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PREFACE

his monograph is both an intellectual map and a guide to action in

the new economic environment. It describes a new economy

founded onanew set of competitive standards that have transformed

organizations, economic cycles, jobs and skill requirements. This
monograph is about the real economy of organizations, people and technology,
not the statistical economy so often reported in second hand data. Overall
estimates on the movement of interest rates, trade and budget deficits, job
creation and other economic aggregates provide useful indices of our
economic progress but tell us little about what works on the job. The dizzy
heights of statistical abstraction are too far removed from the daily operations
of the real economy to be of significant help to decision makers inside the
workplace. Our accustomed indices of economic change are incomplete
because they rely on information gathered from the outside looking in at the
real economy of organizations, technology and people. Moreover, they
inevitably emphasize the dead weight of past practices more then the leading
edge of economic events, encouraging unwarranted comfort with the pace of
our adaption to new realities.

The perspective taken here is decidedly different. It looks on the
emerging economic reality from ground level; inside the present economy
looking outward toward the future. The monograph guides the reader
through the new economy. The journey begins with an elaboration of
competitive standards in the new economy and leads on to an analysis of
organizational structures, economic life cycle“., technologies, job designs
and skill requirements. It is intended as a map to orient economic decision
makers in the unfamiliar terrain and as a blueprint and a tool kit for
assembling strategies, technologies, organizational structures and skills
necessary lo cope, survive, prosper and grow in the new economic context.

This is not the only discussion of the new economy. Yet it differs from
the others because it is comprehensive. Other discussions of the emerging
economic reality usually treat some aspect of the whole, emphasizing
changing competitive standards, organizations, pmduu cycles, jobs or
skills. ‘The analysis that follows integrates the various aspects of the new
economy into a cohesive frame. Each aspect of the new economic reality is
discussed separately and with careful attention to the relationships between
each of the parts and the whole.

The monograph begins by providing an overview of the new economy
and places Americainit. The body of the monograph elaborates the separate
aspects of the new economy in five parts. Part | presents the competitive
standards that provide the comerstone for the new economic reality. Part 11
of the book explains the role of technology, especially information technology
in the new economy. Part Ill explains how the orderly cycles of economic
change have been transformed in the new environment. Parts IV, V and VI
discuss the impact of new ¢ ompetillve standards, technologies and the
radical alteration in process of economic change on organizations, jobs and
skills respectively.
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INTRODUETION

he sense that we are entering on a new economic order is widely

shared. The pages that follow are one more attempt to link the past

and present economies to the next one. At this writing, the future

economic order is perceived only dimly. We know the traits of its
lineage buthave little knowledge as to how these traits will recombine to form
a new organic whole. Prior attempts to name our economic future have not
wom well. Terms like “*postindustrial economy™ and “service economy™
oversimplify and point us toward an economy that will not work. We will not
survive by deindustrializing and “taking in each other’s wash™ or becoming
a nation of hamburger flippers. Nor will our manufacturing industries
prosper without the support of complementary service and natural resources
capabilities. In short, at present naming our economic future is premature.
We do know that the future economy will be new, however, so the analysis
that follows refers to it simply as the “new economy.”

This monograph explains the new economy from the point of view of
people at work. Specifically, it examines the impact of changing competitive
standards, new technologies, and emerging organizational structures on jobs
and skill requirements in the American workplace. This information should
be useful to both individuals and institutions. It provides a context for
individuals to plan their careers. In addition, the analysis can help employ-
ers, educators, and governments adjust to new competitive requirements.

Any attempt to foretell the future runs the risk of confusing the
destinati.n and the journey. Inevitably, the analysis that follows, to some
extent, confuses the processes of change with change itself. But the effort is
worthwhile if, by anticipating the general trajectory of current trends, we can
influence the shape of things to come. At present, the new economy is still
aseries of different possibilities contingent on awide variety of choices. Once
these choices have been made, the nation will be wedded to a dominant
configuration of markets, strategies, organizational structures, job designs,
and skill utilization. This monograph is offered in the interest of informing
choices that will promote America’s competitiveness and expand opportu-
nity for her citizenry.

Anthony Patrick Carnevale
Washington, D.C., 1991




ABSTRACT

merica is adjusting to the competitive realities of a new economy.
The new economy is distinguished from the old economy by a new
set of competitive standards. In the old economy competitive
success was based almost exclusively on the ability to improve
productivity. In the new economy organizations and nations compete not
only on their ability to improve productivity but on their ability to deliver
quality, vaniety, customization, convenience, and timeliness as well.

The shift from the old to the new economy results from the globalization
of wealth and competition and from the introduction of new flexible
technologies that allow the simultaneous pursuit of the full range of new
competitive standards on a global scale.

The new competitive standards and flexible technclogies of the new
economy need to be housed in new kinds of organizations. Both large,
top-down hierarchies typical of manufacturing and smaller. isolated and
fragmented structures typical of services are being replaced by flexible
networks.

The new economy is creating a new structure of jobs. Organizations are
using a mix of highly skilled but fewer production workers and more service
workers 0 meet new competi*ive standards.

The new economy also requires a more highly skilled workforce.
Workers' skills need to be both broader and deeper especially at the point
of production, service delivery, and at the interface with the customer in
order to meet new competitive standards and to complement flexible
organizational structures and technology.

10
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THE NEW ECONONYT

he new economy is already upon us. It is pulling threads from the

weave of our economic past, creating a whole new cloth. The most

obvious change ir. the texture of the fabric is the growing complexity

in the pattem of standards that we must meet in order to win in
economic competition. In the old economy, nations competed principally on
the basis of productivity and prices. Our success as a nation was measures}
by our ahility to produce higher volumes of goods and services with the same
or fewer resources. In the new economy, our national competitiveness is
based not only on productivity, but also on quality, variety, customization,
convenience, and timeliness. People are demanding high-
quality goods and services that are compelitively priced,
available in avanety of forms. customizeJ to specific needs,
and conveniently accessible. What's more, people don’t
want to wait patiently for state-of-the-ant products and
services.

These rew market standards result from profound
economic and social changes in America and around the
world. Inthe new economy, consumers are richer than in the
old economy. They use more time making money than
spendingit. Today’s consumers can afford something better
than they used to. They demand, and new technologies
allow, quality, variety, customization, convenience, timeli-
ness, and mass production prices, What's more, in the
global economy, if American industry doesn’t meet these
standards, somebody else will.

Central to the new economy are flexible and informa-
tion-based technologies. In fact, today's most important
technology is our friend, the computer. In its vanous disguises, this
information-based technology raises our potential for higher productivity
and quality. It provides sufficient flexibility to tailor products and services
to smaller marke’s and even to individual customers. In addition, by
integrating producers and consumens into economic networks, it helps to
create anenvironment in which goods and services car. be delivered globally
or locally in a convenient and timely way.

As new economic and technical forces change the standards for
economic competition, they also affect organizational structures, skill
requirements, and jobs. Organizational formats are shifting toward flexible
networks that use information to integrate organizations, expziite strategic
changes, and improve customer service. In fact, the phvsical energy
necessary to extract resources, manufacture products, and deliver services
is becoming icss important than the information required to respond to
markets quickly. Increasingly, information is becoming the basic raw

mm 1l
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W NAT U T W E R EW EC o R O M YVY?

material of econoric processes and the end product of economic activity.
This shift to information networks is evident in the large hierarchies of big
business and the structures of the service and small business sectors.
Today’s employers in large hierarchies are driving authority, skill, and
resources toward production and service delivery. flattening the middle tiers
of the hierarchies. In industries with typically small, autonomous, and
isolated organizations, new market demands and the capacity of new
i1formation technologies are reducing fragmentation and integrating small
structures into effective networks.

As the new economy emerges, the role of peopie at work is also changing.
Capital-to-labor ratios are continuing to grow, and direct labor participation
inthe processes of resource extraction, manufacturing, and service provision
is declining. As a result, human responsibilities and skill requirements are
increasing and becoming less job specific, job assignments are becoming
more flexible and overlapping, and employees are spending more time .
interacting with one another and with customers.

Overall we are experiencing an increase in service functions and
service jobs in all industries. The new maiket standards along with the
declining hands-on participation of labor at work are creating a new
competitive reality that emphasizes service. At the same time, unpaid
household labor is being absorbed into the service economy as the value of
human capital and time increases.

In the new economy, flexible work teams and information networks
within and among economic institutions are the basic units of production.
The demand for state-of-the-ant products and services requires flexible,
integrated work organizations that get innovations off the drawing board and
into the hands of consumers quickly. The need to cus .omize a wide and ever-
changing assortment of products and services requires closely integrated
working groups that can shift fluidly. Similarly, market demands for quality
and convenience are difficult to achieve without teamwork, and the new
information-based and flexible technologies result in organizations and work
processes that rely on shared information. The trend toward more general
and overlapping work assignments and skills forces employees to interact to
meet shared responsibilities. Economic activity becomes more of a collec-
tive activity conducted by groups of people.

12
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THE NEW ECONO M

CIN HISTORICAL
PERSPECTIVE

very economic era has its charactenistic signature—a dominant
mode of extracting natural resources to produce goods and of
providing services. Two major economic eras, craft production and
industrial mass production, preceded and influenced the new
economy.

THE PREINDUSTRIAL CRAFT ECONOMY

The age of ciaft production was characterized by the autonomy of skilled
farmers, miners, and artisans. Organizations employed only a few individu-
als. Artisans, who occupied the uppes tiers of a relatively flat occupational
hierarchy, were broadly skilled and used general-purpose tools to turn out
a wide variety of custemized products. Each artisan usually worked in a
single medium, such as cloth, wood, metal, glass, or leather. Both the
mediums and the tools were subservient to the skill. The conception,
execution, and control of work were unified inthe individual. Remuneration
was based on skill and output.

THE MASS PRODUCTION ECONOMY

The charactenstic signature of this era has been the rationalization of
economic activity: simplifying and increasing the scale of activity in order
to provide large quantiiies at lowest costs. In the mass production economy.
the autonomous artisan gives way to the dependent employee who works in
the context of a workforce and an organization. The artisan’s unity of
conception, execution, and control xt work is fragmented in the mass
production workplace: Jobs are organized into segmented hierarchies. The
machine substitutes for the artisan’s tool. The human scale of cottage and
shop is repiaced by the industrial leviathan. The natural rhythms cheracter-
istic of the craft and farm economy give way to bureaucratic procedure and
the machine cadences of the factory. The tool was an extension of the artisan’s
skill and purpose; the worker is an extenrion of the machine, The artisan was
paid for skill embodied in the final product; in the mass productioneconomy,
wages are atlached to jobs rather than skill or final products.

The craft economy did not disappear with the advent of mass production
but has survived in an uneasy coexistence in its shadow. Markets for shor-
run production and specialized services have persisted. Someone has to
invent and make the mass production machinery. Moreover, the mass
production system requires employees with the ability to tailor machine-
made products to specific uses. The pipe fitter, the machinist, and the tool
and die makerare cases in point. Some industries, such as construction, have

\
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been difficult to raticnalize with the available technologies and have
continued in the craft tradition. Also, professional and administrative
services have grown as a result of mass production, urbanization, and
increased disposable income, and this growth has provided new opportuni-
ties to expand the craft model. The urge to rationalize craft and professional
work through mechanization and Taylorist work practices persists, however,
in the interest of greater efficiencies and cost savings.

