although Japan claims an unemployment rate
of only 2.5 percent, some analysts point out that if the high number of
discouraged unemployed workers and unrecorded jobless is added to
the totals, the figure might be as high as 7.5 percent. 3 The Wall Street
Journal reported in September 1993 that "fears are spreading [in
Japan] that major corporations will soon be forced to layoff workersperhaps on a large scale."4 Manufacturing job openings have fallen by
26 percent, and some Japanese economists predict two job applicants
for every job in the next few years. Koyo Koide, a senior economist at
the Industrial Bank of Japan, says, "the potential pressure of labor
adjustment [in Japan] is the greatest since World War 11."5
Employment prospects have dimmed in virtually every sector of
HE DESTABILIZING EFFECTS
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the Japanese economy. Megumu Aoyana, a job placement officer at
Toyo University in Tokyo, complains that corporate recruitment of
college graduates is at a postwar low. Middle-management job openings in manufacturing firms are slowing, and some analysts claim that
as many as 860,000 management jobs will likely be eliminated in the
next wave of corporate re-engineering. In the past, says Aoyana, it was
assumed that if manufacturingjobs were cut, the service sector would
absorb the excess workers. Now, service sector job offers have fallen by
34 percent, the largest drop of any sector. Aoyana believes that Japan's
giant corporations "will never again hire a lot of people."6
In a recent article in the Harvard Business Review, Shintaro Hori, a
director of the consulting firm of Bain and Company Japan, warned
that Japanese companies would likely have to eliminate as much as 15
to 20 percent of their entire white collar workforce to match the low
overhead of U.S.-based companies and remain competitive in world
markets. Japanese employers, faced with the realities of a highly
competitive global economy, are likely to feel increasing pressure to
downsize their operations in the years immediately ahead, displacing
millions of workers in the process. 7
While concerns over unemployment are mounting in Japan, the
same fears have reached a near fever pitch in Western Europe, where
one in nine workers is currently without a job. 8 Every Western European nation is experiencing worsening unemployment. France's unemployment is at 11.5 percent. In England it has topped 10.4 percent.
In Ireland unemployment is now over 17.5 percent. Italy's has reached
11.1 percent. In Belgium, unemployment stands at 11 percent. Denmark's unemployment is approaching 11.3 percent. In Spain, once
among the fastest-growing countries in Europe, one out of five
workers has no job.9
German unemployment now hovers at 4 million. More than
300,000 jobs in the auto industry alone are expected to be eliminated
in the coming period. lo Comparing the unemployment figures today
with those in Germany in the early 1930S, Chancellor Helmut Schmidt
recently made the chilling observation that "more people are unemployed in Chemnitz, Leuna or Frankfurt an der Oder than in
1933, when people there elected the Nazis." Schmidt warned the
German people and the global community of dire consequences
ahead. "If we cannot overcome this [problem]," said Schmidt, "we
must be prepared for everything."ll The German situation is sending
shock waves through the European economy. Germanys 80 million citizens make up 23 percent of Europe's consumers, and its
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$1.8 trillion economy accounts for 26 percent of the European
Union's GNP.12
Industry observers claim that the number of unemployed in Europe will climb to 19 million by the beginning of 1995 and will probably
continue to rise during the remainder of the decade. Drake, Beam,
Morin, a consulting company, recently surveyed more than 400 European companies and reported that 52 percent intend to cut their
workforce by 1995. (In a similar survey conducted in the United States,
the consulting company found that 42 percent of the firms interviewed
were planning further cuts in their workforce by 1995.) The firm's
chairman, William J. Morin, warns that "the pressures of global competition and new technology are ... beginning to hit hard in
Europe."13

HIGH-TECH POLITICS IN EUROPE

The issue of technology displacement is fast moving to the fore in
European political debate. By the beginning of the 1990S, only one in
five European workers was employed in manufacturing, down from
one in four in 1960.14 The loss of manufacturing jobs is due in large part
to the introduction of new laborsaving, time-saving technologies and
the restructuring of production practices along lines already well
advanced in the United States and Japan.
The European automotive-components industry is illustrative of
the trend. The industry currently employs more than 940,000 workers
in EC countries. According to a confidential report prepared for the
European Commission, in order for European firms to remain competitive and regain their market position they will need to re-engineer
their operations and reduce their workforce by 400,000 by 1999. That
represents a 40 percent projected drop in employment in just one
industry in less than six years. 15
Manufacturing industries in Europe and the other OECD countries are expected to continue to eliminate increasing numbers of
workers over the next several decades as they move inexorably toward
the era of the workerless factory. Whatever hope economists and
policy leaders had that the service sector would provide jobs for the
unemployed, as it had done in the past, is now dwindling. While the
service sector in OECD countries grew by 2.3 percent per year during
the 1980s, by 1991 the rate of growth had dropped to less than 1.5 percent. In Canada, Sweden, Finland, and the United Kingdom, the
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service sector actually declined in 1991. The ILO places the blame for
the downturn on the structural changes taking place in the service
sector. In its World Labour Report of 1993, the ILO noted that "most
services, from banking to retailing (with the possible exception of
health care) are now restructuring in ways which the manufacturing
industry adopted a decade ago."16
In Europe, the unemployment problem is likely to be further
exacerbated by the drop in public employment. During the 1980s,
public-sector jobs-totaling 5 million-accounted for most of the job
growth in the European UnionP Now, with European nations thinning their budgets in a effort to lower government deficits and debt,
the prospect of governments' hiring displaced manufacturing and
service workers and acting as an employer of last resort is no longer
politically feasible. Even more alarming is the fact that more than
45.8 percent of the unemployed workers in Europe have been without
a job for more than a year-a staggering figure compared to the United
States, where only 6.3 percent have been out of a job for more than
twelve months. IS
What employment opportunities do exist are largely limited
to part-time work. As in the United States, European companies
are increasingly turning to temps to save on labor costs. Just-intime employment is becoming the norm in many European countries. Temps are concentrated in the service sector, where the
re-engineering phenomenon is spreading rapidly, challenging traditional notions of job security. In the Netherlands, 33 percent of the
workers are part-time, and in Norway more than 20 percent. In Spain,
one out of every three workers is now part-time. In the United Kingdom, nearly 40 percent of the jobs are part-time. 19
The evidence suggests that just-in-time employment is going to
playa larger and even more expanded role in the new high-tech global
economy of the twenty-first century.20 Multinational companies, anxious to remain mobile and flexible in the face of global competition,
are increasingly going to shift from permanent to contingent workforces in order to respond quickly to market fluctuations. The result is
going to be increased productivity and greater job insecurity in every
country of the world.
In Europe, in particular, the increasing reliance on a reserve army
of contingent workers reflects the growing concern on the part of
corporate management that the expensive social net erected in the EC
countries in the postwar era is making their companies less competitive in the global arena. The average German manufacturing worker is
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much better paid than is his American counterpart. His hourly compensation costs employers approximately $26.89, with 46 percent
going to benefits. Italian manufacturing workers make more than $21
an hour, and most of their compensation comes in the form of benefits.
An American manufacturing worker costs his employer only $15.89 an
hour and only 28 percent of it goes to benefits.21
Europeans also enjoy longer paid vacations and work fewer hours.
In 1992 the average German worker put in 1,519 hours a year and
received forty days of paid vacation. Government workers averaged
1,646 hours. American employees work an average of 1,857 hours a
year while Japanese workers top the list, logging more than 2,007
hours of work every year. All in all, European labor is 50 percent more
expensive than either U.S. or Japanese labor.22
Public spending in Europe is also higher than in any other industrial region of the world. Much of it goes to finance social programs to
protect and enhance the well-being of workers and their families.
Social security payments in Germany in 1990 were 25 percent of the
gross domestic product, compared to only 15 percent in the United
States and 11 percent in Japan. Financing social benefits for workers
requires heavier taxes on corporations. The corporate tax burden in
Germany now exceeds 60 percent, and in France is approaching
52 percent. In the United States it is only 45 percent. 23 When all of the
costs of maintaining an adequate social net are added up-including
the costs of taxes, social security, unemployment compensation, pensions, and medical insurance-they amount to about 41 percent of the
total gross domestic product in Europe, compared to 30 percent in the
United States and Japan.24
Corporate leaders have introduced a new term, "Euro-sclerosis,"
into the public dialogue in a effort to draw attention to what they
consider to be bloated and unnecessary social welfare programs. In
defense of their claims, they point to the United States, where the
social net was stripped away during the Reagan-Bush years as part of a
well-orchestrated campaign to rid companies of undue labor costS.25
In August 1993, Chancellor Helmut Kohl's government announced a $45.2 billion cut in social-benefit programs as part of an
austerity drive designed to tame the escalating federal deficit. 26 Other
European countries are following suit. In France, the new conservative
government enacted measures to significantly cut social programs,
including a reduction in retirement payments and reimbursement for
medical expenses. The new government also shortened the number of
weeks an unemployed worker can receive jobless benefits. Comment-

The Fate of Nations

203

ing on the changes, a French official remarked, "We can't have people
working for eight months and then receiving 15 months of unemployment benefits, as they do today." In the Netherlands, the conditions
governing disability benefits have been tightened up in the hope of
saving more than $2 billion a year in public spendingP Some European officials, such as European Union (EU) Commissioner Padraig
Flynn, are urging caution in the debate over lowering the social net. He
warns that "you're going to see more low-wage jobs being created ...
and more part-time work." In both cases, says Flynn, "the key is to have
a satisfactory level of social protection ... so that you're not creating
working poor and increased levels of poverty."28
The lowering of the social net, at a time when growing numbers of
workers are being displaced by new technologies and management
restructuring, is increasing tensions throughout Europe. In March
1994, tens of thousands of students took to the streets in cities across
France to protest a government decree lowering the minimum wage
for young people. With one out of four French youth already unemployed, the government is worried that increasing political unrest
could lead to a repeat of the kind of violent protests that shook France
in 1968, paralyzing the government. In Italy, where youth unemployment has reached 30 percent, and in England, where it now tops
17 percent, political observers watched the events taking place in
France with keen interest, worried that their countries might be the
next to be rocked by militant youth protests. 29
Surveying the plight of European workers, researcher Heinz
Werner said it's "like a treadmill for hamsters. Anyone who gets off the
treadmill will find it hard to get back on." Once off, says labor expert
Wilhelm Adamy, "the problem of each unemployed person will
worsen," as they find themselves facing an ever shrinking social net. 30
More than 80 million people in the EC are already living in poverty.
Their numbers are likely going to swell, perhaps to epidemic proportions, as more and more workers are displaced by new technologies
and set adrift in an economic sea with fewer public lifeboats to rescue them. 31

AUTOMATING THE THIRD WORLD

The Third Industrial Revolution is spreading quickly into the third
world. Global companies are beginning to build sophisticated hightech, state-of-the-art plants and facilities in countries throughout the
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southern hemisphere. "In the 1970s," says Harley Shaiken, Professor
of Labor and Technology at the University of California at Berkeley,
"capital intensive, highly automated production seemed to be linked
to industrial economies like the United States, and the jobs that went
off-shore were low-tech, low productivity jobs like sewing blue jeans
and assembling toys." Now, says Shaiken, "with computers, telecommunications and new forms of cheap transport, highly advanced production has been successfully [transplanted] to third world countries. 32
As noted earlier, the wage component of the total production bill
continues to shrink in proportion to other costs. That being the case,
the cost advantage of cheap third-world labor is becoming increasingly
less important in the overall production mix. While cheap labor might
still provide a competitive edge in some industries like textiles and
electronics, the advantage of human labor over machines is fast diminishing with advances in automation. Between 1960 and 1987, "less
than a third of the increase in output in developing countries ... came
from increased labor," according to a recent report by the United
Nations Development Program. "More than two-thirds [came] from
increases in capital investment."33
Many companies in third-world countries have been forced to
invest heavily in automated technologies in order to ensure speed of
delivery and quality control in an ever more competitive global market. Often, the decision to locate a plant in a developing nation is as
much influenced by the desire to be close to a potential new market as
by labor-cost differentials. Whether it be market performance or
market location, say the editors of Fortune, "New technology and the
continuing drive for higher productivity push companies to build in
less developed countries plants and offices that require only a fraction
of the manpower that used to be needed in factories back home."34
Consider the case of Mexico. Global companies based in the
United States and Japan have been setting up plants along a 30o-mile
strip of border towns in northern Mexico since the late 1970s. The
assembly plants, known as maquiladoras, include Ford, AT&T, Whirlpool, Nissan, Sony, and scores of other manufacturing giants. The
newer plants are highly automated facilities requiring a much smaller
workforce of skilled technicians to operate. 35
Companies are quickly automating their plant production process
in northern Mexico more in an effort to improve quality than to save
labor costs. Like other global companies operating there, Zenith has
automated its manufacturing facilities and reduced its workforce from
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3,300 to 2,400. Elio Bacich, the director of Zenith's Mexican operations, says that" sixty per cent of what we once did by hand is now done
by machinery."36
Machines are replacing workers in every developing country.
Martin Anderson, vice president of the Gemini Consulting Firm, in
New Jersey, says that when companies build new factories in developing countries they are generally far more highly automated and efficient than their counterparts back in the United States. "Some of the
most Japanese-looking American plants are going up in Brazil," says
Anderson. 37 The idea that transferring production facilities to poor
countries is going to mean high levels of local employment and greater
prosperity is no longer necessarily true. Shaiken agrees, arguing that
"the kind of needs in the third world for jobs dwarf the number of jobs
that are being created" by the new high-technology automated plants
and businesses. He worries that the Third Industrial Revolution is
going to mean a few high-techjobs for the new class of elite knowledge
workers and growing long-term technolOgical unemployment for millions of others. The clear trend, says Shaiken, is "a continuation of the
extensive polarization of incomes and the marginalization of millions
of people."38
The substitution of machines for human labor is leading to increased labor unrest in the third world. On July 1,1993, workers struck
at the Thai Durable Textile Company, just outside of Bangkok, shutting down production. The strike was called to protest the layoff of 376
of the company's 3,340 workers, who were let go to make room for new
laborsaving technology. With more than 800,000 workers-mostly
women-employed in the Thai textile industry, both labor and management view the strike as a test case that is likely to decide the fate of
tens of thousands of workers caught in the throes of a technology
revolution that is moving the world ever closer to the workerless
factory.39
In neighboring China, where cheap labor has long substituted for
more expensive machine capital, government officials have announced an across-the-board restructuring of factories and upgrading
of equipment to help give the world's most populous nation a competitive advantage in world markets. Chinese industry analysts predict
that as many as 30 million will be let go in the current wave of
corporate restructuring. 40
Nowhere is the contrast between the high-tech future and the lowtech past more apparent than in Bangalore, India, a city of 4.2 million
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that is fast becoming known as that country's Silicon Valley. Global
companies like IBM, Hewlett-Packard, Motorola, and Texas Instruments are flocking to this city located atop a 3,000-foot plateau some
200 miles west of Madras. In colonial times, the city, with its mild
climate, tropical plants, and beautiful vistas, was a favorite vacationing
spot for British civil servants. Today, it sports "gleaming office towers
blazoned with Fortune 500 logos." In a country teeming with poverty
and social unrest, Bangalore "is an island of relative affluence and
social stability." Touting some of the best-trained scientists and engineers anywhere in the world, this Indian city has become a high-tech
mecca for global electronic and computer firms eager to set up shop
close to burgeoning new markets. 41
Bangalore is just one of a number of new high-tech enclaves being
established in key regional markets around the planet. Their very
existence, amidst growing squalor and despair, raises troubling questions about the high-tech future that awaits us in the coming century.
Historian Paul Kennedy asks whether countries like India can "take
the strain of creating world competitive, high-tech enclaves ... in the
midst of hundreds of millions of their impoverished countrymen."
Noting the growing disparity between the new symbolic analyst class
and the declining middle and working poor in countries like the
United States, Kennedy asks whether developing countries like India
might fare even more poorly in the new high-tech world. "Given the
even greater gap in income and lifestyles that would occur in India,"
says Kennedy, "how comfortable would it be to have islands of prosperity in a sea of poverty?"42
Kennedy's concerns become even more compelling in light of the
rising number of workers projected to enter the labor force in developing countries in the years ahead. Between now and the year 2010, the
developing world is expected to add more than 700 million men and
women to its labor force-a working population that is larger than the
entire labor force of the industrial world in 1990. The regional figures
are equally striking. In the next thirty years the labor force of Mexico,
Central America, and the Caribbean is expected to grow by 52 million,
or twice the number of workers as currently exist in Mexico alone. In
Africa, 323 million new workers will enter the labor force over the next
three decades-a working-age population larger than the current
labor force of Europe. 43
Worldwide, more than a billion jobs will have to be created over
the next ten years to provide an income for all the new job entrants
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in both developing and developed nations. 44 With new information
and telecommunication technologies, robotics, and automation fast
eliminating jobs in every industry and sector, the likelihood of finding enough work for the hundreds of millions of new job entrants appears slim.
Again, Mexico offers a good case in point. Even though Mexico is
better off than most developing nations, 50 percent of the labor force
is still unemployed or underemployed. Just to maintain the status quo,
Mexico will need to generate more than 900,000 jobs a year during the
remainder of the current decade to absorb the new workers entering
the labor force. 45
We are rapidly approaching a historic crossroad in human history.
Global corporations are now capable of producing an unprecedented
volume of goods and services with an ever smaller workforce. The new
technologies are bringing us into an era of near workerless production
at the very moment in world history when population is surging to
unprecedented levels. The clash between rising population pressures
and fallingjob opportunities will shape the geopolitics of the emerging
high-tech global economy well into the next century.

· 14 ·
A More
Dangerous World

I

N A GROWING NUMBER of industrialized and newly emerging nations, technology displacement and increasing unemployment are
leading to a dramatic rise in crime and random violence, providing a
clear portent of the troubled times ahead. Recent studies have shown a
disturbing correlation between increases in unemployment and the
rise in violent crime. In the Merva and Fowles study, cited earlier, the
researchers found that in the United States, a one percent rise
in unemployment results in a 6.7 percent increase in homicides, a
3.4 percent increase in violent crimes, and a 2.4 percent increase in
property crime. In the thirty major metropolitan areas covered in their
study, the University of Utah economists estimate that between
mid-1990 and mid-1992 the rise in unemployment from 5.5 percent to
7.5 percent resulted in 1.459 additional homicides, 62,607 additional
violent crimes (including burglary, aggravated assault, and murder),
and 223,500 additional property crimes (including robbery, larceny,
and motor vehicle theft).l
The Merva and Fowles study also showed a striking correlation
between growing wage inequality and increased criminal activity.
Between 1979 and 1988, the thirty metropolitan areas studied in the
survey experienced a 5 percent increase in wage inequality. The
growing gap between the haves and have-nots was accompanied by a
2.05 percent rise in violent crimes, a 1.87 percent increase in property
crime, a 4.21 percent rise in murder, a 1.79 percent increase in robbery,
a 3.1 percent rise in aggravated assault, a 1.95 percent increase in
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larceny and theft, and a 2.21 percent increase in motor vehicle theft. By
the end of 1992, more than 833,593 Americans were incarcerated in
state and federal prisons, up by 59>460 over the previous year. 2
George Dismukes, who is currently serving a sixteen-year sentence for murder, expressed the anger and frustration of many in the
prison population in a bitter indictment delivered in the pages of
Newsweek in the spring of 1994. Dismukes reminded the rest of
America:
We, the imprisoned, are America's shame. The real crime here is
that of your folly. Millions of people in this land languish wasted,
underachieving.... Society has no use for them outside, so it
pays to lock them out of sight, without opportunity or spiritual
rehabilitation .... I say to you, the smug and contented: Watch
out. ... Our numbers are enlarging, our costs are rising sWiftly.
Building bigger and better ... prisons does not begin to [resolve] the reasons behind the problems and madness. It only
makes the gibbering louder and the eventual consequences
more awful for everyone when they finally occur. 3