THE, NEW ECONOMY

The similarities and differences between the new economy and the craft
and mass production economies are instructive. The i .ew market standards
of customization, variety, convenience, timeliness, and quality are similarto
those in the craft economy. At the same time, the new economy utilizes a
powerful capital base to produce craftlike products on a scale and at prices
more akin to mass production than the low-productivity craft economy. The
urge to rationalize economic activity and thereby extract resources, manu-
facture, and provide services at least cost is far from spent. The new economy
retains the productivity standard and adds to it.

Unity of conception, execution, and control over work, charactenstic of
the craft economy but fragmented *n the mass production system, reemerges
in the new economy (Baran and Parsons, 1986). The employees do not work
asindependently as artisans did, but there are also diffe rences fromthe mass
production economy: Employees are more autonomous and do not work in
the rationalized hierarchies typical of the mass production system. The new
context forwork is loosely knit teams and networks organized flexibly around
information. As in the craft economy, control is exerted through common
values and goals amived at by consensus-building processes and coopera-
tion rather than through authority-based control systems.

The new economy represents a return to craft standards for remunera-
tion, but wages are increasingly dependent on the overall skill and perfor-
mance of the group rather than the individual. “Gainsharing” and other
forms of gmoup incentives are on the rise, automatic cost-of-living increases
have declined dramatically . and employees are generally more attunedto the
effect of orgunizational performance on their earnings.

In sum, the emerging new economy retains the volurne and productivity
standards of mass production and mamies them 1o the craft standards of
quality, variety, customization, convenience, and timeliness. A notable
difference is that autonomous artisans and anonyme s mass production
workers are replaced by interdependent work teams.

14
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AMERICA IN

t present, our general undersianding of the new economy far

exceeds its acceptance in the American workplace. In short, we

know where we need to go, but we don’t know how to get there. The

reasons are plain enough. The path of economic progress is rarely
smooth. Our path toward the new economy nanows as we encounter
economic, social, technical, and political bottleneck.s. Our ability to move
beyond these bottlenecks, to embrace the future, will require hard choices.
We have encountered other barriers in our previous economic transitions
and there is much to be leamed from them. They provide the context for our
current economic dilemmas. They reflect our values as a nation and our
common sense of the appropriate balance between the
competing claims of public and private institutions. em-
ployers and employees, and present and future genera-
tions.

Transport proved the first hurdle in the path of Ameri-
can economic and technical development. The interior
regions of the New World were rich in natural resources,
livestock, and produce. Meat, poultry, coal, and crops
produced in western Ohio or Pennsylvania tripled in value
by the time they reached New York, Philadelphia, or
Baltimore (Liebergott, 1984, p. 93). Yet in 1800, it still took
fifty-three days of hard riding to get from Detroit to
Pittsburgh. By 1820, the race between the canals and the
railroads was on. The canals won the early rounds. In 1825, the Erie Canal
provided the first gateway to the East, connecting Ohio, Indiana, and lllinois
to New York Harbor. No longer did shipments have to be moved through
Montreal, where the harbor was frozen for almost four months every year
(Liebergott, 1984, p. 105). The railroads finally overtook the canals as the
principal means of moving goods from west to east, because the railroads
were faster and could carry heavier loads.

American manufacturing was bom in New England at the turn of the
nineteenth century and grew over the next fiftv years as a result of borrowed
technology and protection from foreign competition by the artificial oceans
of embargo and tariff. Yet as late as 1860, only 14 percent of Americans
worked in manufacturing, whereas 53 percent still worked in agriculture.
Because the preponderance of economic activity was still in agriculture, the
rationalization of economic activity, usually associated with manufacturing,
had its first and most powerful impact on the farm. By the time the first shots
were fired on Fort Sumter in 1861, agricultural productivity had increased
enormously compared with piuductivity rates at the turn of the century.
Careful brecding had increased the livestock yield dramatically, and
between 1810 and 1860, this same process of unnatural selection had
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doubled the fleece per sheep (Licbergott, 1984, p. 166). Over the same
period, improved seed had increased the yield from a single cotton picker
from fifty to almost two hundred pounds of cotton per day, and the cotton gin,
a machine that separated cotton seed from raw cotton, had increased the
number of cleaned bales produced in a single day eightfold. The number of
hours required to produce a bushel of wheat or com had been cut roughly in
half over the same fifty years.

Rapid advances in industry arrived after the Civil Warin the form of new
energy sources and manufacturing processes. The principal technological
bottlereck to the advance of American manufacturing was energy, and the
shift from water to steam power after the Civil War and the subse Juent shift
to electricity between 1880 and 1930 made quantum changes in the power
and productivity of manufacturing processes. Production systems became
both more powerful and more flexible, ultimately moving the locus of
production from rural to urban settings. New manufacturing processes
developed after the Civil War also expanded output. For instance, new
processes for making cheeper and better stcel and alumitium increased
output and reduce prices more than tenfold be tween midcentury and 1880.

As the nation raced toward the twentieth century, the increased produc-
tive capacity in agriculture and industry encountered new educational,
organizational, and nnancial barriers to economic progress. As productivity
increased, agniculture began shedding unskilled labor. As private industry
developed off the farm, the lack of complementary infrastructure became a
barrier to further expansion. The nation required an urban, industnal labor
force made up of highly skilled white-collar and technical employees and
blue-collar laborers. In addition, substantial investments were required to
pay for railroads, roads, and the communications infrastructure that would
move raw products from west to east. Urban infrestructure, including
electrification and sewage treatment, demanded a huge capital outlay.
Private emplovers needed new institutions and financial mechanisms to
support the expensive technical and organizational infrastructure of mass
production. In the end, the government paid for the urban infrastructure, the
industrial labor force, and the roads. Private industry built new financial
institutions large and powerful enough to afford private development of
factories, railroads, and new communications infrastructure.,

The urban industrial economy that emerged in the twentieth century
relied on extensive investments in both machine and human capital from
both public and private sources. But the new system also required stable
production and constantly increasing consumption to justify the costs of the
infrastructure and te maintain the increasingly wage-dependent urban
workforce. With time, strikes and recessions proved that the new bottleneck
in the development of the nation’s economic system was an instability in the
workplace and in consumer markets,

Eventually, managers were able to promote stability in the workplace
without surrendering substantial control by paying higher wages and
maintaining a more accommodating relationship with nonsupervisory em-
ployees and their unions. The stability of markets was improved by
increasing tl:= buying power of individual consumers, extending credit, and
controlling national economic performance by regulating the money supply
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and government spending. Consumer credit, which had been available since
Singer began selling sewing machines in the late nineteenth century, was
offered for International Harvester’s farm implements shortly thereafter and
for Ford’s and General Motors’(GM) automobiles in the 1920s. Further
extension of credit was interrupted during the Great Depression, but credit
became generally available after World War I1. The Depression and the war
demonstrated the need for new tools to stabilize the national market. After
the Depression, a financial safety net was created for the unemployed, the
underemployed, and other dependent populations, guaranteeing demand in
slack periods. War production demonstrated the ability of the national
government to sustain aggregate deman ] through the manipulation of
taxation, government spending, and control over the money supply.

By the beginning of the postwar era in the United States, all the aspects
of the economic system seemed to have been reconciled. Both production
and overall demand had been stabilized. World War II had unleashed our
economic system and gradually created a new optimism based on economic
success. The hothouse economy of the postwar boom produced abundance
on an unprecedented scale. The pent-up demand for consumer & ds
continued tostimulate the resources mobilized forwar production. The result
was effortless growth. Our economic system seemed to have the self-
sustaining power of a social gyro. Once set in motion, it spun free at an ever-
acc *leratingiate. Public policies braked or nudged the freely spinning wheel
at the point of demand—a political convenience for a society concemned with
the excesses of planned societies in the East.

The pace and path of economic development ran into new obstacles in
the early 1970s. A productivity decline suggested to some observers that
there was something wrong with the way we were using technology, people,
and the organization of work. Others blamed the decline, at least in part, on
the infusion of new female and young workers who had less experience and
educational preparation than previous workers. Shortages of energy and
other raw commodities proved another barrier to effortless growth in the
1970s. Bottlenecks arose in markets as well. By the 1980s, postwar produc-
tivity resulted in a saturation of mass markets at home, encouraging the
globalization of competition. Eventually, global demand has been saturated
as well, with a glut of production in an increasing number of industries.
Growth has become stagnant since the early 1970, and the economic and
technical arrangement rooted in the industrial revolution seems to have
exhausted the possibilities for stabilizing either production or markets.

As we enter the last decade of the twentieth cen*ury, the nation is
breaking a path toward the new economy. But numerous new obstacles
impede our progress and have become the focus of enormous social,
economic, and scientific energy as pressure for growth continues to build.

Inside the workplace, flexible technology needs to be matched with more
skilled and autonomous workers and work teams. New, more flexible work
organizations that drive authority and resources toward the point of produc-
tion, service delivery, and the customer are also required if we are to take
advantage of the inherent potential of new human and machine combina-
tions.
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Barriers that impede progress toward the new economy are apparent
outside the workplace as well. Environmental limitations to growth await a
technical solution. The new economy is emerging in the midst of a financial
dilemma-—one that is fraught with savings-and-loan bail-outs, junk bonds,
and foreign debt. Also, although the new economy will require massive
public and private investments in the nation’s human, organizational, and
technical infrastructure, the financial capital necessary for this overhaul is
being absorbed in an orgy of public and private consumption. In addition, it
is increasingly clearthat our ability to stabilize domestic markets is no longer
enough; the new economy has gone global, and global economic events tend
to affect and impinge on our domestic economy. The unpredictability of
global economic events requires new mechanisms for stability. Finally, the
demographic surpluses of the 1970s are giving way to longer term demo-
graphic scarcity. The number of available workers is declining rapidly.
Moreover, more employees will come from populations in which our human
capital investments prior to work have been insufficient (Johnston and
Packer, 1987).

We canbe cautiously optimistic about the American prospect inthe new
economy. Much will depend on our ability to break through the bamiers.
Other nations face many of the same obstacles, but we move into the new
economic era with the additional burden of our past siccesses. Old and once
successful habits die hard. We set the standards in the old economy. The
United States labors ontoward the new econc my, however, draggingthe dead
weight of our past industrial successes along behind.

The pages that follow attempt to provide a more complete description of
America and the new economy. The discussion will weave the more obvious
threads of past and present into a new cloth. Because the past. present, and
future are so inextricably bound, the past and present economies will be used
throughout as reference points to describe the emerging economic reality.

There is no logical spot to break into the seamless weave of forces that
are creating the new economy. There are many strands to choose from in
unraveling the fabric of economic change. What's inore, the forces of change
are hopelessly tangied. It is impossible to separate changes in markets,
technology, strategies, organizational structure, job design, and workforce
quality. Therefore, the examination that follows begins with a discussion of
the increased breadth and depth of standards for competitive snccess in the
new economy. Arguably, markets are . good place to start because they
represent the separate strands of the economic system made whole. Part 11
of this monograph discusses the special role of technology in the new work
environment, and Part [1I examines the changing nature of the economic life
cycle. Parts 1V, V, and VI examine the impact of the emerging economic
reality on organizations, jobs, and skills, respectively.
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THE NEW MARKET

STANDARDS

P A RT 1

Markets are the nexus where producers and consumers come together.
A market represents the distillation of human wants and needs into material
goods or services. Moreover, markets are a relatively uniform motif in the
disjointed pattem of economic change. The basic human wants and needs
expressed in markets do not vary much over time: food and drink, housing,
health care, education and training, communication, transportation, enter-
tainment, community, physical and emotional security, and safe and
pleasant surroundings. Ultimately. the new economy will he measured by its
ability to satisfy these timeless wants and needs efficiently and fairly.

n 8000 B.C.. humans settled down to farm (Grayson and O0'Dell, 1988,

p- 49). Early agricultural production was used mostly for subsistence or

to pay tnibute or rents and was rarely sold competitively.

Competition and competitive standards were primitive.
Subsequently, in 4500 B.C., small communities and tool-
based manufacturing appeared along with early crafts
(Grayson and O'Dell, 1988, p. 50). The labor-intensive craft
and agricultural economy developed gradually over the next
several hundred years. Competition in agricultural markets
accelerated slowly with urbanization, as townspeople
created a growing demand for farm surpluses.

Output per person remained relativelv flat until the
eighteenth century—10,000 years after the first farms
(Grayson and O’Dell, 1988, p. 51). Thereafter, the eco-
nomic history of the world is the story of ever-expanding
consumption of goods and services as the frontiers of human wants and needs
receded before the onslaught of increasing productivity.

Productivity—the ability to get more with the same or fewer resources—
has been a self-starter ever since. Supply and demand have been like the
proverbial chicken and egg. Selling products and services has generated
spendable eamings to fuel further expansion. With the aid of productivity
increases and invention, expansion continues to elude the limits to growth.
The spiral of relatively effortless growth has dumbfounded naysayers from
Malthus to The Club of Rome, as on doomsday after another has been
posted, come, and gone; and the world still hasn’t run out of land or gas.

THE MASS PRODUCTION ECONOMY:
MEETING THE PRODUCTIVITY STANDARD

The astonishing productivity growth that began in the eighteenth
century and continues today stem.; from the genius of mass production. In the
mass production system, products and services are reduced to their smallest
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and most reproducible parts. Machines are then designed to make each
individual component. In the stereotypical mass production institution,
white-collar and technical elites invent standardized products, design
production jobs and machinery, and orchestrate the piecemeal output of
specialized workers and narrow-purpose machines within carefully orga-
nized top-down hierarchies.

The mass production economy feeds upon itself. The degree of special-
izationis limited only by the volume of output. Higher volumes justify the cost
of ever more specialized machinery and workers. Higher volumes also justify
lower prices, which in tum expand market sizes, allowing more mass
production,

The mass production model is usually associated with manufacturing,
but as the dominant and mos: successful economic paradigm, it has been
tried in all sectors of the economy since its inception. The mass production
model invaded agriculture, mining, and other natural resource industries
early and continues to have its greatest successes there.

Craft and service work has been less amenable to mass production
techniques. The crafts have not disappeared with the evolution of mass
production, but continue in areas of economic activity where mass produc-
tion techniques have yet to penetrate, such as in the apprenticeable trades.
Yet the apprenticeable trades coexist uneasily with mass production,
especially inmanufacturing—working cheek to jowl with the mass production
system that would deskill them if it could find a way. The mass production
mode] has been most difficult to implement in services, because it is so
difficult to standardize service delivery en masse. To the extent possible,
however, industries such as finance, insurance, transportation, public
services, and health care have organized large hierarchical structures to take
advantage of service delivery on a large scale.

Productivity is the competitive standard of the mass production economy,
and goods and services are ever more available and cheaper. The Dutch were
the world’s first productivity leaders, setting the pace beginningin 1700. The
British surpassed the Dutch in 1785, and the United States took the
productivity lead from the British in the 1890s (Grayson and O'Dell, 1988,
p. 61). We have set the world standard for mass production techniques and
productivity since then.

THE AMERICAN POSTWAR ECONOMY

Our productivity performance peaked in the American boom after
World War Il. The pent-up demand for consumer goods in the postwar era,
in combination with manufacturing infrastructure built for war production
and nurtured out of harm’s way, pushed America’s productivity performance
to unprecedented levels beginning in 1946. The hothouse economy of the
postwar boom made it seem as though Americans could produce goods and
services on such a grand scale that material want would eventually be
drowned in a sea of resources. Qur abundant society was both an economic
and a political miracle. It short-circuited the two toughest questions facing
any society: Who gets what? and What do we do first? There was enough for
everybody; all that was required was “an equal opportunity” to share in the
largesse of productivity. Abundance also solved the priority problein
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because there was sufficient wealth to afford a comucepia of both public and
private goods. New needs could be funded without reducing existing shares
in the growing economic pie.

Our successes set the tone for relationships between government and
industry as well as labor and management. Cooperation was unnecsssary.
Rather, success created an environment of peaceful coexistence punctuated
by episodes of hostile bargaining, with each party minding its own interest
in dividing up the growing economic pie.

The government played a positive but distant and aloof role in the
management of the economy, while preserving private ownership. Govern-
ment policies manipulated macroeconomic aggregates, leaving the day-to-
day management of businesses to private employers. The government's
macroeconomic policies emphasized the manipulation of aggregate spend-
ing and the availability of an expanding supply of money. The government
stimulated economic growth from a distance by moderating the amcunt of
income available for spending. Spending translated into demand for goods
and services and stimulated production, and production generated employ-
ment and more income for spending,

Our public economic policies encouraged stable growth, stable prices,
and employment by controlling the general supply of money and regulating
government spending and taxation in order to moderate the overall balance
between savings and investment. Income growth also resulted in public
revenues that eventually had to be spent before they became a fiscal drag on
the economy. These revenues could be used to paper over the social failures
of the economy and pay forits negative external effects, such as environmen-
tal pollution and unemployment.

Similarly, after the “Red scare” in the early fifties, American unions
separated themselves from strategic concerns in the workplace. Managers
ran the businesses while unions focused on getting better working conditions
and a fair share of the growing profits. Not all agreed; for example, the auto
workers’ Walter Reuther centinued to argue for more worker involvement in
business decisions. Labor leaders of Reuther's stripe were called “red-
headed”—a reference to Reuther’s red hair and radical ideas.

Our productivity performance and the abundance it produced became
the centerpiece for our claim to global leadership. American political and
economic institutions, as much as goods and services, became a principal
export. Our economic success demonstrated the superionty of democratic
individualism as opposed to the collectivist cultures te the east. Global
relatioiships were intended to leverage our way of life mort than our exports.
Trade policies were politically and ideologically driven rather than devel-
oped with the national economic interest in mind.

The postwar boom was supposed to launch the *American Century” and
the “end of ideology.” Our principal problem, as we ran pell-mell toward the
“*postindustrial society” in which productivity made work unnecessary, was
to provide for meaningful leisure (Bell, 1983). Many facts demonstrate our
postwar success. For instance—
® In 1945, Europeans were living on 1,500 calories per day and Asians on

1,000. The average American consumed close to 3,500 calories per day.
® [n1947.the United States produced half the world’s manufactured goods,
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57 percent of its steel. 43 percent of its electricity, and 63 percent of its
oil.

® Alsoin 1947, U.S. citizens owned three-fourths of the world's cars, and
U.S. companies manufactured 80 percent of the cars built.

® By the 1950s, most of the world's gold supply was safely stored in Fon
Knox (Camevale, 1985, p. 44).

MEANWHILE, IN EURCPE AND JAPAN

As the Europeans and Japanese dug out from under the subble in the
19505, their first instinct was to follow the American example. But copying
our mass production system proved more difficult than first supposed. The
war had taken a fearful toll. Also, the Europeans and Japanese had profound
competitive liabilities. Primary among them was the relatively small size of
their consumer markets. The American market was eight times the size of the
next largest domestic market. The scale economies of mass production <:ould
be realized fully in the United States without going offshore and competing
abroad. In Europe and Japan, however, domestic markets were too small to
permit an emphasis on high-volume production of standardized goods for
domestic sales alone. As a result, European and Japanese companies were
forced to sell abroad.

The complexity of intemational markets forced the Europeans and
Japanese to pay more attention to their diverse customers. German car
manufacturers, for instance, had to produce cars not only for Germans but
forSwedes and Italians as well. The Swedish market demanded cars forharsh
winters and rural driving. Fuel efficiency was not a prime concern because
gas toxes were low. In Italy, however, the climate was more forgiving and
driving more urban, gas taxes were high, and registration fees were hased on
engine sizes (Womack, 1989, p. 19). The German car makers leamned to
produce weather-resistant cars for Swedish consumers and lighter, more fuel
efficient cars for the Italian maiket.

Fragmented markets forced the Furopeans and Japanese to focus on
flexibility—toward human resources and machine technologies—in order
to provide a variety of goods and services tailored to market segments. Also,
because the Europeans and Japanese could not realize economies from the
sheer scale of production, they were forced 1o adopt more complex competi-
tive strategies and looked for market niches. Rather than confront the United
States head-on in the large-scale mass production markets, they took the
path of least resistance. The Europeans offered the Volkswagen Beetle
instead of big gas-guzzlers. Similarly, mimicking Mac Arthur's strategy of
leapfrogging across the Pacific by avoiding major Japanese strongholds, the
Japanese decided, as MacArthur did, to “hit ‘em vhere they ain't.” The
Japanese entered American markets by gaining a to Lold in niches ne-
glected by the domestic American producers, often after taking on the
Europeans first.

To compensate for their inability to realize Amencan productivity and
scale economies, the Europeans and Japanese focused on quality. Also, if
they couldn’t reduce costs per unit of output simply by increasing volume,
they achieved alternative savings. For example, they reduced the costs of
reworking products by increasing quality in production; they focused on
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offective work processes, flexible organizational designs, and superior
integration of human and machine capital.

Our competitors also had to compensate for the natural American
advantages on the human side of production. The Europeans and Japanese
had fewer, less-qualified workers as they entered the postwar competition.
The glut of American workers, especially as the baby boom entered the
workforce inthe 1960x, allowed Amencan employers tosubstitute unskilled
labor for more expensive human capital. The relative paucity of labor,
especially skilled labor, in Europe and Japan encouragerl a more careful
utilization of human capital and a more aggressive focus on leamingat school
and on the job (Dertouzos, Lester, and Solow, 1989, p. 24). In addition.
Americantechnical personnel, homegrown and imported, were of a superior
quality, and the sheer size of the U.S. population guaranteed a greater
quantity of white-collarand technical employees. As aresult, the Europeans
and Japanese couldn’t compete in the development of major innovations.
Instead. they focused on the exploitation of new ideas. Rather than expend
their resources on inventions, they competed on the basis of their ability to
develop new applications quickly.