Technology displacement and the loss of job opportunities has
affected the nation's youth most of all, helping spawn a violent new
criminal subculture. Unemployment rates among New York City's
teenagers rose to 40 percent in the first quarter of 1993. The figures
were double the number just two years earlier and the worst recorded
in the twenty-five years statistics have been kept. In the rest of the
country teenage unemployment was nearly 20 percent in 1993.4 Much
of the increase in youth joblessness is attributable to the introduction
of new technologies that are replacing jobs traditionally held by
teenagers.
Rising unemployment and loss of hope for a better future are
among the reasons that tens of thousands of young teenagers are
turning to a life of crime and violence. Police estimate that more than
270,000 students carry guns to school every day in the United States,
and a recent study by the Harvard School of Public Health found that
59 percent of children in the sixth through twelfth grades said they
"could get a handgun if they wanted one." Many children arm themselves out of fear. More than 3 million crimes occur every year on
school grounds. Our nation's schools are fast turning into armed fortresses, with halls patrolled by security forces and monitored by hightech surveillance equipment. Hidden cameras, X-ray machines, and
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metal detectors are becoming the norm in many schools. With stabbings and random killings rising sharply, some schools have begun to
include "yellow-code alerts" alongside fire drills for classes ranging
from kindergarten through grade twelve. "We have to teach students
to hit the deck when the bullets fly," says one school security expert.
The escalating costs of security are putting enormous strain on school
budgets, already hard hit by budget deficits and shrinking tax revenues. The New York City school system now operates the eleventhlargest security force in the United States, with more than 2,400
officers. 5
The current Attorney General, Janet Reno, has called youth violence "the greatest single crime problem in America today." Between
1987 and 1991, the number of teenagers arrested for murder in the
United States increased by 85 percent. In 1992 nearly a million young
people between the ages of twelve and fourteen were "raped, robbed
or assaulted, often by their peers."6
In Washington, D.G, where several hundred young people have
been shot in the past five years, and where random killings on school
playgrounds and on the streets is a regular occurrence, a growing
number of youngsters are planning for their own funerals-a macabre
new phenomenon that has parents, school officials, and psychiatrists
concerned. Eleven-year-old Jessica has already told parents and
friends what she'd like to wear at her funeral. "I think my prom dress is
going to be the prettiest dress of all," said the youngster in an interview
with a Washington Post reporter. "When I die I want to be dressy for my
family." School counselors and parents say that children as young as
ten have provided detailed instructions on "what they want to wear
and what songs they want played at their funerals." Some kids have
even informed friends and relatives of what kind of funeral floral
arrangements they would like to have. Douglas Marlowe, a psychiatrist at the Hahnemann UniverSity hospital in Philadelphia, says that
"once they [the children] start planning their own funerals, they have
given Up."7
Occasionally, teenage criminal activity escalates from individual
acts of terror to full-scale rioting, as was the case in Los Angeles in
1992. Many of the rioters, who set ablaze hundreds of houses and
businesses, beat innocent bystanders, and scuffled with the police
were members of teenage street gangs. It is estimated that more than
8
130,000 teenagers in greater Los Angeles are members of gangs.
Illiterate, unemployed, and on the streets, these youngsters have
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become a powerful social force, able to terrorize entire neighborhoods
and communities.
Los Angeles has been hard hit by corporate restructuring, automation, plant relocation, and loss of defense contracting jobs. The South
Central district, the epicenter of the riots, lost more than 70,000 jobs
in the 1970S and 80S, forcing the poverty rate to a record high. 9
Unemployment now stands at 10.4 percent in Los Angeles County,
while black unemployment is as high as 50 percent in some neighborhoods. Although the trigger for the L.A. riots was the not-guilty verdict
handed down on four police officers in the infamous videotaped
beating of African-American Rodney King, it was increasing unemployment, poverty, and hopelessness that ignited the collective fury of
inner-city residents. As one political observer noted, "the nation's first
multiracial riot was as much about empty bellies and broken hearts as
it was about police batons and Rodney King."l0
Teenage gangs have begun to proliferate in the nation's suburbs,
and so too has the incidence of violent crimes. Once-safe communities
are now becoming war zones, with reports of rapes, drive-by shootings' drug trafficking, and robberies. In generally affluent Westchester
County, just outside of New York City, police report the emergence of
more than seventy rival middle-class gangs in just the past few years. 11
Suburban youth gangs are popping up with increasing frequency
across the country. The increase in crime has suburbanites worried.
According to a 1993 Time/CNN poll, 30 percent of those surveyed
"think suburban crime is at least as serious as urban crime-double
the number who said that was true five years ago."12
Suburban homeowners are responding to the rise in crime with
stepped-up security measures. In 1992 alone, more than 16 percent of
all U.S. homeowners installed electronic security systems. Middleclass homeowners are even installing motion detectors and surveillance cameras, once considered expensive high-tech security
items reserved for the homes of the very rich. Some are installing
"video doorbells" to warn of intruders. 13
Suburban architecture is also beginning to change, reflecting the
new concern for personal security. "We are talking about the development of private fortresses," says Mark Boldassare, a professor of urban
and regional planning at the University of California at Irvine.
Boldassare and other architects say that steel and concrete are fast
becoming the materials of choice, along with twelve-inch windows,
twelve-foot fences, and swivel security camera systems. "Stealth build-
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ings," homes whose fac;ades are plain and even grim, masking an
opulent interior, are also becoming popular among security-conscious
residents. 14
Many suburban communities are augmenting home security by
hiring private security forces to monitor the neighborhoods. A growing
number of subdivisions are being walled off from the outside, with
only a single access road leading to a guardhouse. Residents have to
show identification cards to gain entrance. In other neighborhoods,
residents have literally purchased their streets from the city and
blocked them off with iron gates and private security guards. In still
other cities, residential neighborhoods are being fenced off by the
building of concrete cul-de-sacs,l5
Edward Blakely, a professor in the city and regional planning
department at the University of California at Berkeley, estimates that
between 3 and 4 million people already live inside walled residential
communities. As many as 500,000 Californians are currently living in
walled-in communities, and fifty new developments are currently
under construction, according to Blakely. Many of the walled-in communities have installed state-of-the-art high-technology deterrence
systems to keep out intruders. In Santa Clarita, California, just north of
Los Angeles, any automobile attempting to speed through the guarded
entryway into the community is stopped by metal cylinders shot from
underground into the bottom of the car. Blakely says that the growth in
walled-in communities reflects both a concern for personal safety and
"a retreat from civic responsibility." For a growing number of
wealthier Americans, living inside walled communities is a way of
"internalizing their economic position and privilege and excluding
others from sharing it."16
Reduced wages, steadily rising unemployment, and the increasing
polarization of rich and poor is turning parts of America into an outlaw
culture. While most Americans view unemployment and crime as the
most pressing issues facing the country, far fewer are willing to acknowledge the inseparable relationship that exists between the two. As
the Third Industrial Revolution spreads through the economy, automating more and more of the manufacturing and service sectors,
forcing millions of blue and white collar workers out of work, crime,
and especially violent crime, is going to increase. Trapped in a downward spiral, and with fewer safety nets to break their fall, a growing
number of unemployed and unemployable Americans will of necessity turn to crime to survive. Locked out of the new high-tech global
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village, they will find ways of stealing their way back in to take by force
what is being denied them by the forces of the marketplace.
Since 1987, according to the FBI's Uniform Crime Report, shoplifting is up by 18 percent, convenience store robberies are up by 27 percent, bank robberies are up by 50 percent, commercial business
robberies are up by 31 percent, and violent crimes are up by 24 percent. 17 It is no wonder that the nation's security industry is among the
fastest-growing sectors of the economy. With economic crime now
approaching a staggering $120 billion a year, the nation's homeowners
and industry find themselves shelling out billions for increased
security. 18
Today, the nation's private security force outspends public law
enforcement by 73 percent and employs two and a half times the
people. The private security industry is expected to grow at an annual
rate of 2.3 percent during the remainder of the decade, or more than
twice the rate of public law enforcement. The security industry currently ranks in the top ten among all service industries, along with
electronic information systems, computer software, computer professional services, and data processing. By the year 2000, expenditures for
private security are expected to exceed $100 billion. 19

A GLOBAL PROBLEM
The increasing violence taking place on the streets of America is being
played out in other industrialized nations throughout the world. In
October 1990 in Vaux-en-Velin, a depressed working class town near
Lyon, hundreds of youth took to the streets, clashing with police and
later riot troops, for more than three days. Although the riot was
triggered by the death of a teenager run over by a police car, local
residents and government officials alike blamed increasing unemployment and poverty for the rampage. Youths stoned cars, burned down
local businesses, and injured scores of people. By the time it was over,
the damages had run to $120 million. 20
In Bristol, England, in July 1992, violence erupted in the wake of
an accident uncannily similar to the one that occurred in Vaux-enVelin. A police car had run over and killed two teenagers who had
stolen a police motorcycle. Hundreds of youth rampaged through the
shopping area, destroying commercial property. Over 500 elite troops
had to be called up to quell the disturbance. 21
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French sociologist Loic Wacquant, who has made an extensive
study of urban rioting in first-world cities, says that in almost every
instance the communities that riot share a common sociological profile. Most are formerly working class communities that have been
caught up in and left behind by the transition from a manufacturing to
an information-based society. According to Wacquant, "For the residents of flagging working class areas, the reorganization of capitalist
economies-visible in the shift from manufacturing to educationintensive services, the impact of electronic and automation technologies in factories and offices, and the erosion of unions ... have
translated into unusually high rates of long-term joblessness and a
regression of material conditions."22 Wacquant adds that the increasing influx of immigrants into poor communities puts additional strain
on job opportunities and public services, heightening tensions among
residents who are forced to compete for a smaller slice of the economic pie.
A growing number of politicians and political parties-especially
in Europe-have been playing off the concerns of working class and
poor communities, exploiting their xenophobic fears of immigrants
taking away precious jobs. In Germany, where 76 percent of the high
school students in a recent survey said they were worried about being
unemployed, young people are taking to the streets in violent political
protests aimed at immigrant groups whom they accuse of taking away
German jobs. Led by neo-Nazi youth gangs, the violence has steadily
spread throughout Germany. In 1992, seventeen people were killed in
2,000 separate violent incidents, as neo-Nazi leaders blamed immigrants and Jews for the rising unemployment problem. In 1992 two
neo-fascist parties on the right, the German People's Union and the
Republikaner Party, whose leader was a former SS officer in Hitler's
Third Reich, won seats for the first time in two state parliaments by
appealing to xenophobic fears and anti-Semitism. 23
In Italy, the neo-fascist National Alliance Party won an unexpected
13.5 percent of the vote in national elections in March 1994, becoming
the third most powerful party in Italy. The partys mediagenic leader,
Gianfranco Fini, was greeted with chants of "Duce! Duce! Duce!" by
hundreds of young people at a postelection victory celebration, conjuring up dark images of the Mussolini era in the 1930S and 1940s.
Political pollsters in Italy say that much of the party's support is coming
from angry unemployed youth. 24
In Russia, Vladimir Zhirinovsky's neo-fascist party, the Liberal
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Democratics, won a surprising 25 percent of the vote in the first
post-Soviet election to select a national parliament. In France, the
followers of Jean-Marie Le Pen have made similar political gains,
whipping up xenophobic fears of immigrants taking jobs away from
native-born Frenchmen. 25
Rarely, in their public statements, do any of the leaders of the
extreme right broach the issue of technology displacement. Yet it is the
forces of downsizing, re-engineering, and automation that are having
the most effect on eliminating jobs in working class communities in
every industrial country. The growing tide of immigration from east to
west in Europe, and from south to north in the Americas, reflects in
part the changing dynamics of the global economy and the emergence
of a new world order that is forcing millions of workers to move across
national borders in search of an ever-dwindling supply of manufacturing and service jobs.
The combination of technological displacement and population
pressure continues to tax the carrying capacity of countless urbancore communities. The increased hardship and stress are leading to
spontaneous upheavals and collective acts of random violence. Residents of inner-city cores in industrial nations now have more in
common with the slum dwellers of the developing countries than they
do with the new cosmopolitan workers who live in suburbs and exurbs
just a few miles away.
Nathan Cardels, the editor of New Perspectives Quarterly, summed
up the prevailing mood in terms remarkably similar to the arguments
used to characterize the plight of urban blacks just thirty years ago,
when they were uprooted first by new agricultural technologies in the
South and then by mechanical and numerical-control technologies in
northern factories. "From the standpoint of the market," says Cardels,
"the ever swelling ranks of the [unemployed] face a fate worse than
colonialism: economic irrelevance." The bottom line, argues Cardels,
is that "we don't need what they have and they can't buy what we sell."
Cardels foresees an increasingly lawless and foreboding future-a
world populated by "patches of order and swaths of pandemonium."26
Some military experts believe that we are entering into a new and
dangerous period of history increasingly characterized by what they
call low-intensity conflict: warfare fought by terrorist gangs, bandits,
guerrillas, and others. Military historian Martin Van Creveld says that
the distinctions between war and crime are going to blur and even
break down as marauding bands of outlaws, some with vague political
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goals, menace the global village with hit-and-run murders, car bombings, kidnappings, and high-profile massacresP In the new environment of low-intensity conflict, standing armies and national police
forces will become increasingly powerless to quell or even contain the
mayhem, and will likely give way to private security forces that will be
paid to secure safe zones for the elite classes of the high-tech global
village.
The transition into a Third Industrial Revolution throws into question
many of our most cherished notions about the meaning and direction
of progress. For the optimists, the corporate CEOs, professional futurists, and avant garde political leaders, the dawn of the Information Age
signals a golden era of unlimited production and rising consumption
curves, of new and faster breakthroughs in science and technology, of
integrated markets and instantaneous gratifications.
For others, the triumph of technology appears more a bitter curse,
a requiem for those who will be made redundant by the new global
economy and the breathtaking advances in automation that are eliminating so many human beings from the economic process. For them
the future is filled with dread, not hope, with growing rage, not
anticipation. They sense that the world is passing them by, and feel
increasingly powerless to intervene on their own behalf, to demand
their rightful inclusion in the new high-tech global order. They are the
outcasts of the global village. Shunned by the powers that be, and
forced to languish at the periphery of earthly existence, they are the
hordes whose collective temper is as unpredictable as the changing
political winds-a mass of humanity whose fortunes and destiny increasingly tend toward social upheaval and rebellion against a system
that has made them all but invisible.
On the eve of the third millennium, civilization finds itself precariously straddling two very different worlds, one utopian and full of
promise, the other dystopian and rife with peril. At issue is the very
concept of work itself. How does humanity begin to prepare for a
future in which most formal work will have passed from human beings
to machines? Our political institutions, social covenants, and economic relationships are based on human beings selling their labor as a
commodity in the open marketplace. Now that the commodity value of
that labor is becoming increasingly unimportant in the production and
distribution of goods and services, new approaches to providing income and purchasing power will need to be implemented. Altema-
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tives to formal work will have to be devised to engage the energies and
talents of future generations. In the period of transition to a new order,
the hundreds of millions of workers affected by the re-engineering of
the global economy will have to be counseled and cared for. Their
plight will require immediate and sustained attention if we are to avoid
social conflict on a global scale.
Two very specific courses of action will need to be vigorously
pursued if the industrialized nations are to successfully make the
transition into a post-market era in the twenty-first century.
First, productivity gains resulting from the introduction of new
labor- and time-saving technologies will have to be shared with millions of working people. Dramatic advances in productivity will need
to be matched by reductions in the number of hours worked and
steady increases in salaries and wages in order to ensure an equitable
distribution of the fruits of technological progress.
Secondly, the shrinking of mass employment in the formal market
economy and the reduction of government spending in the public
sector will require that greater attention be focused on the third
sector: the non-market economy. It is the third sector-the social
economy-that people will likely look to in the coming century to help
address personal and societal needs that can no longer be dealt with by
either the marketplace or legislative decrees. This is the arena where
men and women can explore new roles and responsibilities and find
new meaning in their lives now that the commodity value of their time
is vanishing. The partial transfer of personal loyalties and commitments away from the market and the public sector and to the informal,
social economy foreshadows fundamental changes in institutional
alignments and a new social compact as different from the one governing the market era as it, in tum, is different from the feudal arrangements of the medieval era that preceded it.

· 15 ·
Re-engineering
the Work Week

N

EARLY FIFfY YEARS AGO, at the dawn of the computer revolution,
the philosopher and psychologist Herbert Marcuse made a
prophetic observation-one that has come to haunt our society as we
ponder the transition into the Information Age: '1\utomation threatens
to render possible the reversal of the relation between free time and
working time: the possibility of working time becoming marginal and
free time becoming full time. The result would be a radical transvaluation of values, and a mode of existence incompatible with the
traditional culture. Advanced industrial society is in permanent mobilization against this possibility."l
The Freudian scholar went on to say that "since the length of the
working day itself is one of the principal repressive factors imposed
upon the pleasure principle by the reality principle, the reduction of
the working day ... is the first prerequisite for freedom."2
Technological utopians have long argued that science and technology, properly harnessed, would eventually free human beings from
formal work. Nowhere is that view more widely held than among the
champions and advocates of the information revolution. Yoneji
Masuda, one of the prime architects of Japan's computer revolution,
envisions a future computopia where "free time" replaces "material
accumulation" as the critical value and overriding goal of society.
Masuda agrees with Marcuse that the computer revolution opens the
door to a radical reorientation of society away from regimented work
and toward personal freedom for the first time in history. The Japanese
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visionary argues that while the Industrial Revolution was primarily
concerned with increasing material output, the information revolution's primary contribution will be the production of greater increments of free time, giving human beings the "freedom to determine
voluntarily" the use of their own futures.
Masuda sees the transition from material values to time values as a
turning point in the evolution of our species: "Time value is on a
higher plane in human life than material values as the basic value of
economic activity. This is because time value corresponds to the
satisfaction of human and intellectual wants, whereas material values
correspond to the satisfaction of physiological and material wants."3
In both industrial and developing nations there is a growing awareness that the global economy is heading toward an automated future.
The information and communication technology revolutions virtually
guarantee more production with less human labor. One way or another, more free time is the inevitable consequence of corporate reengineering and technology displacement. William Green, the former
president of the AFL, put the issue succinctly: "Free time will come,"
the labor leader said. "The only choice is unemployment or leisure."4
Economic historians pOint out that in the case of tlle first two
industrial revolutions, the issue of rising unemployment versus greater
leisure was eventually settled in favor of the latter, although not
without a protracted struggle between labor and management over
the productivity and hours question. The dramatic productivity gains
of the first stage of the Industrial Revolution in the nineteenth century
were followed by a reduction of work hours from eighty to sixty hours a
week. Similarly, in the twentieth century, as industrial economies
made the transition from steam technolOgies to oil and electric technologies, the steady increases in productivity led to a further shortening of the workweek from sixty hours to forty. Now, as we cross the
divide into the third stage of the Industrial Revolution and reap the
productivity gains of the computer and the new information and
telecommunication technologies, a growing number of observers are
suggesting the inevitability of reducing work hours once again to thirty
and even twenty hours per week to bring labor requirements in line
with the new productive capacity of capital.
Although in previous periods of history increases in productivity
have resulted in a steady reduction in the average number of hours
worked, the opposite has been the case in the four decades since the
birth of the computer revolution. Harvard economist Juliet Schor
points out that American productivity has more than doubled since
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1948, meaning that we can "now produce our 1948 standard of living
(measured in terms of marketed goods and services) in less than half
the time it took in that year." Yet Americans are working longer hours
today than forty years ago at the outset of the information-technology
revolution. Over the past several decades, work time has increased by
163 hours, or one month a year. More than 25 percent of all full-time
workers put in forty-nine or more hours on the job each week. The
amount of paid vacation time and sick leave also declined over the past
two decades. The average American worker now receives three and
one half fewer paid vacation and sick days than he or she did in the
early 1970s. With working hours now longer than they were in the
1950s, Americans report that their leisure time has declined by more
than one third. If current trends in work continue, by the end of the
century American workers will be spending as much time at their jobs
as they did back in the 1920S.5
The productivity revolution, then, has affected the amount of time
worked in two ways. The introduction of labor- and time-saving technologies has allowed companies to eliminate workers en masse, creating a reserve army of unemployed workers with idle time on their
hands rather than leisure time at their disposal. Those still holding on
to a job are being forced to work longer hours, partially to compensate
for reduced wages and benefits. Many companies prefer to employ a
smaller workforce at longer hours rather than a larger one at shorter
hours to save the costs of providing additional benefits, including
health care and pensions. Even with the payment of time and a half for
overtime, companies still payout less than they would if they had to
pay for benefit packages for a larger workforce.
Barry Jones, former Minister of Technology for the Australian
government, raises a question that is in the minds of many: if, as
virtually every economist agrees, it was beneficial to significantly
reduce the number of hours of work in both the nineteenth and early
twentieth centuries to accommodate the dramatic increases in technological productivity, why isn't it just as beneficial, from a societal
perspective, to cut the number of hours by a like proportion to
accommodate the dramatic rise in productivity coming out of the
information and telecommunication revolution?6 Former senator and
presidential candidate Eugene McCarthy says that unless we shorten
the workweek and more equitably distribute the available work,
"we're going to end up having to let 20 to 30 million more people slip
into the poverty class where they will have to be maintained with food
stamps and subsidies."7
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TOWARD A HIGH-TECH WORKWEEK