The Eurvpeans and Japanese also had to compete against the flexibility
of American labor markets. In Europe, a strong craft tradition and a powerful
left-wing political movement considerably reduced the employers’ authority
to hire, fire, and redesign work. In Japan, employers were forced to provide
“lifetime employment™ to blunt the more radical policies of a powerful
Marxist labor movement. especially in industries manufacturing intema-
tionally traded products. American employers were able to reduce costs by
shedding skilled labor and substituting mass production machinery in
combination with unskilled labor. In sharp contrast, the Europeans and
Japanese were forced to treat labor as a fixed cost of production and could
not easily eliminate expensive skilled labor by substituting machinery and
less skilled labor. As a result, the Europeans and Japanese had powerful
incentives to develop and use human capital, whereas American employers
were encouraged to rely on special-purpose machines and unskilled labor
to drive productivity.

The Europeans and Japanese also found it difficult to match the sheer
quantity of American intellectual and financial capital. In relative terms,
America has never been a leading saver or investor, yet the United States is
so large and wealthy that setting aside even a modest proportion of its gross
national product (GNP) for investment results in more capital available per
worker than in other nations. In the 1950s, for instance, Japanese families
saved three times as much of their income as American families, but eamed
only one-eighth as much. As a result, total investment was twice as high in
the United States as in Japan. Similarly, the United States made relatively
low investments in intellectual capital, but because of sheer size fielded the
world's largest group of white-collar and technical workers and largest cache
of basic research resources.

To compensate for America’s advantages in the scale of intellectual and
financial resources, the Europeans and Japanese tried to make better use of
their smaller quantities of resources. They tumed to networks both within
und outside employer institutions. While government, business, and labor
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in the United States hargained over shares in the growing economic pie,
government, labor, and business in Japan and Europe joined together to
make the pie grow, forging more tightly integrated relationships among
development, design, production, and delivery than in the United States.
Japan and Europe encouraged cooperation between managers and labor,
strengthened linkages between employers upstream and downstream in the
production process, and fostered relationships between institutions that
provided critical intellectual and financial capital. Govemments played a
critical role in these networks by promoting research, disseminating best
practices, and acting as arbiter among competitors.

The Europeans and Japanese also compensated foralesser quantity and
quality of human resources by devising ways to make more effective
economic use of these resources. The United States was good at educating
and utilizing white-collar and technical elites, but students who were not
college bound received second-rate educations and were given relatively
little responsibility or opportunity to develop on the job. This system was
consistent with the mass production economy that employed white-collar
and technical elites in responsible positions at the top of institutional
hierarchies and relegated nonsupervisory workers to narmow tasks at the
bottom.

The Europeans and Japanese organized their educational systems and
workplaces to make more effective use of non-college-bound students and
nonsupervisory workers. The Europeans built elaborate apprenticeship
structures that mixed work and leaming. The Japanese provided high-
quality evementary and secondary education to both college- and non-
college-boundstudents. Inthe workplace,employ ses and theirrepresentatives
shared responsibility and authority in an evenhanded exchange among team
members up and dewn the line.

Our rompetitors also carved a more applied point on their intellectual
pencil, focusing scarce financial and intellectual resources on real-world
questions. Product development and process innovations were emphasized
over basic research, and applied learing was emphasized at school and at
work. The European use of apprenticeship, the Japanese use of group
processes in school, and the emphasis on problem-solving teams on the job
in both Europe and Japan are obvious examples of this applied focus. In
contrast, American schooling sequesters students from the real world,
breaks knowledge down artificially into theoretical disciplines, breaks
disciplines down into component pieces, and demands that students commit
fragments of knowledge to memory. Applications are reserved for pen-and-
paper exercises at the back of the chapter. Interdisciplinary applications are
rare, and applications in the context of working groups are even more rare.
At work, new products. technologies, and work processes are installed from
above and implemented below. There is little emphasis on capturing
knowledge while the product is made, the service is delivered, or the
customer is served.
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&, omethinghappenedas weentered thefinal decadesof the American
> Century. We still held the lead in the productivity race, but many
of our competitors were running faster and threatening to overtake
us by the tum of the century. More disturbing was the fact that we
of New  were losing market share in many industries and product lines despite our
Market superior productivity. Apparently, productivity was still a necessary condi-
tion for competitive success, but no longer sufficient by

FOrces iwelfio capture and retain market share,
e By most reports, the Europeans and Japanese seemed
S to have tumed their weaknesses into strengths. By pursuing
quality, variety, customization, convenience, and speed in
getting to market, they not only expanded the terms of
competition bevond productivity but found new routes to
productivity as well. Forinstance, by designing quality into
products as they were made, the Europeans and Japanese
reduced the need to rework products and curbed waste,
ultimately increasing productivity as well as quality. By the
mid-1970s, mounting evidence began to suggest that pro-
ductivity, on the one hand, and quality, variety,
customization, convenience, and rapid change, on the
other, were not only compatible but also mutually reinforc-
ing competitive standards. Mass production was not the

only route to competitive success,

Somewhere along the way to the second American Century, the rules of
the economic game had changed. The fundamental restructuring of the
standards of economic competition in the postwar era has many roots, but
principal among them are the following;

a the increasing wealth of nations,
the globalization of econemic activity.
the diversification of taste,
the increasing value of human time,
the commercialization of free labor,
the increasing participation of consumers
in production and service delivery, and
» technical advances.

THE WEALITT OF NATIONS

One reason people are demanding more is because they can afford more.
The buying power of the average American ha. erown enormously since the
end of World War II. The average car, for instance, was five times as
expensive in the 1980s as in the 1950s. But to afford such a car, the average
family had to work twenty-six weeks in the 1950s and only twenty-three
weeks in the 1980s. Moreover, the average car in the 1980s was of much
higher quality and usually included a number of additional features: a digital
radio, airconditioning, and generally superior performance inthe powertrain
and assembly. In general, American workers had to work only half as many
hours in 1988 as in 1950 to buy the same basket of goods (see Table 1). Of
course, not everything has become a better deal. For instance, we have to
work more to buy used cars, public transportation, health care, and medical
insurance,
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TN E
TABLE 1
T
Parssntinge Change In Hours of Werk Ragquired o Buy Goods and Serviess
7w " e "
] » ] »
L L 0 L
Durshie Goods
New Auios -1 -51 -41 -36
Used Autos +118 -105 -1%6 +144
Fumiturs and Household Equipment -62 -38 -& -21
Neadursble Gosds
Food -76 -62 -63 -57
Clothing and Shoes -70 -58 -3 -3
Gasoline and OM -8 -56 +96 -52
Tobacco Products -83 -75 -1 -81
Services
Housing -81 -§1 ~57 -60
Electricity -69 -46 ~54 -52
Gas -4 -58 +9% +91
Waler +110 98 -104 +124
Mass Transit +111 +12 -6 +116
Bus Ticket -88 -T2 +8 +104
Airine Ticket ~74 -57 -67 -64
Hospital Care -90 -8 +93 +107
Physician's Care -93 -9 +98 +118
Dental Care -85 -7 -76 -81
Hoalth insurance - -70 -57 +87
Private Education -86 -16 -84 -82
How 0 Read This Table: R ook 36 percent less work me in 1958 10 purchase a haw suto than &t did in 1950. « required 144 parcent more work ime in 1966 than & did
in 1950 10 purchase a used aulo. SOURCE: (Kally, 1989).

The increase in the wealth of Americans is not all good news. Most of the
increase ineamings occurred priorto 1973. The eamings of the averagefifty-
year-old American male went from $15,529 in 1946 t0 $32,701 in 1973 but
had increased only to $36,228 by 1986 (Levy, 1987, p. 113). Average family
income doubled from roughly $14,000 to $28,000 between 1950 and 1973,
growing at an average annual rate of 3.1 percent, but then stagnated at a
growth rate of 0.9 percent between 1973 and 1979 and 0.3 percent between
1979 and 1987 (Litan, Lawrence, and Schultze, 1988, p. 4).

The sources of income growth are equally disturbing. Until 1973,
productivity drove income growth, but since then other factors have been
responsible. Arr ericans are not eaming more now because they are working
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smartei. They are working harder. Although the average hours at work per
week has declined for most European and Canadiun workers, Americans
have consistently worked about forty hours per week throughout the postwar
period (U.S. Congress, 1988, p. 69). Only the Germans, Dutch, British, and
Japanese work more hours. We're also increasing family incomes by putting
more family members to work. Over the postwar period, participation in the
labor force has declined from roughly 85 percent to 75 percent of men, but
among women, participation in the labor force has increased from roughly
30 percent to almost 60 percent. We have leamed to spread our money
furtherby marrying laterand havingfewerchildren. Americ:ans are marrying
two years later on average than in the 1950s, and there is roughly one less
person in the average household (Levy, 1987, p. 143).

Americans have increased their buying power, especially since 1980,
by spending more, saving less, and borrowing. Average net savings stayed
around 7 percent throughout the postwar erauntil 1980, but then plummeted
toward 1 percent, where it has stagnated ever since (Litan, Lawrence, and
Schultze, 1688, p. 51). Until the 1980s, Americans produced sufficient
savings to pay all their debts and still hold a savings surplus of between 3
percent and 7 percent of the GNP. Since 1980, we have lost our savings
cushion altogether, and we are now forced to borrow an amount roughly
equivalent to 3 percent of our GNP from foreigners tomake ends meet (Litan,
Lawrence, and Schulize, 1988, pp. 33-34). Since 1980, the Federal debt has
tripled, not counting another $250 billion we have to horrow to bail out failed
savinge and loan institutions. Household debt has gone up from $1 6 trillion
in 1980 to $2.6 trillion in 1990. Over the same period, corporate debt has
incr ased from $1.0 trillion to $1.6 trillion. In 1980, the United States was
anetlender.othe rest of the world-—the world owed us $106 billion. In 1990,
we owe the rest of the worid more than $500 billion.

The increased buying power of Americans has been more than matched
by improved buying power around the globe. In 1950, the average West
German family eamed only 40 percent as much as the average American
family. By 1986, this figure had increased to 84 percent. The average
Japanese family eamed only 17 percent of the eamnings of the average
American family in 1950, but 77 percent in 1986 (Smith, 1987, p. 35). The
Jopanese domestic market, which was one-eighththesi  fthe U.S. market
inthe 19505, is now almost half the size of the U.S. marke. sertouzos, Lester,
and Solow, 1989, p. 25). By the mid-1980s, the eamings of the average
French family were 79 percent of the eamings of the average American
family; corresponding figures elsewhere were 66 percent for the British, 54
percent for the Italians, and 47 percent for the Soviets.

GLOBALIZATION

As everyone knows by now, the genie of intemational trade haslong been
out of the bottle. The combined value of imports and exprts is equivalent to
roughly a quarter of our GNP. The trend toward globalization is rooted in a
vaniety of factors:
® Tastes have been homogenized as eamings have equalized worldwide:

media, marketing, and travel have integrated demand.
® Higher incomes have given rise to international markets for national
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specialty products and services, such as Italian textiles, Swiss watches,
and Japanese consumer electronics.

® A worldwide reduction in trade bammiers began in the 1950s and has
continued through the 1980s despite painful trade-related dislocations
(Doz, 1987).

® Advances in communication and transportation technology have allowed
multinational companies to serve large, homogeneous international
markets from the home country, allowed decentralized worldwide pro-
duction and sales, and reduced the costs for the newly industrializing
nations to enter markets (Vernon, 1987, p. 161).

» (rganizational experience in American, European. and Japanese multi-
national corporations allowed rapid expansion when global markets
became rohust after the mid-1960s.