Today the demand for the shorter workweek is being actively promoted, once again, by a growing number of labor leaders and economists. With government less able or willing to intervene with tax-andspend public-works projects, many see the shorter workweek as the
only viable solution to technological displacement. Lynn Williams,
past president of the United Steel Workers of America, says that, "We
need to start thinking [now] about shorter hours ... as a way to share in
the improved productivity."8 In 1993 Volkswagen, Europe's largest
automaker, announced its intentions to adopt a four-day workweek to
save 31,000 jobs that might otherwise have been lost to a combination
of stiffening global competition and new work technologies and
methods that had boosted productivity by 23 percent. The workers
voted to support the management plan, making Volkswagen the first
global corporation to move to a thirty-hour work week. While takehome pay will be cut by 20 percent, lower taxes and a spreading of the
traditional Christmas and holiday bonuses over the entire work year is
expected to soften the impact. 9 Peter Schlilein, a spokesman for Volkswagen, said that both the company and the workers accepted the idea
of a shorter workweek as an equitable alternative to mass permanent
layoffs. 10
The call for the shorter workweek is spreading quickly through
Europe, where unemployment has reached record postwar highs. In
Italy, trade unions are marching under the new slogan "Lavorare
Meno, Lavorare Tutti"-Work Less, and Everyone Works. In France,
the idea has galvanized popular support and won the endorsement of a
majority of the Parliament. President Franc;ois Mitterrand has spoken
favorably of the idea of a four-day workweek, and Michel Rocard, the
Socialist Party's presidential candidate in 1995, has pledged to campaign for shorter hours in the upcoming elections. l l
The proposed four-day week in France is the brainchild of Pierre
Larrouturan, a French consultant for the international accounting firm
of Arthur Andersen. The Larrouturan plan calls for a switch from the
current thirty-nine-hour week to a thirty-three-hour week, beginning
in 1996. While the new shorter workweek would mean a 5 percent
reduction in wages, it would increase employment by 10 percent,
creating 2 million new jobs. To compensate for the loss of wages,
companies would be required to introduce profit-sharing plans to
allow workers to participate in and benefit from future gains in produc-
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tivity. Employee costs would be offset by the national governments
assuming the burden of financing unemployment insurance. Companies currently pay an 8.8 percent payroll tax. At the same time, the
French government is not expected to suffer financially by abolishing
the unemployment payroll tax, which amounts to $21.8 billion a year.
According to the plan's proponents, with 2 million fewer people unemployed, the state will save $27.S billion in payments that would have
gone to unemployed workers in the form of various relief benefits,
effectively canceling out the increased costs of abolishing the payroll
tax and assuming the burden of paying for the unemployment insurance. 12
The plan's advocates also believe that the rescheduling of the
workweek will improve productivity and make French companies
more competitive in the global economy. Aside from the traditional
argument that the shorter workweek reduces fatigue and improves
efficiency, the new emphasis on flexible hours, say proponents, has
been shown to increase productivity by optimizing the use of capital
and equipment.
Experiments with shorter workweek schedules by companies like
Hewlett-Packard and Digital Equipment have convinced many skeptics in the business world of the potential benefits to management of
the new approach to work. At Hewlett-Packard's Grenoble plant,
management adopted a four-day workweek, but kept the plant running twenty-four hours a day, seven days a week. The company's
2S0 employees are now working a 26-hour-and-so-minute workweek
on the night shift, a 33.S-hour workweek on the afternoon shift, and a
34-hour-and-40-minute workweek on the morning shift. They are paid
the same wages as they received when they were working a 37.S-hour
week, despite the fact that they are working on the average nearly six
hours less a week. The extra compensation is viewed by management
as a tradeoff for the worker's willingness to operate under a flexiblehours arrangement. Production has tripled at the Grenoble facility in
large measure because the company is able to keep its plant in continual operation seven days a week rather than having it remain idle for
two days, as was the case before the reorganization of the work
schedule. Gilbert Fournier, an official of the French Confederation of
Democratic Labor, says labor is "pleased by experiments like HewlettPackard." "We are convinced," says Fournier, "that shorter working
weeks that also leave machinery functioning as long or longer represent a key to creating employment in Europe."13
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Digital Equipment introduced a different scheme in its plants. The
company offered its workers a four-day workweek with a 7 percent pay
cut. Of the company's 4,000 workers, 530, or more than 13 percent of
the workforce, opted for the shorter workweek. Their decision saved
ninety jobs that would have otherwise been cut through reengineering. '1\ large number of people were interested in working
less and being paid less," said Robin Ashmal, a spokeswoman for
Digital Management. "Young people want to divide their lives differently and have more leisure time."14
The Commission of the European Union and the European Parliament have both gone on record in favor of shortening the workweek to
address the issue of unemployment. A Commission memorandum
warned that it was "important to avoid the hardening of two distinct
groups in society-those with stable employment and those withouta development which would have disruptive social consequences and
would endanger the very foundations of all democratic societies in the
longer run." The Commission statement made plain that the time had
come for governments and industries "to maintain and create jobs
through the reduction of working time in order to achieve greater
[social] equity at a time of very high and rising unemployment."15
Similarly, the European Parliament has lent its support to Community
initiatives that "guarantee, in the short term, a significant reduction in
daily, weekly and/or yearly working hours and in working life, in order
to significantly slow down and subsequently halt the trend towards
growing unemployment."16
The call for a shorter workweek is even making inroads in Japan,
long the bastion of the industrial work ethic. The workweek has been
steadily declining in Japan over the past three decades. The shortening
of the workweek has accompanied dramatic increases in productivity
and economic growth, belying the oft-heard claim that less work and
more leisure undermines corporate competitiveness and profits.
Some Japanese economists and business leaders take a bottomline approach, arguing that more leisure is necessary to stimulate the
service economy and provide Japanese workers the time to purchase
and use more goods and services. Others see the work and leisure issue
as a quality-of-life concern and argue that workers need more time to
be with their families, to take part in parenting, to engage in neighborhood and community activities, and to enjoy life.
In 1992 Prime Minister Kiichi Miyazawa announced that shorter
hours would be a national goal and said the government would commit
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its resources to promoting the "quality of life" in Japan. In August 1992
the government announced the Economic Councils five-year plan to
become "the lifestyle superpower." The plan will emphasize programs
that create a more healthy, leisurely environment for Japanese citizens.
At the top of the list of priorities is shortening the workweek from
forty-four to forty hours. 17
Shortening the workweek has taken on added importance in
Japan, of late, with reports that Japanese companies are employing at
least 2 million more workers than they need. 18 With the re-engineering
and automation revolutions expected to further trim employment and
payrolls in the next decade, many Japanese are beginning to see the
shorter week as an answer to technological displacement and widespread future unemployment.
Despite the successful examples of companies like HewlettPackard, Digital Equipment, and others who have moved to a shorter
workweek in their European plants without compromising productivity or profits, most American CEOs remain steadfastly opposed to the
idea. A survey of 300 business leaders, conducted several years ago,
soliciting their support for a shorter week did not receive a single
positive response. One Fortune 500 CEO wrote back, "My view of the
world, our country and our countrys needs is dramatically opposite of
yours. I cannot image a shorter workweek. I can imagine a longer
one ... if America is to be competitive in the first half of the next
century." 19

WORKERS' CLAIMS ON PRODUCTIVITY

The business community has long operated under the assumption that
gains in productivity brought on by the introduction of new technologies rightfully belong to the stockholders and corporate management in the form of increased dividends and larger salaries and other
benefits. Workers' claims on productivity advances, in the form of
higher wages and reduced hours of work, have generally been regarded as illegitimate and even parasitic. Their contribution to the
production process and the success of the company has always been
viewed as of a lesser nature than those who provide the capital and
take the risk of investing in new machinery. For that reason, any
benefits that accrue to the workers from productivity advances are
viewed not as a right, but rather as a gift bestowed by management.
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More often than not, that gift comes in the form of grudging concessions to union representatives in the collective bargaining process.
Ironically, the conventional argument used by management to
justify their claims on productivity gains has been stood on its head in
recent years by the profound changes that have taken place in the
capital market. Management's claim that gains in productivity ought to
go to the investors who risk their capital to create the new technology
has now become a potentially potent weapon in the hands of the
workers. For, as it turns out, the investors by and large happen to be the
workers. It is the deferred savings of millions of American workers that
are being invested in the new information technologies. Pension funds
are now the largest pool of investment capital in the U.S. economy.
These funds, now worth more than $4 trillion, represent the savings of
millions of working Americans. Pension funds account for 74 percent
of net individual savings, over one third of all corporate equities, and
nearly 40 percent of all corporate bonds. Pension funds hold nearly
one third of the total financial assets of the U.S. economy. In 1993
alone, these funds made new investments of between $1 and $1.5 trillion. Pension assets now exceed the assets of commercial banks in the
United States, making them a formidable investment tool,2o
Unfortunately, workers have little or no say over how their deferred savings are invested. Consequently, for more than forty years,
banks and insurance companies have been investing billions of dollars
of workers' funds in new laborsaving technologies, only to eliminate
the jobs of the very workers whose money is being used. For a long
time, pension-fund managers argued that under the government's
"prudent man" rule, their only obligation was to maximize the return
on the portfolio. In recent years, partially in response to the prodding
of organized labor, the federal government has broadened the concept
of the prudent man principle to include investments that promote the
overall economic well-being of the recipients. From the workers'
perspective, it makes little or no sense for portfolio managers to simply
maximize the return on pension investments if it means the wholesale
elimination of their jobs in the process. Since it is their own hardearned savings that are being used to advance productivity, American
workers have a justifiable right to share in that productivity both as
investors and as employees. Despite the American workers' just claim
to a piece of the productivity pie, the business community has steadfastly held the line against any attempts to shorten the workweek and
increase wages to accommodate the rapid gains in productivity.
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MODEST PROPOSALS

The chances are that corporate resistance to the shorter workweek
will soften in the years ahead as management becomes more aware of
the need to bridge the gap between greater productive capacity and
falling consumer purchasing power. Public pressure to shorten the
workweek, as a means of more equitably distributing the available
work, is also likely to have a significant impact both on the collective
bargaining process and on legislative initiatives in the halls of Congress.
Economists such as Nobel Laureate Wassily Leontief are already
preparing the ground for the transition to the shorter workweek.
Leontief argues that the mechanization of the manufacturing and
service sectors is similar to what took place earlier in the century in
agriculture. In the case of agriculture, the government stepped in and
established an income policy to help the farmers adjust to overproduction against ineffective demand. Today, says Leontief, industrial nations already have a well-established income policy for their labor
forces in the form of social security benefits, unemployment benefits,
medical insurance, and welfare payments. He concludes that what is
needed is a broadening of the idea of income transfer to adjust to the
tightening grip of technological displacement. He suggests that a first
tentative step in that direction might include supplemental benefits to
those who work less than the normal hours-already a widespread
practice in Europe.
While Leontief believes that technological change is inevitable,
he readily admits that the emerging knowledge sector will not be able
to create enough new jobs to absorb the millions of workers displaced
by re-engineering and automation. He says he favors a shortening of
the workweek as a means of sharing the available work, but adds that it
should be voluntary and not mandated, because enforcement is difficult. 21
John Zalusky, head of Wages and Industrial Relations at the AFLCIO, argues for an even more immediate and less complicated answer
to the employment and hours question. Zalusky points out that each
one of the 9.3 million unemployed workers in the United States costs
the economy $29,000 in loss of revenue "because they become tax
users; they are on public assistance rather than being tax payers."22 He
contends that new jobs could be created if measures were implemented to discourage overtime work and bring the workweek back to
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forty hours. The labor spokesman reminds us that the overtime premium was originally designed "to allow work on real emergencies like
power outages but to deter employers from imposing more than
40 hours in 7 days."23 In recent years-as mentioned earlieremployers have used overtime as an alternative to maintaining a larger
workforce in order to save on the costs of providing additional fringe
benefits. In 1993 factory overtime in the United States averaged
4.3 hours, the highest level ever recorded. Hours of work have increased by 3.6 percent since 1981, while the number of workers
employed has steadily declined. 24
Zalusky advocates increasing overtime compensation from timeand-one-half to double or even triple time to dissuade management
from relying on it as an alternative to hiring additional workers. "Just
getting the work week back to 40 hours per week for full-time
workers," says Zalusky, "would mean 7 million additionaljobs."25 The
AFL-CIO spokesman admits, however, that it will be extraordinarily
difficult to pass corrective legislation, and points to the fact that the
Fair Labor Standards Act provisions regarding overtime payment have
not been amended since 1938.26
At the AFL-CIO convention in San Francisco in October 1993, the
question of shorter hours was seriously discussed for the first time in
several decades. Lynn Williams says the question of reduced hours "is
becoming a higher and higher item on the agenda as we watch this
alleged economic recovery unfold without creating enough jobs."
Even more to the point is Thomas R. Donahue, secretary-treasurer of
the AFL-CIo. He told his colleagues that "there is no question that the
long-term salvation of work lies in reducing working hours."27
Dennis Chamot says that while many in organized labor believe
that lowering the number of hours in the workweek is inevitable in the
long run, "it's not going to be an easy sell." The reason is that politicians
have been slow to grasp the extent of the transition taking place in the
global economy. Up to now, says Chamot, elected officials have continued to hope that the current wave of re-engineering and technology
displacement is a temporary phenomenon, not understanding "that
this is part of a major restructuring of our economy in the way work is
done."28
Bills have been introduced in Congress to mandate a shorter
workweek. Congressman John Conyers, chairman of the powerful
Government Operations Committee, introduced legislation more
than a decade ago that would amend the Fair Labor Standards Act,
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reducing the number of hours worked from forty to thirty, phased in
over an eight-year period. The Conyers bill would also increase overtime pay from time-and-a-half to double time to deter management
from using it as an alternative to hiring additional workers. The bill also
contains a provision that would outlaw mandatory overtime clauses in
labor contracts. In a letter to his colleagues soliciting support for the
reduced workweek bill, Conyers wrote, "One of the chief methods of
keeping unemployment in check during the Depression was the adoption of the 40-hour workweek. During the past 30 years, however, the
workweek has remained substantially unchanged despite the frequency of massive unemployment, large-scale technological displacement of human labor, and considerable gains in productivity. We ought
to look at reducing the workweek and spreading employment among a
greater number of workers, once again, as a means of reducingjoblessness without sacrificing productivity."29
A second bill, introduced in October 1993 by Congressman Lucien E. Blackwell, calls for a government-mandated thirty-hour week.
The bill includes a provision that would increase the federal minimum
wage to $7 per hour. The legislation also includes automatic increases
in the minimum wage tied to the consumer price index. Proponents of
the legislation point to the savings in unemployment compensation
and welfare payments that will result from putting millions back to
work at a reduced weekly work schedule. 30
With global competition tightening, many business leaders are
reluctant to reduce the workweek for fear that the increased cost of
wages would drive up the price of their product relative to foreign
competition. Higher labor costs, so the argument goes, would put
domestic producers at a marked disadvantage and result in the loss of
market shares in the global economy. William McGaughey and former
Senator Eugene McCarthy, in their book Nonfinancial Economics,
partially refute the standard argument tying hours worked to global
competitiveness, saying that between 1960 and 1984, United States
manufacturers reduced their workweek by a smaller amount than any
other industrial nation and provided the smallest increase in hourly
compensation. Yet, even though U.S. companies' annual increases in
per-unit labor costs were the smallest of the twelve leading industrial
nations, the U.S. trade balance shifted from surpluses to deficits during
that same period. Curiously, Japan's trade balance went from deficits
to surpluses in the same years, even though it experienced large annual
increases in labor costS.31
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Still, the argument persists that fewer hours at existing pay could
put companies at a competitive disadvantage globally. One way to
address the concern is the proposed solution being advocated in
France. As mentioned earlier, French business and labor leaders and
politicians from several parties have embraced the idea of the government taking over the burden of paying for unemployment compensation, in return for an agreement by companies to shorten the workweek. French policymakers calculate that the hiring of additional
workers will significantly reduce welfare and other relief payments,
canceling out any additional costs the government might have to
assume by absorbing the payroll tax for unemployment compensation.
CDmp.anies.mi~o b~~~t~x c!'.~.ilits1or..shi£ting to ash.o.rteJ;
workweek--and--hiti~[additional workers. The size of the tax credit
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;e~~~~~'~(roit~sor;;e
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by~e taxabler~veQlliL..
gene!,~h},J!lQreworkers. n
J'!mfte.ipayroeck...The Clinton
aarri"inistration has already floated the idea of providing tax credits to
companies that hire welfare recipients, setting a precedent for a
broader initiative that would cover the bulk of the workforce.
Finally, the government might consider mandating a profitsharing plan at each firm-as is being suggested in France-to allow
workers to directly participate in the productivity gains. In addition,
Congress ought to consider providing a tax deduction for employees
facing reduced workweeks and smaller take-home pay. By allowing a
~~L~y.ery hQl,lI of Ulork-d~!he.goY~riimerit could
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Even with these innovations, many economists believe it will be
necessary to negotiate multilateral agreements with other industrial
and developing nations to ensure a fair playing field. Michael Hammer
argues that "you can only [reduce the workweek] if everybody does it."
Like many other industry analysts, Hammer contends that "if you're
going to pay people the same amount for less hours of work, then you're
basically raising the cost of your products, and you can only do that if
everyone is willing to go along with it."32 Some, like McCarthy and
McGaughey, favor the development of a tariff system "to promote the
world wide advancement of labor standards." The tariff rates would be
determined on the basis of an index measuring the level of wages and
hours worked in the countries from which the products are exported.
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"The purpose of such a system," say McCarthy and McGaughey,
"would be to create an incentive for foreign producers to upgrade
wages and reduce hours by allowing them cheaper access to u.s.
markets."33
>(
Regardless of the particular approaches used to shorten the workweek, the nations of the world will have no choice but to downshift the
number of hours worked in coming decades to accommodate the
spectacular productivity gains resulting from new labor- and timesaving technologies. As machines increasingly replace human beings
in every sector and industry, the choice will be between a few being
employed for longer hours while large numbers of people are jobless and on the public dole, or spreading the available work out and
giving more workers the opportunity to share shorter weekly work
schedules.
'>.

TRADING WORK FOR LEISURE

In the United States, interest in the shorter workweek has spread from
labor leaders and policy analysts to the public at large. Harried by the
stress of long work schedules and the burden of single-parent households, a growing number of Americans say they would trade some
income gains for increased leisure in order to attend to family responsibilities and personal needs. According to a 1993 survey conducted by
the Families and Work Institute, employees said they were "less
willing to make sacrifices for work" and "want to devote more time
and energy to their personallives."34 An earlier survey asked which of
two career choices they would opt for: "One enabling you to schedule
your own full-time work hours, and give more attention to your family,
but with slower career advancement; and the other with rigid work
hours and less attention to your family, but faster career advancement." Seventy-eight percent of the respondents said they would
prefer more free time over career advancement. Surprisingly, 55 percent said they would be less "likely to accept a promotion involving
greater responsibility if it meant spending less time with family."35 (h}.
the qu~~tiQ!Lof the traQe-off betw~o1Pe and leisure. ~
ment of.J.a.hw:-study fuiirut.th.at the average American w.orker.-ispreparedID-give lip 47 peW@Rt oL4~~..or herea~~~J~L~~.!!:Im for ..__
more free tim~
The new interest in trading income for leisure reflects a growing
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concern on the part of millions of Americans over family obligations
and personal needs. Balancing work and leisure has become a serious
parenting issue. With a majority of women now in the workforce,
children are becoming increasingly unattended in the home. Upwards
of 7 million kids are home alone during parts of the day. Some surveys
have found that as many as one third of the nation's youngsters are
caring for themselves. Between 1960 and 1986, according to one
nationwide study, the amount of time parents were able to spend with
their children declined by ten hours a week for white households and
twelve hours for black ones. 37 The decline in parental supervision has
created an "abandonment" syndrome. Psychologists, educators, and a
growing number of parents worry about the dramatic increase in
childhood depression, delinquency, violent crime, alcohol and drug
abuse, and teen suicide, brought on in large part by the absence of
parental supervision in the home.
The increased stress of extended work schedules has been particularly burdensome for women workers, who are, more often than
not, forced to manage the household as well as hold down a forty-hour
job. Studies indicate that the average working woman in the United
States works in excess of eighty hours a week on the job and in the
home. 38 It is not surprising, then, that women workers are more
receptive to the possibility of shorter workweeks than men. Unions
representing heavy concentrations of women, including the Communications Workers of America and the Service Employees
International Union, have successfully negotiated reduced-work
schedules for their members. Many progressive labor leaders believe
that the rebirth of the American labor movement hinges on the
prospect of organizing women workers and that "shorter hours hold
the key to such organization."39
Challenging the business community for a more just distribution
of the productivity gains of the Third Industrial Revolution will require a new crosscultural political movement based on the coalescing
of communities of like-minded interests. Labor unionists, civil rights
organizations, women's groups, parenting organizations, environmental groups, social justice organizations, religious and fraternal
organizations, and neighborhood civic and service associationsto name just a few-all share a vested interest in shortening the
workweek.
The call for a reduced workweek has many attractive features and
will likely be implemented in countries around the world by the early
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years of the twenty-first century. H, however, the shift to a shorter week
is not accompanied by an equally aggressive program to find work for
the millions of unemployed whose labor is no longer needed in the
global economy, many of the economic and social ills that currently
threaten political stability will only heighten in intensity-especially if
the growing underclass feels abandoned by the remainder of the
workforce who are able to keep or reclaim jobs under a share the work
strategy.
With millions of Americans facing the prospect of working fewer
and fewer hours in the formal market sector in the coming years, and
with increasing numbers of unskilled Americans unable to secure any
work at all in the automated high-tech global economy, the question of
the utilization of idle time is going to loom large over the political
landscape. The transition from a society based on mass employment in
the private sector to one based on non-market criteria for organizing
social life will require a rethinking of the current world view. Redefining the role of the individual in a society absent of mass formal work is,
perhaps, the seminal issue of the coming age.