By the rid-1960s, the laiter conditions resulted in the potential for rapid
globalization. The spark that ultimately ignited global competition was the
need to find new markets for mass-produced goods when existing markets
became saturated. Increased productivity in combination with the natural
cycles of boom and bust in domesuc markets began to create persistent
oversupply in the mid-1960s. As domestic markets becanie saturated, more
and more nations began to compete for international customers. Because of
increased mass production around the world, the list of basic commodities.
products, and services that are oversupplied has grown constantly. By the
late 1980s, production exceeded demand by at least 20 percent in steel,
petrochemicals, semiconductors, and cars (Stokes, 1986). In a perfectly
functioningfree market, a glut would drive down prices and the least efficient
producers would go out of business. But in the modem global economy, there
are a vanety of forces that inhibit natural demise. Institutions, are reluctant
to shut down and accept the loss of huge start-up costs. Government support
for basic industries can guarantee survival beyond the natural life cvele of
economic viability.

The impact of the globalizaiion of economic competition has been
profound and in some ways unexpected. At its simplest level, globalization
has increased the intensity and nature of competition. In a world where
supply exceeds demand, the competitive importance of productivity and
prices is reduced; quality, variety, customization, convenience, and timely
delivery of state-of-the-ant products and services become the competitive
edge. In global markets, demand fragments, requiring competitors to tailor
products and services to local tastes and needs. In addition, the complexity
of and distances involved in global markets require increased service
functions in order to deliver products and services. The rule of thumb in
global competition, to bortuw a phrase from the environmerialists, is to
“think globally and act locally.”

Globalization also seems to have shattered the “product cycle,” a self-
perpetuating hand-me-down process of international economic development
that nas been in place for time in memory. Until recently, the logic of the
product cycle was historically proven and difficult to challenge. According
to this logic, global economic development began in tre developed world,
principally in the United States, where the markets were the wealthiest and
largest, the labor force was the highest paid and most skilled, and the
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financial capital was the most readily available. The American market was
the logical seedbed for the development of new technologies and products
and, as a result, the place where products were first developed and sold.
Eventually, in every product line, the genius of mass production reduced
production systems tc simple tricks requiring a small cadre of elite white-
collar and technical workers who managed relatively unskilled labor and
standardized technology. Once simplified, mature production systems were
passed on to less developed nations that could use simple technologies in
combination with cheaperand less skilled labor. Inthe meantime, the United
States moved on to the next wave of new technologies and products. In this
hand-me-down system, the developed and underdeveloped nations of the
world moved i lockstep up the development ladder. A rising tide in the
developed world eventually raised all boats worldwide and did so without
disrupting American superiority in the economic pecking order.

This comfortable cycle has broken down under the weight of the new
economic reality. Development has made human and financial capital more
available outside the United States, and markets outside the United States
have accrued sufficient wealth to drive new product demand. Further, new
global wealth, in combination with new communication, transport, and
information technologies, has reduced the scale advantages of the American
domestic market. The Japanese raarket is now almost half the size of the
American marketand growing. As economic integration proceeds in Europe,
market size, buying power, and per capita income there and in the United
States ~re becoming roughly equivalent (Dertouzos, Lester, and Solow, 1989,
p- 25). In addition, new technologies and the dismantling of trade barriers
have made the size of domestic markets less important. The Japanese, for
instance, sell six times as many video cassette recorders (VCRs) around the
world as they sell at home.

The most profound assault on the international product cycle has come
from a general breakdown in its sequential nature, Today, the nation that
develops a new idea may not profit from it befoie handing it down to a lesser
economic power. Technology is footloose. The quality of the indigenous
human capital is increasingly equal worldwide. As a result, nations can step
into the product cycle at any given point. Indeed, it is often best to let others
bear the cost of development u:l to focus resources on subsequent phases
of the product cycle. There is pride in invention, but there is money in
developing products, making small improvements inefficis  and quality,
and developing new applications for existing technologi  roducts. and
services (Teece, 1987; Frgas, 1987).

Globalization has been a mixed blessing for America. . 15 a robust
global market, the possibilities for economic expansion are impressive. The
potential demand for goods and services in the world economy is vastly
greater than current production levels. For instance, we now have one car for
every 1.5 Americans, but in China, there is one car for every 2,122 citizens
(U.S. Department of Commerce, 1989b). At the same time, globalization has
helped change competitive standards in ways that do not play exclusively to
our strengths. Productivity and the price reductions it brings are necessary.
but not sufficient, for successful competition in global markets. Our scale
advantages are eroding as Europe and Asia become more cohesive market
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spheres. In addition, the Europeans and Japanese have more experience
than we do with the flexible production systems necessary to succeed in the
highly fragmented global marketplace.

In the final analysis, however, we have no choice but to embrace the
complex competitive standards of the global market and to devise a new set
of rules and procedures to stabilize world trade. Qur domestic markets are -
no longer large enough to satisfy our productive capabilities, and the
extension of economic activity into the global market is necessary if we are
to continue toincrease our own standard of living. Moreover, if we are allowed
access to foreign markets, we cannot deny others access to ours.

THE DIVERSIFICATION OF TASTE

Plain vanilla isn’t good enough any more. Variety and customization of
goods and services have become key competitive principles. Consumers’
tastes have diversified because of a flammable mix of economics and
demography at home and abroad. Increasing economic wealth contributes
to uiversity in demand in two ways. First, it changes what people want. As
people get richer, a smaller share of their income goes for the basics of food,
clothing, and shelter, and they begin demanding variety, quality, tailoring,
convenience, and state-of-the-art products and services. They also want
more intangibles. For example, they ran afiord to let environmental, health,
and nutritional concems influence their purchasing decisions.

Second, growing wealth gives economic voice to underlying ethnic,
geographic, cultural, religious, and gender differences that were there all
along. No nation, with the possible excegtion of the Soviet Union, is more
diverse than the United States. Moreover, ourdiversity in taste is increasing.
Demographic changes at home have resulted in a more complex domestic
market. The aging baby boom continues to create fresh waves of new
demands in its path and leave deflated markets in its wake. The American
family has decreased in size, and increased in diversity. Also, enormous
increases inwealth and life expectancy have resulted innew marketstoserve
older Americans (Kochan, Mitchell, and Dyer, 1982, pp. 4-5). The
globalization of economic activity has also been a major external force inthe
diversification of tastes. There are many neighborhoods in the global village.

THE IMPORTANCE OF TIME

In general, although Americans have more money, they have less time
to spend it. Americans, especially American women, are busier than ever
(see Table 2). Although men are working a little less, women are working a
lot more, and hoth men and women are spending more time commuting.
Indeed, Americans and Anstralians have the longest commutes in the world.
Sixty-four percent of Americans commute more than fifteen minutes to work
(U.S. Congress, 1988, p. 69). Americans also enjoy fewer national holidays
and have less access to paid leave than the citizens ~f iost other modern
nations (U.S. Congress, 1988, p. 70). Men are doir g al.out an hour more
housework per week now than inthe mid-1970s, but women are doing almost
four hours less housework per week. Both men a1.d women are spending a
little less time with their children and less time eating at home. Men have lost
a little more than two hours free time per week and women more than three.
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Women are working two shifts: the first on the job and the second at home
(Hochschild and Machung, 1989).

The increasing scarcity of consumer time has had an enormous impact
on competition for consumers’ dollars and loyalty. Busy people have neither
time nor patience for shoddy products or second-rate «::vices. They want
products and services tailored to their needs. They want ready information
on the range of offerings, and will be loyal to :nstitutions that consistently
provide state-of-the-art quality orshow where togetit. Above all, busy people

want products and services that can be consumed conveniently,

TABLE 2
L ]
Change in Weekly Time Budgets of Men and Women Detween 175 and 19005
Astivity Mea Women horage
Contrasiod Time +18 minutes +0 hours 48 mintes +3 hours 30 minutes
Work 24 minutes +5 hours 54 minules +2 hours 42 minutes
Travel 10 Work +42 minutes +54 minutes +48 minules
Commitind Time +1how 4 hours 30 minutes -1 hour 42 minutes
Housework +1 hour 18 minutes -3 hours 54 minutes -1 hour 18 minules
Child Care -12 minutes -36 minutes ~24 mines
Shopping +0 minutes No change +6 minutes
Family Yavol -12 minules No change -5 minules
Porsonal Time +30 minutes +1howr +48 minules
Eating & Home -18 mimtes -48 minutes -30 minules
Eating Out 42 minukes +6 minukes ~18 minutes
Personal Care +1 hour 36 mioutes +1 howr 42 minules +1 hour 38 minules
Free Time -2 hours 6 minutes -3 hours 18 minules -2 how's 42 minles
Educaion 24 minuies -5 minsies ~18 Minaes
Voluntesr Organtzations No chengs ~42 mintss ~24 mingles
Social Activites ~1 hour 24 minutes =2 hours 18 minutes =1 howr 48 minules
Recrealion +10 minutes ~24 mindes -G minutes.
Elsctronic Media -1 hour 12 minutes ~18 misAes ~42 minces
Other Media No change +18 mimies +6 minutes
Leisure Travel +12 minies +24 minutes
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THE COMMERCIALIZATION OF HOMEMAKING
AND PERSONAL CARE

The scarcity of time has encouraged the development of mark_ts for
time-sensitive products and services. Americans are interested in buying
goods and services that help them work at home more efficiently, and they
are willing to buy goods and labor to do the chores they would otherwise do
themselves. More and more of the work traditionally done off the joh is being
commercialized. The commercialization of homemaking, recreation, and
personal care stems in part from the new work roles of women and changes
in the structure of the American family. Child care, cleaning, care for the
elderly, and other domestic activities were once largely foisted on women in
the context of the traditional family. Increased opportunities for women,
growing financial pressures, and the disappearance of the traditional
American family suggest that the commercialization of homemaking and
personal care will continue to be an important engine of market changes for
decades to come.

This kind of commercialization inevitably expands market standards
beyond price competition. For example, price is not the only criterion for
choosing how to care for our loved ones, young or oid. We want quality,
choice, and services tailored to our individual needs. We may not have the
time or expertise for home cooking, but we still want varied, high-quality,
convenient meals. We may be too busy to teach our children, but we demand
high-quality, customized education for them.

EXPANDING CONSUMF.R PARTICIPATION
IN PRODUCTION ANI’ SERVICE DELIVERY

A distinctive feature of the new product and service markets is the extent
of consumer participation. Consumer participation has always been the
hallmark of service delivery: The patient needs to interact with the doctor to
formulate a diagnosis; the diner needs to work with the waiter to order the
food; the potential claimant has to work with the insurance salesperson to
pick the right policy; and the novice needs to work with the dance instructor
to leamn the right step.

Customer participation is nothing new in manufacturing, either. Tradi-
tionally, makers of household gadgets, products used for home-based
entertainment, and recreational equipment have expanded consumption by
creating hardware that required unpaid consumer labor to produce the final
service or goods. The number of commercial laundries, for instance, v-as
dramatically reduced with the introduction of mechanical washers and
dryers that combined user-friendly technology with consumer labor.

But although consumer participation in production and service delivery
is not new, now there is more of it. Both technical and organizational changes
have facilitated this expansion. New user-friendly machinery can hamess
technology for the user’s purposes through flexible software. Customer-
focused organizational structures increase the ability of producers to tailor
products by involving customers in production or service delivery.