· 16 ·
ANew
Social Contract

T

is moving beyond the mass
worker. While entrepreneurial, managerial, professional, and
technical elites will be necessary to run the formal economy of the
future, fewer and fewer workers will be required to assist in the
production of goods and services. The market value of labor is diminishing and will continue to do so. Mter centuries of defining human
worth in strictly "productive" terms, the wholesale replacement of
human labor with machine labor leaves the mass worker without selfdefinition or societal function.
At the same time that the need for human labor is disappearing, the
role of government is undergoing a similar diminution. Today, global
companies have begun to eclipse and subsume the power of nations.
Transnational enterprises have increasingly usurped the traditional
role of the state, and now exercise unparalleled control over global
resources, labor pools, and markets. The largest global corporations
have assets exceeding the GNP of many countries.
The shift from an economy based on material, energy, and labor to
one based on information and communication further reduces the
importance of the nation-state as a critical player in guaranteeing the
fortunes of the marketplace. A primary function of the modem nationstate is its ability to use military force to seize vital resources and
capture and exploit local and even global labor pools. Now that energy,
mineral resources, and labor are becoming less important than inforHE HIGH-TECH GLOBAL ECONOMY
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mation, communications, and intellectual property in the production
mix, the need for massive military intervention is less apparent Information and communications, the raw material of the high-tech global
economy, are impervious to physical boundaries. They invade physical
spaces, cross political lines, and penetrate the deepest layers of
national life. Standing armies cannot stop or even slow down the accelerating flow of information and communications across national
frontiers.
The nation-state, with its fixed physicality and spatial grounding, is
far too slow to initiate and react to the quick pace of global market
forces. By contrast, the global corporations are, by their very nature,
temporal rather than spatial institutions. They are not grounded in any
specific community nor accountable to any given locale. They are a
new quasipolitical institution that exercises tremendous power over
people and places, by reason of control over information and communications. Their agility, flexibility, and above all mobility, allow
them to transfer production and markets quickly and effortlessly from
one place to another, effectively controlling the commercial agenda of
every country.
The changing relationship between government and commerce is
becoming increasingly apparent in the emergence of sweeping new
international trade agreements that effectively transfer more and
more political power away from the nation-state and to the global
corporations. The General Agreement on Trade and Tariffs (GATT),
the Maastricht Accord, and the North American Free Trade Agreement (NAFTA) are a sign of changing patterns of power in the global
community. Under these trade agreements hundreds of laws governing the affairs of sovereign nation-states are potentially made null and
void if they compromise the freedom of the transnational companies
to engage in open trade. Voters and constituent groups in dozens of
countries have mounted vigorous public protests aimed at blocking
these trade agreements for fear that hard-won legislative victories
governing labor standards, environmental safeguards, health regulations, and the like will be cast aside, clearing the way for the near-total
control by the transnationals over the economic affairs of the planet.
While the geopolitical role of the nation-state is lessening in
importance, so too is its role as employer of last resort. As mentioned
earlier, governments hampered by mounting long-term debt and growing budget deficits are less willing to embark on ambitious public
spending and public-works programs to create jobs and stimulate
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purchasing power. In virtually every industrial nation of the world,
central governments are shrinking from their traditional tasks of guaranteeing markets, lessening both their economic influence over transnationals and their power to effect the well-being of their own citizenry.
The diminishing role of both the mass worker and central governments in the affairs of the marketplace is going to force a fundamental
rethinking of the social contract. Recall that for most of the industrial
era, market relationships took precedence over traditional relationships, and human worth was measured almost exclusively in commercial terms. Now that "selling one's time" is diminishing in value, the
entire labyrinth of commercial relationships that has been built upon
that arrangement is likewise threatened. Similarly, now that the role of
the central government as a guarantor of markets is diminishing in
importance, governing institutions find themselves adrift and will
need to redefine their mission if they are to remain relevant to the lives
of their citizens. Weaning the body politic away from a strictly marketcentered orientation becomes the pressing task of every nation on
earth.
Most people would find it difficult to imagine a society in which
the market sector and the government play less of a role in day-to-day
affairs. These two institutional forces have come to so dominate every
aspect of our lives that we forget how limited their role was in the life of
our society just one hundred years ago. Corporations and nationstates are, after all, creatures of the industrial era. Over the course of
the current century, these two sectors have taken over more and more
of the functions and activities previously carried on by neighbors
working hand-in-hand in thousands of local communities. Now, however, that the commercial and public sectors are no longer capable of
securing some of the fundamental needs of the people, the public
has little choice but to begin looking out for itself, once again, by
reestablishing viable communities as a buffer against both the impers.onal forces of the global market and increasingly weak and incompetent central governing authorities.
In the coming decades, the shrinking role of the market and public
sectors is going to affect the lives of working people in two significant
ways. Those who remain employed will likely see a shortening of their
workweek, leaving them with more leisure. Many on reduced work
schedules are likely to be pressured by the marketplace to spend their
17isure indulging in mass entertainment and stepped-up consumption.
/'
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The increasing number of unemployed and underemployed people,
by contrast, will find themselves sinking inexorably into the permanent underclass. Desperate, many will turn to the informal economy to
survive. Some will barter occasional work for food and lodging. Others
will engage in theft and petty crime. Drug dealing and prostitution will
continue to increase as millions of able bodied human beings, stranded
by a society that no longer needs or wants their labor, try to better their
lot in life. Their cries for help will be largely ignored as governments
tighten their purse strings and shift spending priorities from welfare
andjob creation to beefed-up police security and the building of more
prisons.
While this is the course many industrial countries are currently on,
it is by no means inevitable. Another choice is available-one that
could help provide a cushion against the increasingly harsh blows
imposed by the technological juggernaught of the Third Industrial
Revolution. With the employed having more free time at their disposal
and the unemployed having idle time on their hands, the opportunity
exists to harness the unused labor of millions of people toward constructive tasks outside the private and public sectors. The talents and
energy of both the employed and unemployed-those with leisure
hours and those with idle time-could be effectively directed toward rebuilding thousands of local communities and creating a third
force that flourishes independent of the marketplace and the public
sector.

LIFE BEYOND THE MARKETPLACE

The foundation for a strong, community-based third force in American
politics already exists. Although much attention in the modern era has
been narrowly focused on the private and public sectors, there is a
third sector in American life that has been of historical significance in
the making of the nation, and that now offers the distinct possibility of
helping to reshape the social contract in the twenty-first century. The
third sector, also known as the independent or volunteer sector, is the
realm in which fiduciary arrangements give way to community bonds,
and where the giving of one's time to others takes the place of artificially imposed market relationships based on selling oneself and
one's services to others. This sector, once critical to the building of the
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country, in recent years has slipped to the margins of public life, edged
out by the increasing domination of the market and government
spheres. Now that the other two realms are diminishing in importance-at least in respect to the hours of available labor time given to
either-the possibility of resurrecting and transforming the third
sector and making it a vehicle for the creation of a vibrant post-market
era should be seriously explored.
The third sector already cuts a wide swath through society. Community activities run the gamut from social services to health care,
education and research, the arts, religion, and advocacy. Communityservice organizations assist the elderly and handicapped, the mentally
ill, disadvantaged youth, the homeless and indigent. Volunteers renovate dilapidated apartments and build new low-income housing. Tens
of thousands of Americans volunteer their services in publicsupported hospitals and clinics, taking care of patients, including the
victims of AIDS. Thousands more serve as foster parents, or as big
brothers and sisters for orphaned children. Some provide counseling
for runaways and troubled youth. Others are tutors recruited into the
campaign to eliminate illiteracy. Americans assist in day-care centers
and after-school programs. They prepare and deliver meals to the poor.
A growing number of Americans volunteer in crisis centers, helping
rape victims and victims of spouse and child abuse. Thousands volunteer their time staffing public shelters and distributing clothes to the
needy. Many Americans are involved in self-help programs like Alcoholics Anonymous, and in drug rehabilitation programs. Professionals-lawyers, accountants, doctors, executives-donate their
services to voluntary organizations. Millions of Americans volunteer
their time to various environmental efforts, including recycling activities, conservation programs, antipollution campaigns, and animal
protection work. Others work for advocacy organizations attempting to redress grievances and change public perceptions and
laws. Hundreds of thousands of Americans give their time to the
arts-participating in local theater groups, choirs, and orchestras. Volunteers often assist municipal governments, serving as volunteer firefighters or donating time to crime prevention work and disaster
relief
While the business sector makes up 80 percent of the economic
activity in the United States, and the government sector accounts for
an additional 14 percent of the gross national product, the independent sector currently contributes more than 6 percent to the economy
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and is responsible for 9 percent of the total national employment.
More people are employed in third-sector organizations than work in
either the construction, electronics, transportation, or textile and
apparel industries. l
The assets of the third sector now equal nearly half those of the
federal government. A study conducted by Yale economist Gabriel
Rudney in the early 1980s estimated that the expenditure of America's
voluntary organizations exceeded the gross national product of all but
seven nations. 2 Although the third sector is half the size of government
in total employment and half its size in total earnings, in recent years it
has been growing twice as fast as both the government and private
sectors.3
Despite the fact that the third sector is gaining on the other two
sectors in the American economy and boasts economic clout that
exceeds the GNP of most nations, it is often ignored by political
scientists, who prefer to view America as being made up of just two
realms-the private and the public. Yet it is the independent sector
that has traditionally played a critical mediating role between the
formal economy and the government, taking on tasks and performing
services that the other two sectors are unwilling or incapable of handling, and often acting as an advocate on behalf of groups and constituencies whose interests are being ignored by the marketplace or compromised in the councils of government.
According to an extensive 1992 Gallup survey, in 1991 more than
94.2 million adult Americans, or 51 percent of the population, gave
their time to various causes and organizations. The average volunteer
gave 4.2 hours of his or her time per week. Collectively, the American
people gave more than 20.5 billion hours in volunteering. More than
15.7 billion of those hours were in the form of formal volunteeringthat is, regular work for a voluntary organization or association. These
hours represent the equivalent economic contribution of 9 million
full-time employees, and if measured in dollar terms, would be worth
$176 billion. 4
There are more than 1,400,000 nonprofit organizations in the
United States: organizations whose primary goal is to provide a service
or advance a cause. The Internal Revenue Service defines a nonprofit
organization as one in which "no part of the net earnings ... inures to
the benefit of any private shareholder or individual."5 Most nonprofit
organizations are exempt from paying federal taxes, and donations to
them are tax deductible.
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The growth in the number of tax-exempt organizations in the
United States over the past twenty-five years has been extraordinary.
In the late 1950S, the IRS processed between 5,000 to 7,000 applications a year for tax-exempt status. By 1985 it was more than 45,000. 6
The total combined assets of the nonprofit sector are now more than
$500 billion. This sector is financed in part by private donations and
gifts, with the rest coming from fees and government grants. In 1991 the
average American household contributed $649, or 1.7 percent of its
income, to voluntary organizations. More than 69 million American
households reported contributions to the voluntary sector in 1991.
Nine percent of all households gave more than 5 percent of their
combined income to charity.7
Community service is a revolutionary alternative to traditional
forms of labor. Unlike slavery, serfdom, and wage labor, it is neither
coerced nor reduced to a fiduciary relationship. Community service is
a helping action, a reaching out to others. It is an act entered into
willingly and often without expectation of material gain. In this sense,
it is more akin to the ancient economics of gift giving. Community
service stems from a deep understanding of the interconnectedness of
all things and is motivated by a personal sense of indebtedness. It is,
first and foremost, a social exchange, although often with economic
consequences to both the beneficiary and the benefactor. In this
regard, community activity is substantially different from market activity, in which the exchange is always material and financial and where
the social consequences are less important than the economic gains
and losses.
French social scientists introduced the term social economy in the
1980s in an attempt to clarify the distinction between the third sector
and the market-exchange economy. The French economist Thierry
Jeantet says that the social economy is not "measured the way one
measures capitalism, in terms of salaries, revenues etc., but its outputs
integrate social results with indirect economic gains, for example the
number of handicapped persons well cared for at home and not in
hospitals; the degree of solidarity between persons of different age
groups in a neighborhood." Jeantet makes the point that "the social
economy is best understood in terms of results that add considerably
to what traditional economics does not know how to or want to
measure."8
The third sector is the most socially responsible of the three
sectors. It is the caring realm that ministers to the needs and aspira-
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tions of millions of individuals who, for one reason or another, have
been left out, excluded from consideration, or not been adequately
taken care of by either the commercial or public spheres.

AN ALTERNATE VISION

Alexis de Tocqueville, the French statesman and philosopher, was the
first to take notice of America's voluntary spirit. After visiting the
United States in 1831, he wrote of his impressions of the young country.
Tocqueville was awed by the American propensity to enter into voluntary associations-a phenomenon little in evidence in Europe at the
time: '~mericans of all ages, all stations in life, and all types of
disposition are forever forming associations. There are not only commercial and industrial associations in which all take part, but others of
a thousand different types-religious, moral, serious, futile, very general and very limited, immensely large and very minute. Americans
combine to give fetes, found seminaries, build churches, distribute
books and send missionaries to the antipodes. Hospitals, prisons, and
schools take shape that way. Finally, if they want to proclaim a truth or
propagate some feeling by the encouragement of a great example, they
form an association."9
Tocqueville was convinced that the Americans had discovered a
revolutionary new form of cultural expression that would prove essential to the flourishing of the democratic spirit:
Nothing, in my view, more deserves attention than the intellectual and moral associations in America. American political and
industrial associations easily catch our eyes, but the others tend
not to be noticed. And even if we do notice them, we tend to
misunderstand them, hardly ever having seen anything similar
before. However, we should recognize that the latter are as
necessary as the former to the American people; perhaps more
so. In democratic countries, knowledge of how to combine is the
mother of all other forms of knowledge; on its progress depends
that of all the others. 10

For more than 200 years, third-sector activity has shaped the
American experience, reaching into virtually every comer of American life, helping transform a frontier culture into a highly advanced
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modern society. While historians are quick to credit the market and
government sectors with America's greatness, the third sector has
played an equally aggressive role in defining the American way of life.
The nation's first schools and colleges, its hospitals, social service
organizations, fraternal orders, women's clubs, youth organizations,
civil rights groups, social justice organizations, conservation and environmental protection groups, animal welfare organizations, theaters,
orchestras, art galleries, libraries, museums, civic associations, community development organizations, neighborhood advisory councils,
volunteer fire departments, and civilian security patrols are all creatures of the third sector.
Today, voluntary organizations are serving millions of Americans
in every neighborhood and community of the country. Their reach and
scope often eclipse both the private and public sectors, touching and
affecting the lives of every American, often more profoundly than the
forces of the marketplace or the agencies and bureaucracies of government.
Although voluntary organizations exist in most other countries,
and are rapidly becoming a major social force, nowhe'.e are they as well
developed as in the United States. Americans have often turned to
voluntary organizations as a refuge-a place where personal relationships can be nurtured, status can be achieved, and a sense of community can be created. The economist and educator Max Lerner once
observed that through their affiliations with volunteer organizations
Americans hope to overcome their sense of personal isolation and
alienation and become part of a real community. This is a primordial
need that cannot be filled by either the forces of the market or the
dictates of government. Lerner writes, "It is in them [voluntary associations] ... that the sense of community comes closest to being
achieved." 11
While much has been said over the years about America's rough
and tumble frontier tradition and the fierce competitive ethic that has
made the nation an economic superpower, the caring side of the
American experience, the one that makes Americans join together in
collective service to each other, is given little notice. The independent
sector serves as a haven for millions of Americans, a place where they
can be themselves, express their views, and exhibit their talents in ways
not possible in the more narrow confines of the workplace, where only
production and efficiency rule. Walter Lippmann sums up the enormous value of the third sector to the lives of millions of Americans: "It
is this social placing of an American-in Church, lodge, service or
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women's club, eating club, community fund drive, veterans groups,
country club, political party-that defines his social personality.
Through it he has the sense of effectiveness he does not have as a minor
part of the machine process of the corporate organization. Here he
can make his way as a person, by his qualities of generosity and
friendliness, his ability to talk at a meeting or run it or work in a
committee, his organizing capacities, his ardor, his public spirit. Here
he stretches himself, as he rarely does on the job, by working with
others for common non-profit ends."12
The independent sector is the bonding force, the social glue that
helps unite the diverse interests of the American people into a cohesive social identity. If there is a single defining characteristic that sums
up the unique qualities of being an American, it would be our capacity
to join together in voluntary associations to serve one another. The
anthropologist Margaret Mead once remarked, "If you look closely
you will see that almost anything that really matters to us, anything that
embodies our deepest commitment to the way human life should be
lived and cared for, depends on some form-often many forms-of
volunteerism."13 Yet strangely enough, this central aspect of the American character and experience is little examined in the history and
sociology textbooks used in our nation's high schools and colleges.
Instead, our children are taught about the virtues of the marketplace
and the checks and balances built into our representative form of
government. The third sector, if it is mentioned at all, is usually glossed
over as a footnote to the American experience, despite its critical role
in forging the American way of life.
Third-sector organizations serve many functions. They are the
incubators of new ideas and forums to air social grievances. Community associations integrate streams of immigrants into the American experience. They are places where the poor and the helpless can
find a helping hand. Nonprofit organizations like museums, libraries,
and historical societies help preserve traditions and open up doors to
new kinds of intellectual experiences. The third sector is where many
people first learn how to practice the art of democratic participation.
It is where companionship is sought and friendships are formed. The
independent sector provides a place and time for exploring the spiritual dimension. Religious and therapeutic organizations allow millions of Americans to leave behind the secular concerns of daily life.
Finally, the third sector is where people relax and play, and more fully
experience the pleasures of life and nature.
The third sector incorporates many of the necessary elements for a
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compelling alternative vision to the utilitarian ethos of the marketplace. Nonetheless, the spirit of the social economy has yet to gell
into a powerful countervailing world view capable of setting the
agenda for a nation. This is due, in large part, to the extraordinary hold
that the values of the marketplace continue to exert over the affairs of
the nation.
The market vision, wedded to a materialistic cornucopia, glorifies
production principles and efficiency standards as the chief means of
advancing happiness. As long as people's primary identification is with
the market economy, the values of expanded production and unlimited consumption will continue to influence personal behavior.
People will continue to think of themselves, first and foremost, as
"consumers" of goods and services.
The materialist world view has led to a rapacious consumption of
the earth, leaving the planet's biosphere compromised by resource
depletion on the front end and environmental pollution at the back
end. Alan Durning of the Worldwatch Institute observes that "Since
mid-century the per capita consumption of copper, energy, meat,
steel, and timber has approximately doubled; per capita car ownership
and cement consumption have quadrupled; plastic use per person has
quintupled; per capita aluminum consumption has grown seven-fold;
and air travel per person has multiplied 33 times."14 The United States
alone, with less than 5 percent of the earth's human population, is now
consuming more than 30 percent of the world's remaining energy and
raw materials.
The rapid conversion of the earth's resources into a cornucopia of
goods and services has led to global warming, ozone depletion, mass
deforestation, spreading deserts, the wholesale extinction of species,
and the destabilization of the biosphere. The overexploitation of the
earth's chemical and biological riches has also left developing nations
resource-poor and their populations without adequate means to sustain their growing numbers.
The third-sector vision offers a much-needed antidote to the
materialism that has so dominated twentieth-century industrial thinking. While work in the private sector is motivated by material gain, and
security is viewed in terms of increased consumption, third-sector
participation is motivated by service to others and security is viewed in
terms of strengthened personal relationships and a sense of grounding
in the larger earth community. The very idea of broadening one's
loyalties and affiliations beyond the narrow confines of the mar-

A New Social Contract

247

ketplace and the nation-state to include the human species and the
planet is revolutionary and portends vast changes in the structuring of
society. The new visionaries view the earth as an indivisible organic
whole, a living entity made up of myriad forms of life brought together
in a community. Acting on behalf of the interests of the entire human
and biological community, rather than on one's own narrow material
self-interest, makes the third-sector paradigm a serious threat to the
consumption-oriented vision of the still-dominant market economy.
The notion of restructuring a myriad of relationships based on
participation, first with those immediately around us, then with the
larger human community, and finally with the other creatures that
make up the earth's organic community, may seem an unlikely prospect. However, we need only remind ourselves that the vision of the
technological utopians-of a world in which machines replace people,
creating a cornucopia of material things and the possibility of greater
leisure-seemed unlikely and unattainable to many just one hundred
years ago.
There is reason to be hopeful that a new vision based on transformation of consciousness and a new commitment to community will
take hold. With millions of human beings spending more and more of
their waking hours away from work in the formal economy, in the years
ahead the importance of formal work to their lives will diminish as
well-including its hold over their concept of self-worth. The diminution of work life in the formal economy is going to mean decreased
allegiance to the values, world view, and vision that accompany the
marketplace. If an alternative vision steeped in the ethos of personal
transformation, community restoration, and environmental consciousness were to gain widespread currency, the intellectual foundation
could be laid for the post-market era.
In the future, a growing number of people around the world will be
spending less time on the job and have more time on their hands.
Whether their "free" time will be coerced, involuntary, and the result
of forced part-time work, layoffs, and unemployment, or leisure made
possible by productivity gains, shorter workweeks, and better income
remains to be worked out in the political arena. If massive unemployment of a kind unknown in history were to occur as a result of the
sweeping replacement of machines for human labor, then the chances
of developing a compassionate and caring society and a world view
based on transformation of the human spirit are unlikely. The more
likely course would be widespread social upheaval, violence on an
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unprecedented scale, and open warfare, with the poor lashing out at
each other as well as at the rich elites who control the global economy.
If, instead, an enlightened course is pursued, allowing workers to
benefit from increases in productivity with shorter workweeks and
adequate income, more leisure time will exist than in any other period
of modern history. That free time could be used to renew the bonds of
community and rejuvenate the democratic legacy. A new generation
might transcend the narrow limits of nationalism and begin to think
and act as common members of the human race, with shared commitments to each other, the community, and the larger biosphere.

· 17 ·
Empowering
the Third Sector

I

N THE COMING CENTURY, the market and public sectors are going
to play an ever-reduced role in the day-to-day lives of human beings
around the world. The power vacuum will likely be taken up either by
the growth of an increasing outlaw subculture or by greater participation in the third sector. That is not to suggest that either of the other
two sectors are going to wither away or disappear-only that their
relationship to the masses of people will probably change in fundamental ways. Even with the technological strides of the Third Industrial Revolution, most people, in the foreseeable future, will still have
to work in the formal market economy to make a living-although
their hours of employment will continue to drop. As for the increasing
number for whom there will be no jobs at all in the market sector,
governments will be faced with two choices: finance additional police
protection and build more jails to incarcerate a growing criminal class
or finance alternative forms of work in the third sector. Communitybased organizations will increasingly act as arbiters and ombudsmen
with the larger forces of the marketplace and government, serving as
the primary advocates and agents for social and political reform. Thirdsector organizations are also likely to take up the task of providing
more and more basic services in the wake of cutbacks in government
aid and assistance to persons and neighborhoods in need.
The globalization of the market sector and the diminishing role of
the governmental sector will mean that people will be forced to
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organize into communities of self-interest to secure their own futures.
Making a successful transition into a post-market era will depend
largely on the ability of an aroused electorate, working through coalitions and movements, to effectively transfer as much of the productivity gains as possible from the market sector to the third sector in order
to strengthen and deepen community bonds and local infrastructures.
Only by building strong, self-sustaining local communities will people
in every country be able to withstand the forces of technological
displacement and market globalization that are threatening the livelihoods and survival of much of the human family.

A NEW ROLE FOR GOVERNMENT
The government is likely to playa far different role in the emerging
high-tech era, one less tied to the interests of the commercial economy
and more aligned with the interests of the social economy. Forging a
new partnership between the government and third sector to rebuild
the social economy could help restore civic life in every nation. Feeding the poor, providing basic health care services, educating the
nation's youth, building affordable housing, and preserving the environment top the list of urgent priorities in the years head. All of
these critical areas have been either ignored or inadequately attended
to by the forces of the marketplace. Today, with the formal economy
receding from the social life of the nation and the government retreating from its traditional role of provider of last resort, only a concerted
effort spearheaded by the third sector and adequately supported by
the public sector will be able to deliver basic social services and begin
the process of revitalizing the social economy in every country.
The downsizing of government's direct role in the formal economy
and its shift to activities that enhance the welfare and well-being of the
independent sector is likely to change the nature of politics. The
Clinton administration has already taken a first tentative step in the
direction of creating a new partnership between the public and third
sector by announcing on April 12, 1994, the creation of the Non-Profit
Liaison Network, to be made up of twenty-five Administration officials who will "work with the nonprofit sector on common goals." The
officials will be charged with building cooperative networks between
their departments and agencies of government and third-sector organizations. In making the announcement, President Clinton said that he
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had "long advocated the role of the non-profit sector." He reminded
the public that "throughout our history, the nonprofit community has
helped our nation adapt to a changing world by strengthening the core
values that shape American life." The President said that the Network
will create better collaboration between the Administration and advocacy and service groups in a mutual effort to solve the problems of
crime, hOUSing, health care, and other pressing national needs. Although the President's action is likely to be viewed more as a symbolic
gesture than a change in political paradigms, it suggests both a growing
awareness of the potential role of the third sector in American life and
the need to create new working relationships between the government
and the nonprofit community.l
The Clinton administration is not the first to appreciate the importance of the third sector. In the 1980s the Republicans rode into the
White House, in large part, on the shirt-tails of the volunteer theme.
The Grand Old Party dominated the political landscape for more than
a decade with the plea to "return government to the people." The
Reagan forces realized, early on, the potential symbolic and emotional
power of third-sector images and used them to their advantage, building a Republican mandate in the 1980s. In both the Reagan and Bush
White House, third-sector themes were continually manipulated in a
cynical effort to mask a free-market agenda. "Returning the government to the people" became a convenient euphemism to push for
deregulation of industry, fewer corporate taxes, and cutbacks in social
services and entitlement programs for the working poor and those
trapped below the poverty line. In the end, the third sector was
seriously compromised and undermined by the very political forces
that professed to be its champions and advocates. To avoid a similar
occurrence in the future, it is necessary to understand both the disarming ways the Reagan people were able to manipulate third-sector
images and the responses they evoked from Democrats and progressive forces.

THE THIRD SECTOR AND PARTISAN POLITICS

From his first day in office, President Reagan made volunteerism a key
theme of his Administration, suggesting that government had taken
over many of the tasks previously performed by the third sector,
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making Americans far too reliant on the public sector and far less
willing to provide for themselves and their neighborhoods. In an
attempt to rekindle the spirit of free association that Tocqueville had
first seen burning bright in the early years of the new nation, he
continually harked back to America's volunteer tradition. Writing in
Readers Digest in 1985, the President praised America's volunteer
spirit: "This spirit of volunteerism, then, flows like a deep and mighty
river through the history of our nation. Americans have always extended their hands in gestures of assistance."
The President went on to criticize what he regarded as the increasing usurpation of the volunteer sector by big government programs in
the postwar era: "But after World War II, the levels of that river of
volunteerism receded. As government expanded we abdicated to it
tasks that used to be done by the community and the neighborhood.
'Why should I get involved?' people asked. 'Let the government
handle it.' "2
The President lamented the change in public attitudes that had
"let government take away many things we once considered were
really ours to do voluntarily, out of the goodness of our hearts and a
sense of neighborliness." He said, "I believe many of you want to do
those things again."3
President Reagan's appeal to homespun values and old-fashioned
good works touched a responsive chord. Although the "liberal" establishment was qUick to ridicule the President, charging him with being
naive, even disingenuous, millions of Americans, many of whom were
themselves volunteers and committed to the principles of voluntary
association, saw in his message a call to renew the American spirit, and
they threw their support behind the White House's call to action. In
1983 volunteerism became the theme of the annual Rose Bowl Parade
and was made into a national advertising campaign by the Ad Council.
A commemorative stamp was issued by the Postal Service. 4
President Bush later picked up on the volunteerism theme during
his inaugural. In his now famous "Points of Light" speech, the new
President reminded the country that the volunteer sector was the
spiritual backbone of the American democratic spirit:
It is individuals doing their part to make America a better place
in which to live. It is the student who stays after school to tutor a
classmate. It's a community leader who raises the money to build
a day-care center for underprivileged children. It is the busi-
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nessman who adopts a school and pays the college tuition of
every student who has made the grade. It's the volunteer who
delivers meals to the homes of the elderly. And there are a
thousand points of light for everyone who pitches in and builds
up. This is America's greatness.... It is the ambition of my
presidency to make these thousand points of light shine brighter
than ever before. 5

Bush subsequently introduced his Points of Light Initiative-a
$50 million program to be financed jointly by the federal government
and private funds. The program's mission, according to the White
House, was to find innovative and inspiring examples of volunteer
efforts and help publicize them so that other communities could begin
duplicating them. No funds were to be used to extend grants to efforts
in the volunteer sector. The President's Points of Light Initiative was
savaged by the national press and even by many progressive volunteer
groups and associations. John Buchanan, Jr., chairman of the liberal
political group People for the American Way, chided the White House
initiative, saying, "This is little more than a nationwide pep rally."6
Criticism of the Reagan-Bush theme of renewed volunteerism was
heard from many quarters. The American left charged that volunteerism was a cynical attempt by Republican administrations to abdicate
government responsibility to aid the poor and working people of the
country. Many liberal critics pointed to the power and influence giant
foundations exert over nonprofit organizations by reason of their
control over the flow of funds to the volunteer sector. Controlling the
purse strings, they contended, ensured that grass-roots organizations
would remain docile and afraid to engage in direct political confrontation or advocacy-traditional roles of the volunteer sector. Others
argued that volunteer efforts by their very nature fragmented attempts
to mount effective political movements for fundamental change. The
notion of "service," they said, prevented people from understanding
the institutional roots of class oppression and kept them mired in futile
attempts at Band-Aid reforms.
In the 1980s the volunteer theme became so associated in the
public mind with Republican politics that it was, like so many important issues in American life, reduced to a partisan cause. The Democrats and most liberal thinkers and constituent groups either openly
opposed the volunteer theme or steadfastly ignored it. The National
Organization for Women (NOW) passed a resolution against volun-
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teerism in the 1970s, saying that it was traditionally used as a means to
deny women-who make up the majority of the volunteer force-pay
for their services. Volunteerism, they contended, was looked down on
as less professional, less serious, and of less importance than professional, paid work, and for that reason ought to be discouraged among
women. Typical is the response of one woman when asked if she would
volunteer her services. She replied, "I think its terrible. I want to get
paid for what I do. I want people to value it. And money is the only way
anybody will think it's important."7
Public-employee unions have also opposed volunteer efforts in the
past, fearing that they would replace paid work performed by public
employees. Kathleen Kennedy Townsend, a progressive liberal who
worked for the Governor's Office on Human Resources for the state of
Massachusetts in the early 1980s, cites several examples of publicemployee unions actively opposing volunteer efforts. In North Carolina, teachers unions discouraged efforts to train volunteer tutors,
concerned that they might reduce the number of paid teachers. In
New York City, she recalls the story of volunteers attempting to scrub a
filthy subway station. The Transport Workers Union ordered the group
to stop their efforts, saying that if the unions didn't do the work, then it
couldn't be done by anyone else.
Townsend says that "the liberals' failure to embrace volunteerism
can also be explained by their preference for professionals with academic credentials." The notion of the caring professional has became a
popular part of the progressive lexicon in recent years, and many
liberal thinkers have come to believe that better, more effective service can be given to those in need by paid professionals than by wellmeaning, but uncredentialed amateurs. 8
Finally, many liberal critics of volunteerism associate the third
sector with a patronizing form of elitism. Charity, they contend,
disparages the victims, making them objects of pity rather than persons of inherent worth and inalienable rights who deserve a helping hand. Government programs, by contrast, start with the assumption that needy citizens have a right to services, not out of an act
of charity but because of the responsibility of government to provide for the general welfare. It is, they remind us, a constitutional guarantee.
The liberal community, to be sure, has not all spoken with a
common voice on the matter of volunteerism. Betty Friedan, the
founder of NOW, argues for a "new passionate volunteerism." She
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contends that the "polarization between feminism and volunteerism
[is] as false ... as the [feminists'] seeming repudiation of family."
Friedan predicts that in the coming decades "voluntary organizations
will be the only way to promise the services essential to further social
change and the living of equality, now that it appears we will have to
rely less on government agencies and the courtS."9
Townsend recounts numerous incidents in which liberal criticism
of volunteerism failed to reflect the reality of volunteer efforts. For
example, on the issue of professionalism and the supposition that
"caring professionals" generally provide more effective services,
Townsend points out that oftentimes that is not the case. She tells of a
personal experience with two boardinghouses, one professionally
administered and paid for by the government, the other staffed by
volunteers and supported by private donations. In the publicly supported, professionally administered home, "Dozens of men and women
crowded together on couches or folding chairs in a dimly lit room that
smelled of urine, dirty bodies and ammonia. In one comer a black and
white TV flickered; the aides stood off in a corridor, talking among
themselves.... Though an aide told me they had just completed a
summer celebration, there wasn't a trace of gaiety in the place."
The second home, Rosie's Place, is a shelter for homeless women
run by volunteers: "The home was bright and cheery, and the walls
were fashionably decorated with light blue and white painted flowers.
The wooden tables were clean and polished, and there was fresh coffee
and just baked chocolate chip cookies. [The volunteers make] all the
women who stay there feel welcome."l0
The nurturing commitment of volunteers often leads to better
results in the providing of care services than the more detached care of
salaried professionals. More often than not, the combination of small
professional staffs and large numbers of volunteers offers the ideal
combination of expertise and empathy needed to assist others.
On the more complex issue of volunteers taking the jobs of public
employees, the facts suggest that when volunteers become involved in
activities that cross over into the public sector-like tutoring, neighborhood clean-up, health-care providing-they begin to see the need
to direct more public funds toward these critical social services and
often voice their concerns by supporting increased government expenditures.
Today, a growing number of progressive thinkers are taking a second look at the independent sector. They are beginning to realize that
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it is the only viable alternative people can tum to now that the market
economy's role as employer is shrinking, and the government's role as
provider of last resort is diminishing as well. The jockeying between
conservatives and liberals, Republicans and Democrats, on how best
to redirect the nation's energies and commitments to the third sector is
going to be one of the most closely watched political issues of the
coming decade.

MAKING THE THIRD SECTOR WORK

For all their talk of redirecting the government's mission to assist the
third sector, neither President Reagan nor President Bush were willing
to carry through on their pledge with concrete programs designed to
accomplish such ends. In fact, the Reagan White House actively
lobbied to change the Internal Revenue Service Code governing taxexempt work to further restrict the activities of nonprofit groups and
narrow the kind and number of deductions a taxpayer could claim for
charitable contributions.
If the third sector is to be transformed into an effective force that
can lay the groundwork for a viable post-market era, the government
will need to playa supportive role in the transition. At the outset, the
needs of two distinct groups will have to be addressed if the country is
to effectively redirect millions of hours of available labor time into
substantive activity designed to rebuild communities and strengthen
the third sector's role in American society. First, the appropriate
incentives will need to be put in place to encourage those who still
have a job in the market sector, but are working fewer hours, to give a
portion of their increasing leisure time over to service in the third
sector. Second, legislation will need to be enacted to provide millions
of permanently unemployed Americans meaningful work in community service in the third sector to help rebuild their own neighborhoods and local infrastructures.

SHADOW WAGES FOR VOLUNTARY WORK

The government could encourage greater participation in the third
sector by providing a tax deduction for every hour of volunteer time

Empowering the Third Sector

257

given to legally certified tax-exempt organizations. To insure an honest
accounting of hours volunteered, every tax exempt organization
would be required to report the number of hours donated to it to both
the federal government and the individual volunteer at the end of the
fiscal year, in the form of a standardized IRS form, similar to a
W-2 form. The concept of a "shadow wage," in the form of a deduction
on personal income taxes for volunteer hours given, would go a long
way toward encouraging millions of Americans to devote a greater
share of their leisure time to volunteer efforts in the third sector. While
the idea is new, the concept is already firmly established in the laws
governing tax-exempt gifts. If giving money to charitable efforts is
deemed worthy of tax deductions, why not extend the idea to cover
deductions for the donation of hours given to the same efforts and
causes?
Providing tax deductions for persons donating their time to volunteer efforts would ensure greater involvement in a range of social
issues that need to be addressed. While there would be a loss of
taxable revenue at the front side, it would likely be more than compensated for by a diminished need for expensive government programs to
cover needs and services best handled by volunteer efforts in the third
sector. By extending tax deductions directly to the volunteers donating
their services and skills at the point of engagement, the government
bypasses much of the expense that goes into financing the layers of
bureaucracy that are set up to administer programs in local communities. Then too, improvements in the living conditions and quality of
life of millions of disadvantaged Americans inevitably rebounds to the
economy itself in the form of greater employment opportunities and
increased purchasing power, all increasing the amount of taxable
income available to every level of government.
Some might argue that providing a tax deduction for voluntary
hours would undermine the spirit of volunteerism. The chances of that
occurring are unlikely. After all, making charitable contributions tax
deductible seems to have only encouraged the philanthropic spirit,
and the likelihood is that creating a shadow wage would only encourage those who are volunteering to give more of their time to the social
economy rather than moonlighting at an extra job to make ends meet
or sitting in front of the television set every evening.
The advantages in legislating a shadow wage for volunteer activity
are obvious and far-reaching. Helping ease the transition of millions of
workers from formal employment in the market economy to com-
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munity service in the social economy is going to be essential if civilization is to effectively cope with the decline of mass work in the twentyfirst century.
To ensure that society does not disintegrate into thousands of local
initiatives lacking a coherent national purpose and direction, the
government might consider leveraging the volunteer sector with the
appropriate incentives. Deductions for volunteer work could be prioritized, with larger deductions going to volunteer efforts that the
public and their elected officials in Congress and the White House
deem more urgent and pressing. In addition, Congress should consider
prioritizing deductions for charitable contributions as well, granting
larger write-offs for contributions earmarked to activities considered
critical to the national interest. By prioritizing deductions for charitable contributions and the donation of volunteer time, the government
could play an important role in helping guide the social economy. In
the coming years, legislative changes in the tax-exempt provisions of
the Internal Revenue Code are likely to be viewed as an important
fiscal tool for regulating the social economy, just as other tax policies
have been important in regulating the market economy.