Consumer participation helps institutions meet new market standards.
Forexample, computer-based technologies can allow customerstoparticin:ie
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in designing goods and services tailored to their individual needs and
preferences. Examples range from the growing proportion of shorter and
more tailored production runs in manufacturing to the design of houses and
insurance packages. The increased involvement of customers in the use of
goods and services can have the same effect. Forexample, thetellermachine
provides convenience and allows the consumer 1~ customize services; the
VCR is more convenient than the movie theater or televis.on and allows more
variety; self-service at the gas pump is convenient; a 1d the salad bar varies
and customizes a restaurant’s menu.

TECHNOLOGY

The new market standards would not have been possible without an
equally new role for technology. In traditional manufacturing, for instance,
machinery was hard wired for narrow purposes. Each machine made a piece
of the product, and a new product or a new piece ~~quired a new machine.
The fragmented markets faced by the Japanese and Europeans, however,
required a more flexib.e use of existing technologies. I.: the 1950s, the
Europeans and Japanese developed work processes for using narrow-
purpose and relatively inflexible equipment more fluidly. Forinstance, they
leamed to use team-based production to reset machines or roll different
machines in and out of the assembly line quickly to reduce downtime when
changing fromone version of a product to the next (Womack, 1989; Piore and
Sabel, 1984).

Eventually, infformation-based technologies allowed emplovers to lo-
cate flexibility in the technology itself, as well as in the work processes for
using the technology. With flexible software, a few keystrokes at a control
hoard can reprogram machinery and work processes. The computer has
brought a whole new level of built-in flexibility and precision in production
and service delivery. Those who have exploited fully the flexible new
technology, by using it in conjunction with equally flexible workforces and
organizational formats. have raised the level of competition and increased
the range of competitive standards. For example, the compute: s precision
allows employers to raise the ante on productivity and quality standards. The
computer saves time by allowing workers to make changes with a few
keystrokes rather than reconfiguring whole pmductlon systems or work
processes. The new technology also provides convenience. User-friendly
software makes technical complexity as invisible to most customers and
workers as the carburetor is to most drivers of cars.

L8, 33



Productivity
and Beyond:
Measuring
America
Against the
New Market
Standards

i [

T W E nEw M ARKET $ TANDARDS

ttakes more than productivity and low prices to win the competitive iace.

American productivity in computer chips, forinstance, has been as good

as or better than that of our competitors, yet by the late 1970s, we lost our

market share because our chips were not as reliable as
those produced in Japan (Clausing, 1989, p. 7). Similarly,
our productivity in textiles is world class, and our German
and Italian competitors have higher wage costs, more
aggressive unions, and l/<s government protection. But we
continue to lose market share to both the Germans and the
Italians (Berger, 1989). In short, although productivity is
still primary in the mix of competitive standards in the new
economy, it has been joined by anew set of standards. None
of the forces that have given rise to the new competitive
standards shows any sign of relenting. The inevitable
conclusion is that our economic status among the community of nations will
depend on our ability to meet these new standards.

PRODUCTIVITY

The Amenican productivity rate is still the world standard (see Tables 3
and 4). Yet the rate of increase in productivity is much greater among our
competitors than in the United States, and other nations will catch up and
pass us if present trends continue (see Tables 3,4, and 5). Evidence suggests
that the United States is already losing the productivity race to Japanin some
industries, such as chemicals, steel and other primary metals, electrical
machinery, and transportation equipment (Sadler, 1977).

America’s, recent productivity problems are well-known. Our rate of
productivity boomed between 1948 and 1965, averaging 3.5 percent. The
rate slowed to 2.0 percent between 1965 and 1973, however, before
collapsing and tuming negative in 1974 (-2.1 percent). After 1974, the rate
barely held its own, registering a disappointing average increase of 1.1
percent until 1977, when he productivity increase in the United States fell
below 1.0 percent. Productivity improvement in the 1980s has remained
well below the long term average of 2.0 percent.

The American productivity story is not all gloom, though. We need to
improve our productivity by only 1.2 percent a year in order to improve our
standard of living by about 1.5 percent per year, a rate sufficient to afford our
accustomed lifestyle. A 1.2 percent increase in productivity would be a
difficult but not unattainable target (Freedman, 1989).

The best productivity news has come in manufacturing, where we need
productivity most to maintain our competitive position inthe global economy.
Manufacturing productivity improvement collapsed in the early 1970s but
has made a remarkable comeback in the 1980s, growing at a rate above 3
percent since 1982 (Morris, 1989, p. 56). This rate is roughly equivalent to
our best productivity performance in manufacturing and almost twice the
overall productivity trend in the postwar era. Although the Japanese,
C ermans, Swedes, French, British, and Italians are still running faster than
we are, we appear to have finally reacted to the chase (Fullerton, 1989, p. 3).
Moreover, although most industrialized nations have experienced a produc-
tivity slowdown since 1973, the United States and the United Kingdom are
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TARE3

A

The Produstivity of Other Natiens as 2 Parcentuge of American Produsiivity, 19581900

Cousdry 1960 1980 L) 1900 1900
Unitod Siates 1000 100.0 1000 1000 100.0
Coned 695 720 78.1 92.1 4.2
Nerway 499 56.7 616 790 814
Sweden 59.1 66.6 76.3 76.7 75.1
Jopon 16.1 288 5538 66.1 749
Germaay 36.0 61.1 679 743 128
France “4 544 858 73.1 701
Desmark 515 621 69.1 706 69.2
United Kingdem 604 66.5 649 66.2 68.6
Boigiums 464 50.8 609 699 66.0
Rely 317 49 573 67.1 67.3
Nethertands 534 614 694 724 66.6
Ausiria 314 470 55,0 66.2 65.0
Kerea Not Available 95 129 209 344

How 10 Asad This Table: American productivily is shown gs 100/ percent in sach yaar, and sach nation’s productivily is expressed as & percentage of the American productiv-
Ny raie. In general, the table shows that slthough the United States is sl the worid's overall productivly leades, other nations are closing the gap. For instance, in 1950, the
Camadian productivity rate was 095 percent 28 high a3 the US. productivity rale. By 1969, Canadian productivity had risan 0 94.2 percent of American productivity. Japan's
productivity rale was only 16.1 percent of the American productivity rake in 1950 and had risen ~ A9 parcent of ULS. productivily by 1988. SOURCE: (US. Department of
Labog Bursau of Labor Stalistics, Apnil 1990 unpublished dr's).

TABLE 4

[ ]

Value of Output Per Person in the United States and Other Nations, 1950-1900

Country 1950 1980 17 1909 1909
United States $ 9972 $11,550 $14,777 $17,360 $20,691
Coneda $ 6,92 $ 8,32 $11.545 $15,.999 $19.679
Japen $ 1,605 $ 3,325 $ 8238 $11,483 $15,655
Qermeny $ 3503 $ 7,066 $10,037 $12,908 $15211
France $ 4428 $ 6,200 $ 9729 $12,68 $14,646
Keres Not Avaliable $ 1,101 $ 1912 $ 3,631 $ 7,184

How o Rear! This Table: The doltar vaiue of economic output per person is shown for each country. For instance, § wa had divided our total output evenly among all Americans
in 1950, each of us would have gotien $85572 worth of goods and services. By 1988, our total oulput was suflicient 10 afford each American $20.891 worth of goods and services.
mwmhm_%mnnnNWsmmmumanm' {US. Dagartment of Labox, Burasu of Labor

the only two nations that have had a productivity turnaround and matched
their pre-1973 performance (Fullerton, 1989, p. 3).

At a minimum, even a small acceleration will make us all the more
difficult to catch. Indeed, should our rate of increase in productivity continue
to improve, our competitors will be hard pressed to catch up, given our
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current lead in the race. If we are to hold the lead, we will have to continue
to improve our performance in manufacturing, but even more will depend on
our ability to jump-start the stalled productivity engine elsewhere.

The principal drag on the nation’s overall productivity comes from the
service sector. For instance, if white-collar workers in the service sector had
been as productive as white-collar workers in manufacturing, the overall
productivity rate would have risen by more than an additional 0.5 percent in
the 1980s, bringing the overall productivity rate above 2.0 percent—a rate

consistent with our world-class pace

prior to 1973 (Roach, 1989).
Demographic and technological
TABLE § trends already in place could help
Percantage Increase in Productivity, continue the boom in manufacturing
1950-1989 productivity and extend it to other in-
dustries. The size of the workforce will
m decline over the foreseeable future,
Country incressed especially at entry level. This trend
represents a dramatic turnaround from
o 60 conditions in the 1960s and 1970,
Kersa > when the baby boom encouraged em-
Raly 38 ployers to substitute relatively cheap
Avstria 38 labor for skill and technology. This
Gormany 38 practicemade Americathe world’s best
Nerway g% jo!) creation machine in the post-World
France War I era but probably led to some
Beigium 29 significant share of this nation’s myste-
Canoda 21 rious productivity decline after 1973
Donmark 27 (Morris, 1989). Aswelook to the future,
Netherionds 2.5 however, the continuing decline in the
m“q 25 overall size of the workforce will boost
United lngdom 22 investments in human and machine
United St 19 capital. A smaller workforce will have
to be more skilled and utilize more
How t0 Read This Table: The rate of increase in overall economic oul technology to maintain output. The re-
mmmmm&oﬂx sult will be an increase in output per
Over the same period, Japanese productivily increased by 6.0 percent worker, which means increased pro-
memmz’m l::j ductivity. The demographic news at
ment of Labor, Bureau of Labor Statistics: Buletin No. 89-32, 1990). entry level is not all good, however,
because a growing share of our entry

level workers will come from popula-

tions in whom our human capital in-
vestments have been woefully inadequate. As a result, the cost of developing
workers with necessary skills will increase.

The best demographic news comes at midcareer. After decades of
expensive preparation, the baby boom is finally on the job. We have already
paid the productivity price of integrating these workers into the workplace
and can now look forward to thirty or forty years of continuous productivity
improvements as they leam formally and informally at work. Available
evidence suggests that individual performance does not peak until workers
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reach their late fifties. The average age of the American workforce will not
reach ‘he fifties until 2050. As a result, we can expect productivity
improvements until the middle of the next century, when the workforce will
start getting younger again.

Inaddition, as the baby boom ages and the demographic centerof gravity
in the United States shifts toward middle age, more financial capital will
become available for investment in both human and machine capital. The
baby boomers are entering their prime saving years. Moreover, because
virtually all baby boomers who can afford houses have already bought them,
less capital will be absorbed in the mammoth housing sector and more capital
will be available for investments in machines and people. Demographically
driven housingdemand s likely to fall off by as much as 30 percent. Already
the inventory of homes available for sale has risen by a third since 1972
(Momis, 1989).

Trends in technology are also favorable for the nation’s future produc-
tivity performance. The application of profound technical changes usually
takes a long time. Electricity, for instance, was generally available by 1860
hut was not commonly used in American homes and businesses until the
1920s. And although electricity declined in price by more than 400 percent
over the same period, the sale of steam engines did not peak
unttl the early decades of the iwentieth century (Liebergott,
1984). The flexible technologies of the new economy,
especially information technologies, are in their infancy.
We are still in the most primitive phases of applying these
technologies at home and at work.