A SOCIAL WAGE FOR COMMUNITY SERVICE
While shadow wages would probably encourage greater participation
in volunteer efforts by those still gainfully employed, the state and
federal governments should also consider providing a social wage as an
alternative to welfare payments and benefits for those permanently
unemployed Americans willing to be retrained and placed in jobs in
the third sector. The government should also award grants to nonprofit
organizations to help them recruit and train the poor for jobs in their
organizations.
Providing a social wage-as an alternative to welfare-for millions
of the nation's poor, in return for working in the nonprofit sector,
would help not only the recipients but also the communities in which
their labor is put to use. Forging new bonds of trust and a sense of
shared commitment to the welfare of others and the interests of the
neighborhoods in which they serve is what is so desperately needed if
we are to rebuild communities and create the foundation for a caring
society. An adequate social wage would allow millions of unemployed
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Americans, working through thousands of neighborhood organizations, the opportunity to help themselves.
It is often argued that simply providing income or job training is of
little help if not accompanied by concrete programs to help educate
the young, restore family life, and build a sense of shared confidence in
the future. Extending a social wage to millions of needy Americans and
providing funds for neighborhood-based organizations to recruit,
train, and place people in critical community-building tasks that
advance these broader social goals, would help create the framework
for real change. Public-works projects and menial work in the formal
economy, even if they were available, would do little in the way of
restoring local communities.
In addition to providing a social wage for the nation's poorest
citizens, serious consideration should be given to an expanded concept of social income that would include social wages for skilled
workers and even management and professional workers whose labor
is no longer valued or needed in the marketplace. A viable third sector
requires a full range of skills, from minimum entry-level competence
to sophisticated managerial experience. By providing a job classification scheme, grading system, and salary scale similar to the ones used
in the public sector, third sector organizations could recruit from the
broad ranks of the unemployed, staffing their organizations with the
proper mix of unskilled, skilled, and professional labor that would
insure success in the communities they serve.
The idea of providing a social income first received widespread
national attention back in 1963 when the Ad Hoc Committee on the
Triple Revolution advocated the scheme as a way to deal with the dual
threat of technological unemployment and growing poverty. It should
be emphasized that at the time there was no thought of tying a social
income to a reciprocal agreement to perform community service.
Proponents of the social income theory-also known as the guaranteed annual income-included W. H. Ferry of the Center for the Study
of Democratic Institutions, liberal economists Robert Theobald and
Robert Heilbroner, and J. Robert Oppenheimer, the director of the
Institute for Advanced Study at Princeton. As discussed in chapter 6,
they disagreed with the prevailing economic orthodoxy that technical
innovation and rising productivity would guarantee a full-employment
economy. On the contrary, the computer revolution, they contended,
would increase productivity, but at the expense of replacing more and
more workers with machines, leaving millions unemployed and under-
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employed, and without sufficient purchasing power to buy the increased output of goods and services being produced by the new
automated production technologies. Stimulating demand through sophisticated advertising and marketing schemes, lower interest rates,
increased tax credits and deductions, and more generous consumer
credit terms would do little to increase employment, as companies
would continue to substitute machines for workers because machines
are more efficient and cheaper and guarantee a greater return on
investment.
Robert Theobald argued that since automation would continue to
boost productivity and replace workers, it was necessary to break the
traditional relationship between income and work. With machines
doing more and more of the work, human beings would need to be
guaranteed an income, independent of employment in the formal
economy, if they were to survive and the economy were to generate
adequate purchasing power for the public to buy the goods and
services being produced. Theobald, among others, perceived the
guaranteed annual income as a turning point in the history of economic relationships, and hoped that its eventual acceptance would
transform the very idea of economic thinking from the traditional
notion of scarcity to the new ideal of abundance. He wrote, "For me,
therefore, the guaranteed income represents the possibility of putting
into effect the fundamental philosophical belief which has recurred
consistently in human history, that each individual has a right to a
minimal share in the production of society. The perennial shortage of
almost all the necessities of life prevented the application of this belief
until recent years: the coming of relative abundance in the rich
countries gives man the power to achieve the goal of providing a
minimum standard of living for all."ll
The call for a guaranteed annual income was given an unexpected
political boost when America's leading neoconservative economist,
Milton Friedman, advocated his own variation on the theme in the
form of a negative income tax. He disagreed with the liberal view that
automation would steadily eliminate jobs and eventually lead to a
decline of mass formal work, forcing a societal decision to separate
income from work for the millions of Americans who would be left out
of the market economy. Friedman, who served as an adviser to both
President Nixon and President Reagan, was more concerned with
what he regarded as a failed welfare system. He argued that it would be
far better to give the poor a guaranteed annual income than continue
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to finance the maze of costly bureaucratic welfare programs that were
often counterproductive and served only to perpetuate poverty rather
than alleviate it.
Under the provisions of a negative income tax, the federal
government would guarantee a minimum income level for every
American and create a system of incentives that would encourage recipients to supplement the government subsidy by their own labor.
While the government allowance would diminish as personal earnings
rise, it would decrease at "a less rapid rate so as to preserve the
incentive to work."12 Friedman argued that his approach was not all
that radical since the existing "grab-bag of relief and welfare measures" already amounted to "a governmentally guaranteed annual
income in substance, though not in name." He pOinted out that under
current programs, income earned meant loss of benefits, creating a
disincentive to get off the dole. "If a person on relief earns a dollar, and
obeys the law, his or her relief payment is reduced by a dollar-the
effect is to penalize either industry or honesty or both. The program
tends to produce poor people, and a permanent class of poor people
living on welfare." Friedman said he favored a direct cash payment to
the poor so that they could make their own personal consumption
decisions in the free market, unencumbered by the dictates of bureaucrats. 13
Although liberal and conservative economists differed in their
reasons for supporting a guaranteed annual income, the growing interest in the idea led President Lyndon Johnson to establish a National
Commission on Guaranteed Incomes in 1967. Mter two years of
hearings and studies, the commission, made up of business leaders,
representatives of organized labor, and other prominent Americans,
issued their report. Commission members were unanimous in their
support of a guaranteed annual income. The report stated that "Unemployment or underemployment among the poor are often due to forces
that cannot be controlled by the poor themselves. For many of the
poor, the desire to work is strong but the opportunities are not. ...
Even if the existing welfare and related programs are improved, they
are incapable of assuring that all Americans receive an adequate
income. We have therefore recommended the adoption of a new
program of income supplementation for all Americans in need."14
The report was largely ignored. Many Americans, and most politicians, found it difficult to accept the notion of providing people a
guaranteed income. Despite the recommendations that incentives be
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included to encourage recipients to supplement their subsidy with
work, a number of politicians believed that the very idea of guaranteeing an annual income would seriously undermine the work ethic and
produce a generation of Americans unwilling to work at all. While the
commission's recommendations languished, the federal government
did carry out a number of pilot projects to test the viability of providing a guaranteed annual income. To its surprise, the government found
that it did not appreciably reduce the incentive to work, as many
politicians had feared. IS
Today, the discussion of a guaranteed annual income is being
heard more frequently again, by a growing number of academicians,
politicians, and labor and civil rights leaders in search of solutions to
the twin problems of long-term technological unemployment and
rising poverty levels. But, unlike earlier schemes which would have
required little or nothing in return from the recipients, today!> reformers are linking the idea of a social income to an agreement by the
unemployed to perform community service in the third sector-in
effect, advancing the notion of a social wage in return for real work in
the social economy.16
Many Western European nations have legislated guaranteed minimum income schemes over the past twenty-five years, with varying
degrees of success. The French plan is particularly interesting because
it includes a contractual arrangement whereby "entitlement to the
minimum income is made conditional on acceptance by the beneficiary of work that is socially or culturally useful to the community or on
enrollment in courses for retraining or reintegration into active life."17
With fewer and fewer jobs available in the increasingly automated
market economy, the French plan to provide a guaranteed income in
return for an agreement to perform community service will likely
be taken up by other countries anxious to address the issue of providing both income and worthwhile work in the absence of formal employment.
In the past, the government has often been accused of throwing
large sums of money at the social economy with little of it getting to the
people and communities in need. Much of the expense involved in
government programs has been eaten up in the delivery of social
services, with little left over to assist the impacted communities. Still,
there have been notable exceptions. Volunteers in Service to America
(VISTA), the Student Community Service Program, the National
Senior Service Corps, the Peace Corps, the National Health Service
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Corps (NHSq, and, more recently, AmeriCorps are federal programs
designed to promote individual service and support volunteer efforts
in local communities in the United States and abroad.
VISTA, founded in 1964, is made up of volunteers recruited primarily from the communities in which they serve, who give their time
and skills to volunteer organizations and community activities to
reduce poverty. In return for their services, they receive a token
stipend to cover minimum living expenses. The Student Community
Service Program helps promote volunteerism among high school and
college students. Grants are awarded to community agencies, schools,
and civic organizations to promote a range of service activities including day care, tutoring, drug-abuse prevention, and health services. The
National Senior Service Corps includes the Retired Senior Volunteer
Program (RSVP), the Foster Grandparent Program (FGP), and the
Senior Companion Program (SCP). Volunteers in these three federally
sponsored programs are sixty or older and work part-time in
community-service activities. Grants are awarded to local nonprofit
organizations and public-sponsored agencies that recruit, place, and
supervise senior-citizen volunteers. The Peace Corps dates back to
1961, and consists of thousands of young Americans who volunteer to
work overseas for up to two years, generally assisting poverty-stricken
rural and urban communities in third-world countries. The National
Health Service Corps, a program of the Public Health Service, recruits and places health-care providers in poor, generally rural communities that lack basic medical care. The NHSC provides tuition fees
and monthly stipends to students in return for an agreement to serve a
two-year term in a designated community upon completion of studies.
AmeriCorps, set up by President Clinton in 1993, provides tuition aid
and living expenses to thousands of American students in return for a
commitment to serve two years after graduation as a volunteer in the
areas of education, environment, human needs, or public safety.18
State and local governments are also introducing innovative programs to assist efforts in the third sector. In the 1980s the State of North
Carolina established a special office for volunteers to recruit and train
people for volunteer service in the community. Over 70 percent of the
adults in the state volunteered time under the government program,
and the donation of their services was estimated to exceed $300 million. The governor, Jim Hunt, volunteered one day of his workweek
tutoring students in math, while his wife volunteered her time to the
Meals on Wheels program. The governor became a strong advocate of
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government assistance to the volunteer sector and argued that "a new
kind of thinking among Democrats" was needed in which "volunteerism is the key" to social reform. 19
Although the costs of these government-sponsored programs in
community service are small, the economic returns to the community
are enormous and often exceed the expenditures by many times.
Dollar for dollar, government investment in programs designed to
complement and support the volunteer sector have proven to be
among the most cost-effective means of providing social services in
local communities. Yet, despite scores of successful experiments and
programs in recent years, the money given over to such programs is
small compared with other governmental expenditures in the social
economy.
Many traditional Democrats, as well as a number of Wall Street
analysts and academicians, are looking instead to governmentsponsored public-works programs to hire the unemployed and those
who have slipped under the social safety net and into the permanent
underclass. Felix Rohatyn, the investment analyst who is widely credited with saving New York City from bankruptcy in the 1970s, advocates a massive public-works program to fix the country's bridges and
tunnels, mend highways, and create high-speed rail and mass transit Rohatyn says that the program he envisions would cost at least
$250 billion over a ten-year period, but could generate up to a million new jobs annually. The effort could be paid for largely by floating special issues of infrastructure bonds, secured by "modest
increases in gasoline taxes." Rohatyn suggests that private and
public pension funds also be used to invest in the long-term
bonds. 20 While Rohatyn's proposal is laudable, it might not prove
politically salable, given the public's clamor for less government,
and the new climate of austerity in Washington and in state capitals.
In addition to public-works programs, the Clinton administration
is considering offering corporations tax credits for hiring welfare
recipients. The Administration and Congress have set aside $2.3 billion in tax credits and $1 billion in new financing to set up Empowerment Zones in a select number of inner-city ghettos. These designated
areas would receive special tax credits and other government benefits
to help attract new business. Businesses that employ a resident of the
Empowerment Zone would save up to $3,000 a year in payroll taxes.
Despite the political fanfare surrounding the President's plan to em-
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power poor inner-city communities, few politicians are sanguine that
many new businesses are going to relocate in the urban ghettos of
America, or that many new private-sector jobs will be generated from
the latest urban-development scheme to come out of Washington. 21
By focusing too much attention on financing public-works projects
and providing incentives to the private sector to hire the poor, the
government is working against a historical curve that is steadily moving society away from public- and private-sector employment and
toward work in the third sector. Talk of massive public-works programs
makes little sense right now when the public will is not sufficient
to create such programs on the scale required to meet the current
crisis. Similarly, continued efforts to find nonexistent jobs in the
formal economy, or jobs that will likely be eliminated by reengineering and automation a few years down the line, seem equally
misdirected.
The federal government might do better to redirect its efforts away
from costly public-works projects and quixotic attempts to create
model economies inside poor inner-city core areas and, instead,
greatly expand existing community-service programs in impoverished
communities. Recruiting, training, and placing millions of unemployed and poverty-stricken Americans in jobs in nonprofit organizations in their own neighborhoods and communities is likely to
have a far greater impact, per dollar spent, than more traditional public-works-oriented programs and market-directed initiatives.
Sara Melendez, the president of the Independent Sector, a national umbrella organization representing third-sector groups, argues
that the nonprofit community is often better able to address issues
more quickly and effectively at the local level than government agencies. She advocates creative new partnerships between the two sectors and says that at least in some cases the federal government can
best accomplish social goals "by funding non-profits, through
contracts and grants, tailoring the services to different population
groups according to their language, cultural background, and local
needs."22
The federal government has begun to move tentatively in the
direction of guaranteeing income and encouraging some form of
community service in current welfare-reform proposals. It already
provides a tax credit of up to $3,033 a year per family to supplement
the wages of the nation's working poor-essentially guaranteeing a
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portion of their income. Both Republicans and Democrats have supported the plan, arguing that the additional guaranteed income provides a necessary incentive to keep people working and off the welfare
rolls. Moreover, in December 1993, the Administration announced
that it would seek an overhaul of the current welfare system and would
include among its proposals a plan to encourage work by supplementing earned income when the job performed paid less than the welfare
one is entitled to. The White House also said that it would consider
imposing a two-year term limit on welfare benefits, after which
a recipient would "be forced to find ajob or perform community service work."23
Under the draft plan currently under review, if after extensive reeducation and training, the recipient was still unable to secure a job in
the private sector after two years on welfare benefits, he or she would
be paid by the government to perform public-work assignments
for a minimum of fifteen hours a week at the minimum wage.
Or, alternately, the recipient would have to enroll in a "community work experience program" in order to continue to receive benefits.
An even more ambitious welfare-reform program was announced
by the Governor of Massachusetts, William F. Weld, in January 1994.
The Massachusetts plan would require all able-bodied persons receiving Aid to Families with Dependent Children (AFDC) to go to work in
the private sector or enroll in a community-service program called
Transitional Employment for Massachusetts Parents (TEMP) within
one year. The state government, in turn, would replace their welfare
grants with day care, child support and medical care to make sure
parents could provide for their families while working. Since those
working in community-service programs as part of TEMPS would
receive less than the minimum wage, the government would continue
to provide a partial AFDC grant to supplement their income. Governor Weld said he was launching the new reforms "to change the
welfare paradigm so that we have a public-assistance program based
on paychecks, not on cash grants."24
Not unexpectedly, the nation's public-employee unions have already weighed in on the new welfare-reform proposals, expressing
concern that hundreds of thousands of their members could be displaced by poor people forced off the relief rolls to perform community service. Lee A. Saunders, assistant to the president of the American Federation of State, County and Municipal Employees union
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(AFSCME), told the White House Task Force on Welfare Reform that
between 1.2 and 2 million workfare jobs would probably have to be
created under the Presidents proposed plan. "There is absolutely no
way so many positions can be created without displacing regular
public-sector jobs even with strong anti-displacement rules" says
Saunders.25
The concern of the public employees unions over job displacement could by allayed in large part by the enactment of legislation
reducing the workweek from forty to thirty hours for all public employees. The government has long maintained the principle that public
employees ought to be compensated in terms comparable to those in
the private sector. A reduction in the workweek in the formal market
economy would inevitably be matched by a similar reduction of hours
worked in the public sector. By reducing the workweek of public
employees from forty to thirty hours and increasing the compensation
per hour worked to bring salaries in line with gains in national productivity, the local, state, and federal governments could more than assure
the job security of existing public employees. At the same time, a
25 percent reduction in the workweek of public employees would
create a work vacuum that could be filled, in part, by persons performing community-service work.

In the debate over how best to divide up the benefits of productivity
advances, every country must ultimately grapple with an elementary
question of economic justice. Put simply, does every member of
society, even the poorest among us, have a right to participate in
and benefit from increases in productivity brought on by the information and communication technology revolutions? If the answer
is yes, then some form of compensation will have to be made to
the increasing number of unemployed whose labor will no longer
be needed in the new high-tech automated world of the twenty-first
century. Since the advances in technology are going to mean
fewer and fewer jobs in the market economy, the only effective
way to ensure those permanently displaced by machinery the benefits
of increased productivity is to provide some kind of governmentguaranteed income. Tying the income to service in the community would aid the growth and development of the social economy and
facilitate the long-term transition into a community-centered, serviceoriented culture.
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FINANCING THE TRANSITION

Paying for a social income and for re-education and training programs
to prepare men and women for a career of community service would
require significant government funds. Some of the money could come
from savings brought about by gradually replacing many of the current
welfare bureaucracies with direct payments to persons performing
community-service work. With community organizations and nonprofit groups taking greater responsibility for addressing needs traditionally handled by government, more tax money would be freed up
to provide community-service incomes and training for the millions
who would be working directly in their own neighborhoods to help
others.
Government funds could also be freed up by discontinuing costly
subsidies to corporations that have outgrown their domestic commitments and now operate in countries around the world. The federal
government provided transnational corporations with more than
$104 billion in subsidies in 1993 in the form of direct payments and tax
breaks. Agribusiness companies alone received $29.2 billion, nearly
twice the amount allocated to Aid to Families with Dependent Children (AFDC). The giant food company Sunkist received $17.8 million
to promote orange juice overseas. Gallo wines received $5.1 million to
promote its wine abroad, while M&M/Mars received more than one
million dollars to promote candy bars around the world. Even
McDonald's was awarded $465,ooo-in tax money-to promote its
Chicken McNuggets in overseas markets. Three global grain companies, Cargill, Continental, and Dreyfus, received more than $1.1 billion of federal funds between 1985 and 1989 as part of the Agriculture
Department's Export Enhancement Program. Ranchers, mining companies, timber companies, pharmaceutical companies, and other business concerns are also the beneficiaries of government giveaway
programs and handouts. Elimination of these corporate subsidies
could free up enough funds to guarantee a social wage for several
million Americans. 26
Additional moneys could be raised by cutting unnecessary defense
programs. Despite the fact that the Cold War is over, the federal
government continues to maintain a bloated defense budget. While
Congress has scaled down defense appropriations in recent years,
military expenditures are expected to run at about 89 percent of Cold
War spending between 1994 and 1998.27 In a 1992 report, the Con-
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gressional Budget Office (CBO) concluded that defense spending
could be cut by a rate of 7 percent a year over a five-year period
without compromising the nation's military preparedness or undermining national security. If the CBO recommendations were to be
taken up by Congress and the White House, the country could save
upwards of $63 billion a year by 199B-enough to make a substantial
difference if transferred to the building up of the third sector and the
providing of a social wage for millions of displaced workers willing to
perform service in the social economy.28 Even though some jobs would
be lost in military-related industries as a result of the cost cutting, far
more are likely to be generated if the savings are used directly to
finance third-sector employment. The reason is fairly obvious. A great
deal of military spending goes to paying for the military hardware
itself If, instead, virtually all of the savings from the military budget
were to be used to provide a social wage for third-sector work and for
helping rebuild local communities, far more jobs could be generated
with far greater potential purchasing power.
Cuts in defense, the elimination of unnecessary subsidies to transnational companies, and the paring down of the welfare bureaucracy,
while essential, would still not be sufficient in the long run to raise the
money necessary to provide income for millions of displaced workers
and rebuild the third sector of American society. Much of the revenue
for financing a social wage and community-service program will probably have to come from new taxes.
The most equitable and far-reaching approach to raising the
needed funds would be to enact a value-added tax (VAT) on all
nonessential goods and services. While the VAT is a new and
untried idea in the United States, it has been adopted by more
than fifty-nine countries, including virtually every major European
nation. 29
The tax is called value added because it is collected at each stage of
the production process-on the "value added" to the product. In
other words, a tax is "levied on the difference between the value of
each firm's output and the value of its inputs."3o Advocates of the tax
point out the many advantages in taxing consumption rather than
income. To begin with, says Murray L. Weidenbaum, formerly chairman of President Reagan's Council of Economic Advisors and now
director of the Center for Business at Washington University in
St. Louis, shifting the primary base of taxation from income to consumption makes more sense from a societal perspective. "It is fairer to
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tax people on what they take from society than on what they contribute
by working, investing, and saving." Secondly, by taxing consumption
instead of income, the VAT encourages saving rather than spending.
Comparing the many advantages of the value-added tax over the
income tax, Weidenbaum concludes, ''A consumption tax encourages
savings because every dollar saved and not spent on current consumption is exempt from the consumption tax. The fundamental way for an
individual to minimize consumption tax liabilities is to consume less;
the incentives to work, save, and invest are unimpaired. By contrast,
the basic way one can minimize income tax liabilities is to earn less,
which dampens incentives to work, save, and invest."31
Champions of the value-added tax believe fervently that "people
should be taxed on what they take out of the society's resources, not
what they put into them."32 By taxing what people spend rather than
what they earn, the burden is shifted from penalizing work to placing
constraints on overconsumption.
There are a number of advantages in implementing a value-added
tax over simply raising income taxes in order to finance a guaranteed
income, the most important being the overall impact on the economy.
The Congressional Budget Office says that a VAT would have a more
positive effect on growth, and that national output would be nearly one
percent higher if a VAT were used instead of higher income taxes to
raise revenue. 33
The main disadvantage of a value-added tax is its regressive nature.
A sales tax falls disproportionately on lower-income groups, especially
if it is imposed on basic necessities like food, clothing, housing, and
medical care. A VAT also places a greater burden on small businesses,
which are less able to absorb and pass on the costs. Many countries
have greatly reduced and even eliminated the regressive nature of
value-added taxes by exempting basic necessities and small businesses.
By enacting a value-added tax of between 5 and 7 percent on all
nonessential goods and services, the federal government would generate billions of dollars of additional revenue-more than what would be
required to finance a social wage and community-service program for
those willing to work in the third sector.
Alternatively, a more narrow value-added tax could be levied on
the expanding goods and services of the new high-technology revolution. For example, serious thought might be given to placing a VAT on
all computer, information, and telecommunication products and ser-

Empowering the Third Sector

271

vices. Sales in the computer and information-technology industry have
been growing by 8 percent a year for the past ten years and topped
$602 billion in 1993. Sales are expected to continue their sharp climb
in the years ahead as the economy pushes into the high-tech era.34 A
value-added tax on the products and services of the Third Industrial
Revolution, to be used exclusively to help finance the transition of
America's neediest citizens into third-sector work, makes sense and
ought to be explored. To insure against any potential regressive use of
the tax, all nonprofit organizations, including schools and charitable
institutions, should be exempt from paying it.
A value-added tax might also be put on the entertainment and
recreation industries, which are among the fastest-growing sectors of
the economy. In 1991 consumer spending in these two fields jumped
by 13 percent, or more than twice the overall rate. In 1993 Americans
spent more than $340 billion on amusements, from video rentals to
theme parks and casinos. Much of the increase in spending on entertainment and recreation reflects the spending habits of America's new
"symbolic analysts" class. A breakdown of the spending on entertainment is revealing. For example, more than $58 billion was spent in 1993
on VCRs, videotapes, cellular phones, and other high-tech communications equipment. Another $8 billion was spent on home computers
for personal use. America's wealthiest consumers spent $7 billion on
boats and aircraft. Another $4 billion was spent on amusement parks
and other commercial participant amusements. Toys and sporting
equipment accounted for $65 billion of the total, while movie admissions and video rentals contributed $13 billion. Live entertainment exceeded $6 billion, and gambling took in more than $28
billion.35
When the new information superhighway is completed in a few
years, entertainment sales are expected to climb even higher. While
working and poor people also spend their consumer dollars on entertainment and recreation, they spend a far smaller percentage of their
disposable income than do the wealthiest groups in the population.
Few of the nation's poor can afford home computers, cellular phones,
and expensive trips to theme parks, resorts, and casinos.
Entertainment and recreation are going to account for an even
larger share of the nation's growth in the coming information era.
Imposing a value-added tax on the consumption of entertainment and
recreation appears a fair and equitable way of transferring a small
portion of the gains of the new high-tech economy from the purveyors
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and beneficiaries to those most in need and least likely to benefit from
the advances of the third industrial marketplace.
Consideration should also be given to enacting a VAT on advertising. More than $130 billion was spent on advertising in the United
States in 1992.36 In the coming information age, advertising is going to
play an even larger role in the economy-especially in the wake of the
flood of media advances expected to come with the creation of an
information superhighway. A sales tax on advertising could generate
additional billions of dollars of revenue for use in government programs to guarantee income and work for millions of the nation's lesswell-off citizens.
The state of Florida successfully passed legislation in 1987 imposing a blanket sales tax on all services, including those of lawyers,
accountants, and companies that buy advertising, only to have the law
repealed six months later because of the strenuous objections of outof-state advertisers. According to Douglas Lindholm, head of the state
tax policy division at Price Waterhouse, "The advertisers have tremendous access to the national media because they essentially pay their
bills." In Florida, says Lindholm, "they were able to tum the whole
issue against the legislature."37
Although powerful vested interests within the business community are likely to resist value-added sales taxes, the alternatives of
taxing income or leaving the problem of technolOgical unemployment
unattended are even more onerous. By imposing a targeted valueadded tax, and then using the revenue exclusively to build up the third
sector and ease the transition into the social economy for the millions
of workers displaced by the new technologies, a closed loop is created
between the market, public, and third sectors. The newly emerging
symbolic analyst class-the top 20 percent of the population who are
the immediate beneficiaries of the high-tech global economy-are
asked to redistribute a small portion of their purchasing power to help
those who have been cast aside by the market forces of the Third
Industrial Revolution. Providing a social wage to millions of Americans, in return for performing meaningful work in the social economy,
will, in tum, benefit both the market and public sectors by increasing
purchasing power and taxable income as well as reducing the crime
rate and the cost of maintaining law and order.
Along with the enactment of a value-added tax, Congress might
also consider passing legislation to increase tax-deductible corporate
contributions to the third sector. Under existing laws, corporations are

Empowering the Third Sector

273

allowed to deduct up to 10 percent of their taxable income in the form
of contributions to nonprofit programs and activities. In practice, they
payout far less. In 1992 manufacturing firms contributed a medium of
1.5 percent of u.s. pretax income while nonmanufacturing companies
paid out less than 0.8 percent. Although corporate philanthropy has
increased steadily from $797 million in 1970 to nearly $5 billion in
1992, it represents less than 5 percent of all giving to the third sector.
Health and human services received the lion's share of corporate
giving, nearly 34.6 percent in 1992. Education received 30.4 percent of
corporate donations in the same year, while culture and art received
9.6 percent, and civic and community programs were given 10.4
percent.38
With profits expected to rise sharply in the years ahead from
increasing globalization of markets and automation of production and
services, transnational companies ought to be encouraged to contribute more of their gains to helping rebuild and sustain the many
communities in which they do business around the world. Legislation
should be introduced and enacted to provide more favorable deductions for companies willing to expand their corporate giving to the
third sector. To assure a fair and equitable sharing of the productivity
gains coming out of the Third Industrial Revolution, corporate contributions could include a sliding charitable index geared to increases in
productivity by industry and sector. If, for example, productivity for a
particular industry were to rise by 2 percent for the year, the government could provide an additional tax deduction for those companies
willing to increase their contribution by a like percentage. By sharing
their gains with the third sector, businesses enjoy the advantage of
being able to participate more directly in the rebuilding of the social
economy, rather than simply handing over tax moneys to the government to dispense.
Preparing for the decline of mass formal work in the market
economy will require a fundamental restructuring of the nature of
human participation in society. By providing shadow wages for millions of working Americans who are devoting more of their time to
volunteer activity in the social economy, as well as providing a social
wage to millions of the nation's unemployed and poor who are willing
to work in the third sector, we can begin to lay the groundwork for a
long-term transition out of formal work in the market economy and
into service work in the social economy. As the various levels of
government begin to shift their focus away from activities and pro-
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grams designed to benefit the marketplace and toward activities and
programs that promote the social economy, proposals of the kind
mentioned above are likely to gain support Forging new working alliances between government bodies and the third sector will
help build self-sufficient and sustainable communities across the
country.

· 18 ·
Globalizing the
Social Economy

T

is playing an increasingly important
social role in nations around the world. People are creating new
institutions at both the local and national levels to provide for needs
that are not being met by either the marketplace or public sector. Jim
Joseph, president of The Council on Foundations, notes that in virtually every country "People are reserving for themselves an intermediary space between business and government where private
energy can be ... deployed for the public good."l The third sector has
grown dramatically in recent years and is quickly becoming an effective force in the lives of hundreds of millions of persons in scores of
countries.
England's experience is closest to that of the United States: it has
thousands of volunteer associations, and in recent years has engaged in
a similar political debate over the role of the third sector. There are
currently more than 350,000 voluntary organizations in the United
Kingdom, with a total income in excess of £17 billion, or 4 percent of
the gross national product. As in the United States, the volunteer spirit
is highly developed in England. A 1990 poll found that more than
39 percent of the population participated in voluntary activities in the
third sector.2
In France, the third sector is just now beginning to emerge as a
social force. In one recent year, more than 43,000 voluntary associations were created. Employment in the third sector has been growing
lately, while jobs in the formal economy have been declining. The
social economy now accounts for more than 6 percent of total employHE INDEPENDENT SECTOR
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ment in France, or as many jobs as are provided by the entire
consumer-goods industry. As noted earlier, the French government has
been at the forefront in providing training and placement of the
unemployed in third-sector activities. In an attempt to reduce the
number of unemployed youth, it launched the Collective Utility
Works. Under the program, more than 350,000 young French men and
women are paid a monthly salary by the government in return for
performing work in either the nonprofit third sector or in the public
sector. Although many of the volunteer groups in France are poorly
financed and enjoy only limited memberships, they are growing in
number and clout and are likely to playa greater role in French life in
the years ahead. 3
The third sector in Germany is growing at a faster rate than either
the private or public sector. Between 1970 and 1987, the nonprofit
sector grew by more than 5 percent. In the late 1980s there were more
than 300,000 voluntary organizations operating in Germany. While
most function without paid staff, the nonprofit sector still accounted
for 4.3 percent of the country's total paid employment in 1987. By the
end of the decade-just prior to reunification-the nonprofit sector
contributed nearly 2 percent of the countrys GNP and employed more
people than the agricultural sector and nearly half as many jobs as the
banking and insurance industries. In recent years, employment in the
nonprofit sector has been growing while overall employment has
declined. Nearly one third of the nonprofit groups in Germany are tied
to churches and religious organizations. 4
In Italy, the voluntary sector was largely centered around the
Catholic Church until the 1970s. In the past two decades however,
nonreligious volunteer associations and groups have sprung up and are
playing an increasingly important role in local communities. It is
estimated that more than 15.4 percent of the adult population in Italy
volunteer their time to activities in the third sector. 5
In Japan, the third sector has grown dramatically in recent years, in
part to address the many new social issues facing the country. The
rapid restoration and reconstruction of Japan in the postwar period
left Japanese society with a new set of problems, ranging from environmental pollution to care for the young and the elderly. The weakening
of the traditional family, long regarded as the primary institutional
mechanism for guaranteeing personal welfare, created a vacuum at the
neighborhood and community level that has come to be filled by thirdsector organizations.
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Today, thousands of nonprofit organizations function throughout
Japanese society attend to the cultural, social, and economic needs of
millions of people. Some 23,000 charitable organizations, called koeki
hojin, currently operate in Japan. These are private philanthropic
organizations, incorporated by the government and involved in the
fields of science, art, religion, charity, and other public-interest endeavors. In addition to the koeki hojin, there are more than 12,000
social-welfare organizations, known as shakaifukushi hojin, which administer day-care centers, services for the elderly, maternal and child
health services, and women's protective services. Most of these organizations are dependent on public-sector support-between 80 and
90 percent-with the remainder of their expenses raised by fees, sales,
charges, and private donations, largely from community chests. The
third sector also includes thousands of private schools, religious institutions, and medical facilities as well as charitable trusts and cooperatives. There are also more than one million community and mass
organizations, including children's associations, which are formed in
most primary school districts and organize outdoor activities, festivals,
sporting events, and fund-raising activities. The elderly are likely to
belong to one of the 130,000 Rozin clubs that exist throughout the
country to meet the social and cultural needs of senior citizens. 6
One of the potentially most powerful third-sector forces in Japan is
the community-based mutual-help organization, which includes more
than 90 percent of all Japanese households. Neighborhood associations began to proliferate in the 1920S and 30s, in large part to address
the issues of rapid industrialization and urbanization. In the late 1930S,
the Imperial government incorporated these associations into the
state machinery. In 1940 the government ordered every community in
Japan to form neighborhood associations and made membership compulsory. The groups were used to spread wartime propaganda and
control the distribution of food and other goods and services. Mter the
war, neighborhood groups resurfaced as self-governing associations
without legal ties to the government Known asjichikai, these organizations now exist in more than 270,000 neighborhoods. A local jichikai
generally consists of between 180 and 400 households. Its leaders are
elected and usually serve two-year terms. 7
The jichikai provide a range of services. They help people who are
in need of financial assistance, are homeless, or who have a serious
illness. Oftentimes the local jichikai will provide free building materials and labor to rebuild a neighbor's house that has burnt down. It also
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sponsors cultural activities and trips and hosts local festivals and fairs.
Many of the associations have become advocates, fighting unwanted
development and unfair housing laws. In recent years the jichikai have
also become increasingly active in environmental issues and often
lobby the government to clean up the environment and enforce pollution statutes.
Because they have no formal legal recognition,jichikai receive no
government funds and have to rely almost exclusively on membership
fees. But even without government money, these associations have
continued to grow and flourish, in large part because of the high
degree of participation by their members. The Confucian tradition,
with its emphasis on cooperation and harmonious relations, has
helped spur voluntary efforts in every community, making Japan's
third sector a formidable force in the life of the country. In the years
ahead, third-sector organizations are likely to play an even more
critical role as local communities are forced to take on increasing
responsibilities in the wake of the government cutbacks in social
services.