QUALITY

(Quality appears to be primary among the new competi-
tive standards and is rapidly becoming the bully of the
block. Remarkably, in 1989, when the nation established
its first major award for economic excellence, it was an
award for quality, not productivity. By act of Congress, and with the
enthusiastic support of American industry, the award was called the
Malcolm Baldrige National Quality Award (named for the former Secretary
of Commerce) (Segalla, 1989).

Quality is measurable from two points of view. One set of quality
measures looks at the product or service from the inside out, a point of view
usually adopted by the maker of the product or deliverer of the service.
Another way to look at quality is from the outside in, a point of view that
emphasizes the consumer’s perspective.

Inside-out measures are usually concemned with built-in quality, which
is achieved in the design and production of a product or the design and
delivery of a service. Built-in quality in manufacturing, for example, is
usually measurable by an engineering standard such as the number of
defects or mistakes per quantity of product. In services, built-in quality is
usually measured by the extent to which state-of-the-art processes, person-
nel, or equipment are used. A medical exam, for instance, meets quality
standards if delivered by centified personnel who follow recommended
procedures.
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The complementary outside-in view of quality presumes the proof of the
pudding is in the tasting, and relies on the consumer’s estimation of quality.
Measures of this more extemal standard tend to assess the performance of
the final product or the effects of the service. Automobile performance
standards and the effects of heart transplants on longevity are cases in point.
Performance standards, especially measures of customer satisfaction, are
often more subjective than measures of built-in, or intemal, quality.

American performance on quality is mixed. In automotive manufactur~
ing, for instance, the number of defects per American-made vehicle is
decreasing dramatically. The built-in quality of our cars is currently on a par
with that of European cars, but we still manufacture twice as many defects
per vehicle as the Japanese (Womack, 1989, p. 36). Independent auto
watchers J. D. Power and Associates reported, in a 1986 survey of customer
satisfaction, that the United States scored 94 points; the Europeans, 106; and
the Japanese, 119. In 1989, the I'nited States scored 112; the Europeans,
111; and the Japanese scored highest at 130 (The Power Report, 1989, p. 4).
In the consumers’ estimation, we have overtaken the Furopean auto
manufacturers by a hair’s breadth, but the Japanese are still the market
standard for quality.

[ata on quality for textiles, computer chips. steel, and many other
Amencan industries are mixed, and data for consumer electronics, chemi-
vals, and machine tools are downright disappointing (Dertouzos, Lester, and
Solow, 1989).

There is still such a thing as American quality. America sets the world's
quality standard for other industries, such as aerospace, aircraft, large
computers, appliances, and health care, Indeed, General Electric, Whirl-
pool, Maytag, and other American appliance manufacturers initiated quality
improvements before being challenged by overseas competitors. Since
1980, these manufacturers have cut defect rates by more than three-quarters
and customer service and warranty claims by half (Dumaine, 1989, p. 140).

There have also been individual turnarounds on quality in every
industry. NUMM]I, the GM-Toyota plant in Fremont, Califomnia, averages
only 0.55 defects per car, a level equal to Japanese production quality and
almost twice as good as the American average (Womack, 1989, p. 39).
Motorola, one of the first three recipients of the Malcolm Baldrige National
Quality Award in 1988, lowered its defect rate from no more than 5,000
defects per 1,000,000 chips to 500 defects and then to 3.4 defects per
1,000,000 chips (Galvin, 1988). Xerox, one of two Baldrige award winners
in 1989, installed a companywide quality standard and overtook the
Japanese lead in the photo copier market. And Harley-Davidson, which
reached a manufacturing defect rate of 50 percent in 1972, has since cut
defects to 1 percent of production (Reid, 1990).

VARIETY

The standardized offerings of mass production have given way to an
explosion of choices. For example—

® Americans now choose among 572 different models of cars, vans, and
trucks, compared with just 408 in 1980. In the mid-1980s, vehicle
manufacturers counted sevendistinct market segments altogether for cars
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and trucks. As we enter the 1990s, manufacturers identify nineteen
distinct market segments for cars and eleven for trucks (Ingrassia and
Patterson, 1989).

® Consumer banking has expanded from six basic services in the mid-
1970s to more than one hundred today (Noyelle, 1989).

» Retail specialty chains like Toys R Us, The Gap, The Limited, Circuit
City,and Esprit have cut into the market shares of majordepartment stores
by offering more specialty items. New specialty stores are emerging daily
foreverythingfromtelephones to Christmas decorations,
kites, and balloons.

s Between 1979 and 1989, the number of items carried
on supermarket shelves rose from 12,000 to 24,000
(Noyelle, 1989). The number of breakfast cereal brand
names went from 152t0271. The number of soup brand
names increased from 55 to 83.

The explosion in variety comes from the same forces
that have set the new quality standard. People can afford
vanety. The fragmented global market demands it. New
flexible technologies allow variety =* mass production
prices. The saturation of domestic and global markets also
encourages variety. Once large-scale markets for stan-
dardized products mature, variety can be an effective way
to gain market share. This pattern is evident in the recent
histories of the retail banking, communications, chemi-
cals, and steel industries.

In retail banking, institutions competed throughc : the 1950s and
1960s on the basis of their ability to sell checking and savings accounts
through a growing network of branch offices. In the 1950s, only 20 percent
to 30 percent of American, German, and French families had checking or
savings accounts. As the 1980s approached, almost 90 percent of these
families had such accounts. Competitive pressures eventually expanded
banking services, revitalizing the competition and ultimately transforming
the banking business into the financial services industry (Noyelle, 1988b).

Inthe 1950s and 1960s, the communications industry was the telephone
business. Saturated by the mid-1970s, this business escaped the declining
prospects of maturity by expanding products and services to include data
transmission and new communications services.

By the late 1960s, the chemical industry had matured. In additior, the
available technology had diffused throughout the world, greatly increasing
world capacity for chemical production. The net result was chronic
overcapacity. There were generally from 20 percent to 30 percent more
commodity chemicals available than anyone wanted to buy. Moreover, as
new capacity came on line, prices dropped faster than costs, a common
phenomenon in mature markets for basic commodities (Wei, 1689). In
response, the industry has gone through a worldwide restructuring,
deemphasizing commodity chemicals and diversifying into a greater variety
of more complex products produced in smaller guantities (Wei, 1989).

The same process has occurred in steel, resulting in s shift from large,
integrated producers to minimills and specialty steel producers. Growing
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capacity in world production has long since resulted in a glut of steel on the
market. Foreign producers have been able to produce steel more cheaply
than we have, and in the past twenty-five years, the American steelmakers’
share of domestic steel markets has fallen from 95 percent to 60 percent
(Kendrick, 1988, p. 18). American steelmakers, no longer the low-cost
producers of the basic commodity, have had to shift to a strategy emphasizing
the new competitive standands, including variety. The most obvious evi-
dence of this shift has been the growing importance of specialty steel and
minimills and the relative decline in markets for large- scale producers, By
1988, specialty stee] represented only 5 pervent of U.S. production but a
much higher proportion of total revenues; since 1980, the number of
minimills has doubled from thirty to sixty (Kendrick, 1988, pp. 18-19). The
minimills had captured 13 percent of the market for carbon steel by 1980 and
21 percent by 1985; they are projected to hold a market share of 40 percent
by the year 2000 (Flemings, 1989).

CUSTOMIZATION

In the family of competitive standards, customization is first-cousin to
variety. Busy people with more buying power wan: more choices in products
and services to meet their individual needs. At a minimum, this demand
results in increased variety designed to satisfy market segments, and in a
growing number of industries, the urge to move from a one-size-fits-all
approach to a more tailored market strategy is resulting in
customization. As human and machine capital becomes
more flexible, the relationship between scaie and produc-
tion costs weakens, and fewer units of output are necessary
to realize scale economies. The ability to customize repre-
sents the victory of flexibility over scale. Ultirate flexibility
is realized when the cost - effective scale of production
reduces to one.

At present, many employers are trying . .urry variety
and customization. A bank, for instance, provides a variety
of financial services and with the assistance of information
technology can develop a customized package of these
services for the individual.

Tl.e textile and apparel industry provides another case
tn point. Textile production, especially in doubleknit fab-
ric, was saturated in the early 1970s, The apparel market
was saturated at about the same time, and many garments were left on the
rack as demand declined further with the oil price increases after 1972.
Many manufacturers turned to shorter production runs of fiber, garments of
higher quality and mne v..iety, and customization. At Milliken, textile lot
sizes were reduced from an average of 20,000 yards of cloth tv 4,000. Dan
River reduced lot sizes from 12,000 yards to special runs as low as 1,800
yards while offering more than 2,000 varieties of fabric (Berger, 1989, p. 55).
At Melbo Apparel in Japan, lot sizes for suits were reduced to one. A similar
trend in Germany and northemn Italy suggests that the apparel industry may
have come full circle from tailoring prior to the industrial revolution in the
1700s, to mass production after 1800, and back to tailoring in the new
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economy, emerging in the closing decade of the 1900s. Both the Japanese
and the ltalians are heading toward a system in which an individual order
specifying fabric, style, and size will be filled in a few weeks by using highly
responsive, electronically driven networks of retailers and apparel, textile,
and fiber manufacturers (U.S. Congress, 1988, pp. 46-47, 236- 240, Piore
and Sabel, 1984, pp. 213-216; Berger, 1989, p. 53).

(CONVENIENCE

Busy people crave convenience. More and more consumers can afford
it. And flexibic: technologies can provide it. In the complex global 2conomy,
delivering the product or service conveniently can be the
competitive edge that differentiates one company from
another.

Thiere are three kinds of convenience: built-in conve-
nience, convenient delivery, and high-quality customer
relations. Built-in convenience comes with effective prod-
uct designs and exploitation of user-friendly technologies
and software. Remote controls, bank teller machines, auto-
mated self-service machines, home entertainment centers,
car phones, and computer dating networks are examples.

Convenient delivery is more important as domestic
markets fragment and competition goes global. The growth
in the number of “convenience stores” is one bit of evi-
dence. There are almost 8,000 7-Elevens in the United
States and another 4,000 overseas, with an average of 1,000
customers daily. One-stop shopping is on the rise. Drive-in
islands that offer gas, convenience shopping, and teller
machines are appearing everywhere. Supermarkets are currently
devoting 25 pervent of their space to specialty departments such as
self-service delis, pharmacies, and bakeries. “Hypermarkets™—which are
essentizlly malls without walls—are the latest in convenient delivery in
retail. They range in size from 200,000 to 250,000 square feet and carry
upwards of 70,000 items.

Convenience in the form of successful customer relations can be a
powerful selling tool and competitive edge. It costs five times more to get a
new customer than it does to keep an old one. Dissatisfied customers will not
buy again, and each will relate his or her unhappiness to roughly ten other
peonle (Desatnick, 1987, p. 4). What's more, one survey found that for everv
customer complaint, another twenty-six customers have the same problem,
and that anywhere from 65 percent to 95 percent of those noncomplainers
will eventually stop doing business with the offending company.