A

NEW VOICE FOR DEMOCRACY

Not surprisingly, the new interest in third-sector associations is also
paralleling the worldwide spread of democratic movements. In December 1993, representatives from dozens of countries announced the
formation of a new international organization, called Civicus, whose
mission is to help "cultivate volunteerism and community service,"
especially in regions where the third sector is just beginning to flourish. The organization's first executive director, Miklos Marschall, the
former deputy mayor of Budapest, said, "We are witnessing a real
revolution throughout the world involving tens of thousands of associations, clubs and non-governmental groups." Marschall believes that
"the 90S will be the decades of the third sector because throughout the
world there has been ... a great deal of disappointment concerning
the traditional established institutions such as trade unions, political
parties and churches." The power vacuum, argues Marschall, is being
filled by the creation of small Non-Governmental Organizations
(NGOs) and community groups in dozens of countries. 8 Marschall says
that the new organization "will provide a forum for these groups, an
opportunity for international advocacy, and serve also as a moral world
court."9
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The growing influence of the third sector has been most noticeable in the former communist nations of the Soviet bloc. NGOs played
a decisive role in the collapse of the Soviet Union and the former
satellite regimes of Eastern Europe and now figure prominently in the
reconstruction of that region. In 1988 more than 40,000 illegal nongovernmental organizations were active in the Soviet Union. 10 Many of
the volunteer organizations in Russia and Eastern Europe were nurtured by Church authorities, who provided a safe haven for their
activities. Volunteer groups engaged in a wide range of programs, from
promoting cultural reforms to waging war on environmental degradation. Many engaged directly in political activity, challenging the power
and prerogatives of the state.
These nascent democratic groups proved a far more effective force
in toppling the authoritarian regimes in Eastern Europe and the Soviet
Union than traditional resistance groups steeped in political ideology
and buttressed by paramilitary campaigns. Reflecting on the developments that led to the fall of communism in Central and Eastern
Europe, Soviet historian Frederick Starr argues that the rapid growth
of third-sector activity placed enormous pressure on the already weakened Party apparatus. "The extraordinary effervescence of NGOs of
all types," says Starr, "is the single most distinctive aspect of the
revolutions of 1989."1l
In the wake of the collapse of the Communist Party in Central and
Eastern Europe, the third sector has become the wellspring for new
ideas and reforms as well as for political leadership. It is estimated that
there are upwards of 70,000 NGOs in Central Europe and the former
Soviet Union, offering a grass-roots training ground in the exercise of
participatory democracy.12 With the private sector struggling to be
born, and the newly reformed public sector still in its infancy, the third
sector is playing a unique role in the politics of the region. Its ability to
respond quickly and effectively to local concerns and at the same time
instill the democratic spirit throughout society should, to a large
measure, determine the success of reform efforts in the former communist countries.
As the high-technology revolution and new market forces make
their way into Eastern Europe and Russia, questions regarding technological displacement and growing unemployment are likely to come
to the fore and become central to the political debate there. The rising
tide of xenophobia, nationalism, and fascism, fueled by increasing
unemployment, population pressures, and the globalization of the
market economy, is going to seriously test the fledgling democratic
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spirit of the newly emerging third sector as well as the political stability
of these newly liberated nations. The political future of Central and
Eastern Europe will probably be decided by how well the third sector
can fend off the new wave of neo-fascist sentiment and build a strong
grass-roots infrastructure for popular democratic participation. If the
third sector fails to mount an effective response to the problems of
technological displacement and long-term structural unemployment,
these countries may well succumb to the emotional appeals of fascism,
plunging that part of the world into a new dark age.
While the third sector is playing a pivotal role in the reconstruction of Central and Eastern Europe, its emergent role in the developing nations of Asia and the Southern Hemisphere is no less significant.
NGOStin the third world are a relatively new phenomenon. They have
accompanied the movement for human rights and democratic reforms
in the postcolonial era and are now a major force in the political and
cultural life of countries throughout the Southern Hemisphere.
Today there are more than 35,000 voluntary organizations in the
developing nations.I3 Third-world NGOs are involved in rural development and land reform, food relief, preventive health care and family
planning, early-childhood-education and literacy campaigns, economic development, housing, and political advocacy, and are often the
only voice of the people in countries where the governments are weak
and corrupt and the market economy small or nonexistent. In many
developing nations, the third sector is becoming a more effective force
for dealing with local needs than either the private or public sectors.
This is especially true where the formal market economy plays little
role in the economic life of the community. It is estimated that
volunteer organizations already impact the lives of more than 250 million people in developing nations, and their outreach and effectiveness
will continue to grow in the coming years. 14
The third sector has experienced its greatest growth in Asia, where
there are more than 20,000 volunteer organizations. I5 In Orangi, a
suburb of Karachi, Pakistan, the Orangi Pilot Project has enlisted the
voluntary help of 28,000 families to construct 430,000 feet of underground sewers and build more than 28,000 latrines for local residents.
In India, the Self-Employed Women's Association (SEWA), a trade
union of poor women in Ahmedabad, provides free legal services for
women, child-care services, and training courses in carpentry, plumbing, bamboo work, and midwifery.I6 In Nepal, grass-roots NGOs,
working with local populations, built sixty-two dams at one fourth the
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cost of comparable construction done by the government. 17 In Sri
Lanka, the Sarvodaya Sharanadana Movement (SSM) claims 7,700 on
its staff and works in more than 8,000 villages, helping local populations mobilize resources and create self-sufficient communities. SSM
projects include nutrition programs for preschool children, assistance
to the deaf and disabled, and income-generating training programs for
sewing, mechanical repair, printing, and carpentry.IB In Malaysia, the
Consumers Association of Penang (CAP) works with rural communities, helping them secure government assistance and protecting
them from exploitative development schemes. 19 In Senegal, the Committee to Fight for the End of Hunger (COLUFIFA), with its
20,000 members, helps farmers promote food crops rather than exports. The group also provides training assistance for farmers in better
cultivation and storage techniques as well as programs to raise literacy
standards and improve the health of rural villagers.20 In the Philippines, PAMALAKAYA, an NGO representing 50,000 fishermen, lobbies the government to preserve communal fish ponds and provides
ongoing training and education for its members,2l
Much of the NGO effort in Asia has centered around ecological
concerns. Forest-protection groups, for example, have been set up in
South Korea, Bangladesh, Nepal, and other Asian nations to save the
remaining forests from the hands of loggers and developers. There are
currently more than 500 environmental organizations in India alone,
helping save the soil, plant trees, conserve water, and fight agricultural
and industrial pollution. One of the most effective environmental
efforts of recent years was launched by women villagers determined to
protect their forests from logging companies. The Chipco movement
gained worldwide attention when peasant women lay down in front of
advancing bulldozers and hugged trees to save their forests from being
uprooted. 22
Women's organizations have also proliferated in Asia in the past
decade. In Indonesia and Korea, mothers' clubs are helping women
develop effective family planning. In Bangladesh, members of a national association of women lawyers have traveled to more than
68,000 villages, informing women of their basic legal rights and
providing legal assistance to women who have been victims of mistreatment at the hands of spouses and the government. 23
Latin America, like Asia, has seen an explosion of volunteer
organizations in the past twenty-five years. Much of the impetus for
the emerging third sector has come from the Catholic Church. Priests,
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nuns, and lay people have created a network of local action groups
called Christian Base Communities. In Brazil alone, more than
100,000 base communities, with more than 3 million members, have
been created. About an equal number of similar communities exists
throughout the rest of Latin America. These CBCs combine self-help
and advocacy efforts, creating a bottom-up democratic movement
among the continent's poorest people. 24 In Lima, some 1,500 community kitchens have been established. More than 100,000 mothers work
through these kitchens, distributing powdered milk to the poor. In
Chile, hundreds of urban volunteer organizations, called Organizaci6nes Econ6micas Populares, or OEPs, have been set up to address
public needs long ignored by the government and market sectors.
Some OEPs have established consumer and housing cooperatives.
Others have established health and education programs, alternative
schools, and community kitchens. 25 In the Dominican Republic, women
have joined together to form the Centro de Investigaci6n para la
Acci6n Femina (CIPAF), an NCO that works on improving the lot of
peasant women and poor women of the urban barrios. 26 In Colombia,
more than 700 nonprofit community-housing groups are building
housing units for the homelessP
Neighborhood-improvement associations-juntas de vecirwsexist throughout Latin America. These volunteer groups help build
schools and water taps, organize garbage removal, and arrange transportation services. Parent associations have mushroomed throughout
Latin America over the past decade, helping parents establish childcare centers, community vegetable gardens, and producer cooperatives. In countries where small landowning elites still own and control
much of the countryside, peasant associations and unions have been
formed to press for land reforms. The Mexican National Union of
Autonomous Regional Peasant Organizations and the Movement of
Landless Rural Workers in Brazil are among the best-known and most
visible groupS.28
Africa too is experiencing a rapid growth in third-sector activity.
There are more than 4,000 NCOs currently operating on the African
continent, and many observers regard them as "the most significant
driving force behind development" in that part of the world. 29 In
Uganda, 250 local NCOs provide emergency assistance and healthcare programs to the poor. In Burkina Faso, 2,800 community work
groups, called Naams, with more than 160,000 members, dig ditches,
construct raw-water-storage tanks, build small dams, tend community
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forests, operate literacy programs, build maternity hospitals, pharmacies, schools, and village clinics. The Naams even premote cultural
activities and host sporting events in local communities across the
country.30
In Kenya, the Green Belt Movement, made up of some 80,000
women, has planted more than 10 million trees and taught its members
how to restore and conserve their soil and use natural fertilizer. 31 In
Zaire, the Eglise du Christ, with 12 million followers, works in sixtytwo communities establishing health-promotion programs, primary
schools, and tree-planting campaigns. 32
In many Southern Hemisphere countries where the formal market
economy is virtually nonexistent, especially in the countryside, NGOs
playa somewhat different role than their northern counterparts in the
nonprofit sector. In the United States and other industrial countries,
third-sector organizations often take over activities that the market
cares little about or ignores-for example, rehabilitating low-income
housing and building homeless shelters. However, in the third world,
says Julie Fisher, of the Program on Non-Profit Organizations at Yale
University, NGOs "are getting into precisely the areas that the market
does provide for in the developed countries," because the market
sector barely exists. "Because people are so desperately poor," says
Fisher, "there's literally no opportunity for them in the formal
economy-it's essentially irrelevant to most people in the world."
Local populations often have little choice, says Fisher, but to develop
alternatives to the market. These substitutes often metamorphose into
market activities. The setting up of microenterprises, cooperatives,
and intervillage trading networks is often a precursor to establishing a
rudimentary market in a region or an entire country. Fisher says that
"what you have in the third world is the third sector promoting the
private sector on a massive scale." The gains made from the market
sector are often used, in tum, to finance the continued expansion of
third-sector activity. 33
The third sector is emerging in every region of the world. Its
meteoric rise is attributable in part to the increasing need to fill a
political vacuum left by the retreat of both the private and public
sectors from the affairs of local communities. Global corporations
operating in a global marketplace are usually impervious to the needs
of individual communities. In many third-world countries, the global
market economy is largely absent. Where it does exist, local communities are powerless to negotiate the terms of trade. The rules and
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regulations are set by faceless men operating from behind closed doors
in corporate boardrooms thousands of miles away. Similarly, national
governments are less involved in local communities. In most secondand third-world countries, the governments are fragile arrangements,
tangled in bureaucratic red tape and rife with corruption.
Plagued by slow growth, stubborn unemployment, and mounting
debt, and trapped by a global marketplace that forces each nation to
compete on the lowest plane of international commerce and trade,
governments are losing their hold over local populations. Unable to
deliver basic services and unresponsive to demands from below for
greater participation, they are becoming increasingly tangential to the
lives of their citizens. This is especially true in the developing world,
and is reflected by the subtle change in the way international aid and
development funds are channeled. Although most foreign-assistance
aid still flows from government to government, an increasing number
of public-assistance grants are being funneled from northern governments directly to NGOs in second- and third-world countries. In the
United States, the Inter-American Foundation and the African Development Foundation, both created by Congress, provide funds directly
to grass-roots organizations in developing countries, generally to support sustainable development projects in local communities. The
United States Agency for International Development (AID) also supports local NGO projects and initiatives throughout the third world. 34
While foreign-assistance grants to second- and third-world NGOs
are beginning to inch upwards, most of the money for third-sector
initiatives in the developing nations still comes directly from NGOs
operating in northern industrial countries. Between 1970 and 1990,
northern NGOs increased their grants to southern NGOs from $1 billion to $5 billion. In 1991 the United States accounted for nearly half of
all the private funds transferred to third-sector activity in the developing world. 35
Direct foreign assistance to NGOs in the developing world is likely
to increase in the years ahead as the third sector becomes more
established and better equipped to deal with human needs at the local
level. At the same time, the social economy is going to "playa much
more significant role in the labor market in these countries," says
Miklos Marschall. Like others, Marschall believes "that one of the
most important functions of the NGO sector ... is offering community based job opportunities to people." He says he is convinced
that many of the new jobs that will be created will be in the third sector,
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and that much of the funding for community-based jobs will come
from central governments contracting out to NGOs rather than creating costly public-sector programs. 36
Martin Khor, Director of the Third World Network, worries about
how central governments in the third world are going to finance social
incomes for those persons who are willing and able to work in the third
sector. While direct foreign assistance to community-based NGOs will
help provide some of the necessary funding, inevitably the governments in the third world will have to come up with additional monies
through taxation. Khor argues that if a value-added tax is imposed, it
should be on the technologies, products, and services purchased by
the wealthiest members of society. The third-world activist says that
governments can playa key role in "offsetting the gross inequalities"
that exist in developing countries by "taxing the rich ... as a means to
employ the poor." Khor cautions that the redistribution of income is
the key to advancing the social economy in developing countries. If
"you haven't solved the problem of the social distribution of income,"
warns Khor, "then you can't solve the issue of the development of the
third sector, because how else are you going to finance [it]?"37
The extraordinary growth in third-sector activity is beginning to
foster new international networks. NGOs in northern and southern
nations are exchanging information, organizing around common objectives, and banding together to make their voices heard in the
international community. If there is a shared aphorism that unites
their individual pursuits, it is the oft-heard phrase, "Think globally and
act locally." NGOs in most nations share a new vision that transcends
both the conventional wisdom of the marketplace and the narrow
ideology of geopolitics and nationalism. Theirs is a biospheric perspective. The new activists of the third sector are wedded to democratic participation at the local level, the re-establishment of
community, service to their fellow human beings, and stewardship of
the larger biotic community that makes up the earth's common biosphere.
Although united in a shared vision of the future, NGOs of the
Northern and Southern hemispheres are confronted with a variety of
challenges and priorities on the eve of the Third Industrial Revolution.
While urban NGOs, in both the north and south, will need to address
the issue of rising unemployment brought on by dramatic gains in
productivity and technological displacement, southern NGOs are
going to be confronted with a second, equally profound problem-the
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introduction of agricultural biotechnology and the possible elimination of outdoor farming on the planet. The specter of hundreds of
millions of peasant farmers being made redundant by the geneticengineering revolution is mind-boggling. The loss of international
agricultural-commodity markets could plunge the Southern Hemisphere nations into an economic tailspin and force an international
banking crisis of unprecedented proportions. Civilization would likely
descend into a long-term decline that could last for centuries. For that
reason alone, Southern Hemisphere NGOs are going to feel increasing
pressure to resist the biotechnology revolution in agriculture while at
the same time working for land reform and more ecologically sustainable approaches to farming their land.
Dr. Vandana Shiva, Director of the Research Foundation for
Science, Technology and National Resource Policy, in India, worries
that in her own country, upwards of 95 percent of the farm population
could be displaced in the coming century by the biotechnology revolution in agriculture. If that were to happen, warns Shiva, "We will have
Yugoslavia multiplied a thousand times," with separatist movements,
open warfare, and the fragmentation of the Indian subcontinent. The
only viable alternative to mass social upheaval and the potential collapse of the Indian State, argues Shiva, is the building up of "a new
freedom movement" rooted in land reform and the practice of ecologically sound, sustainable agriculture. 38
NGOs throughout the third world are beginning to band together
to fight the incursion of agricultural biotechnology. In the years ahead,
opposition to both the patenting of native seeds by transnational
companies and the wholesale takeover of agriculture by the global
biotech industry is likely to intensify in virtually every Southern
Hemisphere nation, as millions of farmers fight for their survival
against the new labor-displacing gene-splicing technologies.

THE LAST, BEST HOPE

Northern and Southern hemisphere countries alike face the threats
and opportunities brought on by powerful market forces and new
technological realities. Transnational corporations are blazing a path
across national boundaries, transforming and disrupting the lives of
billions of people in their search for global markets. The casualties of
the Third Industrial Revolution are beginning to mount as millions of
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workers are riffed to make room for more efficient and profitable
machine surrogates. Unemployment is rising and tempers are flaring
in country after country caught up in the corporate crossfire to improve production performance at all costs.
Third-sector service and advocacy groups are lightning rods for
rechanneling the growing frustration of large numbers of unemployed
people. Their efforts to both kindle the spirit of democratic participation and forge a renewed sense of community will, to a large extent,
determine the success of the independent sector as a transformative
agent for the post-market era. Whether the third sector can grow and
diversify fast enough to keep up with the increasing demands placed
on it by a disinherited workforce is an open question. Still, with the
shrinking of work in the formal market and the diminution of the role
of central governments in the day-to-day affairs of the people, the
social economy becomes the last best hope for re-establishing an
alternative institutional framework for a civilization in transition.
The high-tech savants remain unconvinced of the crisis at hand.
From deep inside the gleaming new global village, surrounded by
sophisticated technological hardware capable of performing stupendous feats, the future looks hopeful. Many in the emerging knowledgeclass envision a world of near-utopian grandeur, a place of overflowing
abundance. In recent years, scores of futurists have written breathless
tracts prophesying the end of history and our final deliverance into a
techno-paradise mediated by free-market forces and ruled over by
detached scientific expertise. Our politicians tell us to begin preparing
ourselves for the grand exodus into the postmodern era. They hold out
visions of a new world of glass and silicon, global communication
networks and information superhighways, cyberspace and virtual realities, soaring productivity and unlimited material riches, automated
factories and electronic offices. They tell us that the price of admission
to this new and wondrous world is re-education and retraining, acquiring new skills for the many job opportunities opening up along the
spanking new commercial corridors of the third industrial marketplace.
Their predictions are not without merit. We are, indeed, experiencing a great historic transformation into a Third Industrial Revolution and heading inexorably toward a nearly workerless world. The
hardware and software already exist to speed our passage into a new
silicon-based civilization. The yet-unresolved question is how many
human beings will be left behind on this final leg of the industrial
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journey, and what kind of world ultimately awaits the rest of us on the
other side.
~
The apostles and evangelists of the Information Age entertain few
if any doubts about the ultimate success of the experiment at hand.
They are convinced that the Third Industrial Revolution will succeed
in opening up more new job opportunities than it forecloses and that
dramatic increases in productivity will be matched by elevated levels
of consumer demand and the opening up of new global markets to
absorb the flood of new goods and services that will become available.
Their faith, and for that matter their entire world view, hinges on the
correctness of these two central propositions.
The critics, on the other hand, as well as a growing number of
people already left at the wayside of the Third Industrial Revolution,
are beginning to question where the new jobs are going to come from.
In a world where sophisticated information and communication technologies will be able to replace more and more of the global workforce,
it is unlikely that more than a fortunate few will be retrained for the
relatively scarce high-tech scientific, professional, and managerial jobs
made available in the emerging knowledge sector. The very notion that
millions of workers displaced by the re-engineering and automation of
the agricultural, manufacturing, and service sectors can be retrained
to be scientists, engineers, technicians, executives, consultants,
teachers, lawyers and the like, and then somehow find the appropriate
number of job openings in the very narrow high-tech sector, seems at
best a pipe dream, and at worst a delusion.
Then there is the oft-heard argument that new technologies, products, and services not yet even imaginable will come along, providing
new business opportunities and jobs for millions. Critics, however,
point out that any new product lines introduced in the future will
probably require far fewer workers to assemble, produce, and deliver
and thus not add significant numbers to the employment rolls. Even if
a product with a universal market potential were to emerge todayone similar to radio or television-its production would likely be
highly automated and require few on-line workers.
Similarly, many observers wonder how an increasingly underemployed and unemployed global workforce, displaced by the technologies of the Third Industrial Revolution, is going to be able to afford
all of the products and services being turned out by the new highly
automated production systems. While the advocates contend that the
loosening up of trade barriers and the opening up of new global
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markets will stimulate pent-up consumer demand, the naysayers
argue that soaring productivity will face increasingly ineffective
and weak consumer demand throughout the world as growing numbers of workers are displaced by technology and lose their purchasing
power.
The skeptics are probably right in their concern over technological
displacement, job loss, and reduced purchasing power. However, there
is little reason to believe that the technological and market forces
already set in motion are going to be effectively slowed or stopped by
any kind of organized resistance movement in the years ahead. Short of
a long-term global depression, chances are that the Third Industrial
Revolution will continue to run its course, elevating productivity and
displacing growing numbers of workers, all the while providing some
new job opportunities but not nearly enough to absorb the millions
made redundant by the new technologies. Global markets are also
likely to continue to expand, but not nearly fast enough to absorb the
overproduction of goods and services. Rising technological unemployment and declining purchasing power will continue to plague the
global economy, undermining the capacity of governments to effectively manage their own domestic affairs.
Already, central governments are straining under the weight of a
technological revolution that is leaving millions jobless and destitute.
The globalization of the market economy and the automation of the
agricultural, manufacturing, and service sectors is fast changing the
political landscape in every country. World leaders and governments
are at a loss on how to soften the blow of a Third Industrial Revolution
that is ripping through whole industries, flattening corporate hierarchies, and substituting machines for workers in hundreds of job
categories.
The middle class, long the voice of reason and moderation in the
political life of industrialized nations, finds itself buffeted on every
side by technological change. Squeezed by reduced wages and rising
unemployment, growing numbers of the middle class are beginning to
search for quick solutions and dramatic rescue from the market forces
and technological changes that are destroying their former way of life.
In virtually every industrial nation, fear of an uncertain future is
driving more and more people from the mainstream to the margins of
society, where they seek refuge in extremist political and religious
movements that promise to restore public order and put people back
to work.
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Rising levels of worldwide unemployment and the increasing
polarization between rich and poor are creating the conditions for
social upheaval and open class warfare on a scale never before experienced in the modern age. Crime, random violence, and low-intensity
warfare are on the rise and show every sign of increasing dramatically
in the years immediately ahead. A new form of barbarism waits just
outside the walls of the modern world. Beyond the quiet suburbs,
exurbs, and urban enclaves of the rich and near-rich lie millions upon
millions of destitute and desperate human beings. Anguished, angry,
and harboring little hope for an escape from their circumstances, they
are the potential levelers, the masses whose cries for justice and
inclusion have gone unheard and unaddressed. Their ranks continue
to swell as millions of workers find themselves pink-slipped and
suddenly and irrevocably locked outside the gates of the new hightech global village.
Still our leaders talk of jobs and crime, the two great issues of our
time, as if they were only marginally related, refusing to acknowledge
the growing nexus between technological displacement, job loss, and
the rise of an outlaw class for whom crime is the last means to secure a
piece of a shrinking economic pie.
This then, is the situation the world finds itself in during the early
years of the transition into a Third Industrial Revolution. In industrial
countries, concern over the jobs issue has led to growing ideological
battles between warring groups. The free-marketers accuse the trade
unionists of obstructing the process of globalization of trade and of
inciting the public with xenophobic appeals to protectionism. The
labor movement counters that the transnationals are pushing wages
down by forcing its workers to compete with cheap labor from the
third world.
The technological optimists accuse the critics of high technology
of trying to hold back progress and of harboring naive neo-Luddite
fantasies. The technology critics charge that the technophiles care
more about profits than people, and that in their pursuit of quick
productivity gains, they are unmindful of the terrible toll that automation takes on the lives of millions of workers.
In the United States, some liberal politicians are calling for a new
New Deal and massive expenditures on public-works programs, aid to
cities, and welfare reform. Most political observers, however, as well as
a majority of the electorate, are reluctant to cast the government back
into the role of employer of last resort, for fear of greatly increasing

Globalizing the Social Economy

291

budget deficits and the national debt. The conservative forces are
rallying around the theme of laissez-faire, arguing that less government interference with the market will help speed the process of
globalization and automation, ultimately providing a larger economic
pie for everyone to share. Bogged down by so many conflicting and
contradictory ideas of what should be done, our leaders continue to
muddle along with few constructive suggestions on how to reduce
unemployment, create jobs, cut the crime rate, and ease the transition
into the high-tech era.
This much we know for sure: We are entering into a new period in
history where machines will increasingly replace human labor in the
production of goods and services. Although timetables are difficult to
predict, we are set on a firm course to an automated future and will
likely approach a near-workerless era, at least in manufacturing, by the
early decades of the coming century. The service sector, while slower
to automate, will probably approach a nearly automated state by the
mid-decades of the next century. The emerging knowledge sector will
be able to absorb a small percentage of the displaced labor, but not
nearly enough to make a substantial difference in the rising unemployment figures. Hundreds of millions of workers will be permanently
idled by the twin forces of globalization and automation. Others, still
employed, will work far fewer hours in order to more equitably
distribute the remaining work and provide adequate purchasing
power to absorb the increases in production. As machines increasingly
replace workers in the coming decades, the labor of millions will be
freed from the economic process and the pull of the marketplace.
Unused human labor is the central overiding reality of the coming era
and the issue that will need to be confronted and addressed head-on by
every nation if civilization is to survive the impact of the Third
Industrial Revolution.
If the talent, energy, and resourcefulness of hundreds of millions
of men and women are not redirected to constructive ends, civilization
will probably continue to disintegrate into a state of increasing destitution and lawlessness from which there may be no easy return. For this
reason, finding an alternative to formal work in the marketplace is the
critical task ahead for every nation on earth. Preparing for a postmarket era will require far greater attention to the building up of the
third sector and the renewal of community life. Unlike the market
economy, which is based solely on "productivity" and therefore amenable to the substitution of machines for human input, the social
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economy is centered on human relationships, on feelings of intimacy,
on companionship, fraternal bonds, and stewardship-qualities not
easily reducible to or replaceable by machines. Because it is the one
realm that machines cannot fully penetrate or subsume, it will be by
necessity the refuge where the displaced workers of the Third Industrial Revolution will go to find renewed meaning and purpose in life
after the commodity value of their labor in the formal marketplace has
become marginal or worthless.
The resurrection and transformation of the third sector into a
powerful independent realm capable of absorbing the flood of displaced workers let go by the market sector must be given urgent
priority if we are to weather the technological storm clouds on the
horizon. Thoughtful ways must be found to transfer a growing portion
of the productivity gains of the Third Industrial Revolution from the
market to the third sector, to keep pace with the increasing burden that
will be placed on the social economy.
Faced with the daunting prospect of absorbing growing numbers
of workers cast off by the marketplace, and providing more and more
basic social services and cultural amenities, the third sector will need
significant infusions of both volunteer labor and operating funds.
Providing shadow wages for volunteering time, imposing a valueadded tax on the products and services of the high-tech era to be used
exclusively to guarantee a social wage for the poor in return for
performing community service, and increasing the tax deductions for
corporate philanthropy tied to productivity gains are just a few of the
steps that can be taken now in the United States to increase the thirdsector profile and effectiveness in the years ahead. In other countries,
different approaches and incentives will likely be advanced to
strengthen and broaden the mandate of the social economy.
Up to now, the world has been so preoccupied with the workings of
the market economy that the notion of focusing greater attention on
the social economy has been little considered by the public or by those
who make public policy. That is likely to change in the coming years as
it becomes increasingly clear that a transformed third sector offers the
only viable means for constructively channeling the surplus labor cast
off by the global market.
We are entering a new age of global markets and automated
production. The road to a near-workerless economy is within sight.
Whether that road leads to a safe haven or a terrible abyss will depend
on how well civilization prepares for the post-market era that will
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follow on the heels of the Third Industrial Revolution. The end of work
could spell a death sentence for civilization as we have come to know it.
The end of work could also signal the beginning of a great social
transformation, a rebirth of the human spirit. The future lies in our
hands.
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