Losing customers is serious. In Service America!, Albrecht and Zemke
(1985) cite some generally accepted statistics on the value of customer
loyalty. Forinstance, inthe auto industry, a loyal customeris worth $140,000
over a lifetime of car buying. In appliances, a loyal customer is worth $2.800
overatwenty-year period. At the local supermarket, aloyal customeris worth
$4,400 a year (Desatnick, 1987).
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A survey of “‘why customers quit” found the fullowing;
= 3 percent move away,
= 5 percent deveiop personal loyalties to other businesses,
= 9 percent choose other suppliers’ more competitive products,
= 14 percent are dissatisfied with the product or service, and
= 68 percent perceive that they were treated badly or with indifference

(LeBoeut, 1987),

By all reports, the expectations for service are increasing, and Ameri-
cans are expressing a growing dissatisfaction with the customer service they
get. A Conference Board survey of 6,000 households concluded that
Americans were reasonably satisfied with products but pervasively dissat-
isfied with service quality. The Yankelovitch Monitor surveyed 2,500
Amenicans abvut their satisfaction with «ustomer service and found that
respondents estimated only airline service had improved over time (Denton,
1989, p. 1). But a closer look at airline custumer service does not bear out
Yarkelovitch’s good news. Zemke revorts that, in 1987, the U.S. Department
of Transportation received more than 44,000 complaints from airline
passengers, an increase of 25 percent over 1986. In 1987, only 66 percent
of airline flights arrived on time and airlines lost 11 out of every 1,000 pieces
of luggage (Zemke, 1989).

TIMELINESS

The early bird will win market share in the new economy because time
is money. According to one study of high-tech markets, products that come
to market on budget but six months late will eam 33 percent less profit over
five years than products that come out on time but are 50 percent over budget
(Nasar, 1987).

Institutions compete insevera! successive races against
the clock:

» First event: Develop a major innovation, whether a
technology, a product, or a new work process.

® Second race: Mov.» the innovation off the drawing
board and into the hands of consumers.

* Thirdevent: Race uptheleamingcurvetoimprovethe
innovation by increasing efficiency, improving quality,
or developing new applications.

» Final race: Use the knowledge accumulated in the race
up the leaming curve to make a breakthrough to another
major innovation. This race occurs after institutions have
wrung all possible incremental improvements and new
applications out of the original innovation.

A single employer or nation rarely wins in all these
races. In the nineteenth century and first half of the twen-
tieth century, the United States became a world-class economic power by
borrowing ideas from abroad. We were not the best at invention, but we were
firstin the race to get these borrowed ideas off the drawing board and into the
hands of customers. After Werld War II, however, Americans became the
wellspring of invention. The United States ended up with the lion’s share of
the world’s intellectual, financial, and physical capital. These resources in
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combination with our postwar leadership in defense and space-related
research ensured that we would be first to develop most large-scale
innovations.
Since the end of World War II, the United States has been the global
leader at invention, but our relatively rigid mass production techniques and
organizat’onal structures are holding us back in the race to commercialize,
rmprove, and multiply the products of invention. Additional disadvantages
are our overly specialized human and machine capital and inattention to the
development of human capital and organizational leamning at the point of
production and service delivery, and at the interface with the customer.
where inventions are tumed into commercial successes.
Evidence of our inability to beat the clock has been accumulating for
some time. For instance—
= Japanese auto manufacturers renew their designs every four years,
whereas Americans attempt to make a basic design last up to ten years,
Because the Japanese auto makers develop and design faster, they
introduce a new line of products every seven years, but Americans wait
as long as fifteen vears to tum over a basic product line (Womack, 1989,
pp. 28-29).

= Dies, the metal molds that are used to stamp or cut metal 10 specific
shapes, play a key role in changing automobile models. The ability to set
new dies and to change dies in production quickly is critical to variety and
customization. It takes the auto maker in Japan twelve months to set new
dies, compared with twenty-three months in the United States (Dertouzos,
Lester, and Solow, 1989, p. 70). On the factory floor, die changes that can
take as long as eight to twenty-four hours in American auto plants cantake
as little as five minutes in Japanese plants (Dertouzos, Lester, and Solow.
1989, p. 19).

® In the steel industry, it takes four to five years to design and build a new
blast fumace in the United States, compared with three years in Japanand
two years in Korea (Dertouzos, Lester, and Solow, 1989, p. 15).

= Inthe apparel industry, it takes most American institutions up to sixty-six
weeks to get from fiber to finished garment. Many European and Asian
companies reach the customer in twenty-three weeks, and at least one
Japanese manufacturer hopes to reduce the time to a few weeks (LS.
Congress, 1988; Berger, 1989, pp. 53, 62).

The news on American employers’ ability to outrun competitors i.s not all
bad. Americans have led in all four of the competitive races in some
industries, such as aircraft, computers, and appliances, throughout the
postwar era. In addition, the United States boasts examples of speedy
institutions in every industry: Milliken in textiles; WalMart in retail;
Motorola, Xerox, and Hewlitt Packard in high-tech manufacturing; and
Harley-Davidson in low-tech manufacturing. Even in industries where
whole companies are not model performers, there are always individual
plants, like NUMMI in auto manufacturing, that lead the pack.
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he new competitive standards are birds of a feather. That is, they are
mutually reinforcing and develop simultaneously. They are under-
stood best as a framework in which each standard makes sense only
in the context of the others. Individual employers
who begin by emphasizing one of these standards usually
end up embracing them all because each standard overlaps
and leads ontothe next. Inthe final analysis, the distinction
among the standards is in part semantic. Each is integrally
connected to the others in a flexible and organic whole.

ROBUST PRODUCTIVITY

Productivity is pursued differently in the new economy
than in the old. In the organizations of the old economy,
white-collar and technical elites increase productivity
principally by rationalizing organizations, mechanizing
work processes, and reducing personnel costs by using fewer or cheaper
employees. The essential goal of the productivity strategy is greater effi-
ciency—imore output for less cost. The main target for cost cutting is
personnel costs, because they represent the lion’s share of costs in every
organization. By automating work processes and instituting rigorous organi-
zational designs, employers in the old economy use cheaper labor by
reducing skill requirements, and realize even more substantial savings by
reducing the size of the workforce.

The old-time religion of productivity with a singleminded focus on cost
reductiondoes not work in the new economy. Highly rationalized hureaucra-
cies are too rigid to respond to the fast pace of change that charactenzes the
new competi‘ive environment. The organizations of the old economy hoand
authority and resources at the top. The presumption is that general access to
authority and resources will result in profligacy and waste. Yet, in the new
economy, access to authority and resources is required at the point of
production and service delivery and at the interface with the customer if the
organization is to provide quality, variety, customization, convenience, and
timely innovations. Moreover, authority and access to resources are required
down the line in order to encourage full utilization of the new flexible
information and communications technologies at the core of the new
economy.

Increasing productivity by reducing costs results in lean organizations,
narrow-purpose: technologies, and unskilled workforces that are cheap but
too inflexible and anemic to respond to the new, broader set of competitive
requirements. The new economy requires organizations, technologies, and
workforces that are flexible and robust. In the old economy, organizations,
technologies, and workforces are targets for cost reduction—in the new
economy, they are resources to be developed in order to add value.

FLEXIBLE VOLUMES

A basic tenet of the mass production economy was that increased
standardization and higher volumes drove prices down, whereas greater
variety and lower volumes drove prices up. One rule of thumb suid that
cutting variety by half raised productivity by 30 percent and cut costs by
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roughly 15 percent; doubling the volume of a standardized good or service
decreased cost per unit of output from 15 percent to 25 percent (Stalk, 1988).

As competition heated up in the postwar era, high-volume production
became a competitive box with no easy exit. Global production capabilities
increased, volumes went up, and prices kept going down, reducing profit
margins. American employers continued to retreat into high-margin mar-
kets, surrendering low-margin niches to newcomers. Narrow product lines
and rigid production systems dedicated to fewer and fewer products also
limited options for growth in product lines.

The Japanese and Europeens had different problems. Their domestic
markets were small. leaving little room for high-volume production at home
and forcing them to provide variety for diverse markets abroad. Only narrow,
low-margin niches were left for high-volume products; the United States and
other industrial leaders had left these niches behind because of tiny profit
margins.

To resolve their competitive dilemma, the Japanese and Europeans
eventually broke the link between scale and variety by making more flexible
use of their human, machine, and organizational capital. For example, one
U.S. producer of automobile components produces ten million parts peryear
and offers only eleven varieties of components. This company’s Japanese
competitor produces only three and a half million units per year hut offers
thirty-eight different varieties. More important, with one-third the scale and
three times the variety, the Japanese producer has a labor
productivity one and one-half times that of the U.S. com-
pa::y and produces at half the unit cost (Stalk, 1988, p. 44).

Ultimately, the pursuit of variety begets its closest
cousin—customization. The distinction between these
standards is a matter of degree. Variety becomes
customization as a production or service institution be-
comes more flexible and products or services sold come
close to being one of a kind.

SPEED

Variety and customizationeventually encourage speed.
The need toshift from productto product orto vary products
without losing productivity forces a focus on speed. By way
of contrast, rigid mass production systems require long
lead times to refit human resources and machine technol-
ogy to new products or services. The problem is that long
lead times cost money, reduce responsiveness to markets,
and force an excessive reliance on forecasts of demand, which are often
wrong, Poor forecasts result in either excess inventory costs due to overpro-
duction or losses due to underproduction. Bad forecasts lead to more
planning, less risk taking, and even longer lead times and less accurate
forecasts.
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A focus on time increases productivity and saves money. In traditional
manufacturing, products are being worked on only 0.05 percent to 2.5
percent of the time. Tighter production systems can result in enormous
savings. For example—
® A just-in-time production system installed at Hewlitt Packard resulted in

inventory reductions of more than 60 percent, reduced space require-
ments more than 30 percent, and lowered labor costs more than 20 percent
(Clausing, 1989, p. 32).

n Harley-Davidson reduced thetime it took tomake a motorcyclefrom thirty
days to three and cut production costs by more than 50 percent (Smith,
1987, p. 38).

® 1n1982, Toyota could manufacture a car in two days but required another
fifieen to twenty-five days to close a sale. The sales and distribution
function was consuming 20 to 30 percent of the cost to the customer, an
amount greater than the cost of manufacturing the car. By 1987, Toyota
had reduced the distribution time to nine days, with a commensurate
reduction in cost.

» Inthe U.S. apparel industry, on average, it takes more than sixty-five
weeks to move fror fiber to a finished product available to customers
(Berger, 1989; U.S. Congress, 1988, p. 239). The material is actually
being worked on for only fifteen of those weeks. One industry study found
that the snail’s pace of production and delivery resulted in a 25 percent
increase in costs and losses:

— 6.4 percent in extra carrying costs to maintain inventory,

— 4.0 percent in losses because retailers did not have the product on
hand, and

— 14.6 percent in losses because of forced markdowns due to late ar-
rivals (Berger, 1989, p. 63).

Some companies have been able io shorten response time to twenty-one
weeks. reducing the price of apparel by almost 13 percent (Berger, 1989, p.
62; U.S. Congress. 1988, p. 240). Industry experts tend to agree that there

is notechnical reason why response times cannot be reduced to a few weeks.

AFFORDABLE QUALITY

The quality standard has become the emblem of the new competitive
framework, Experience teaches that pursuing quality invariably improves
performance on a host of competitive standards. For instance, the customer’s
view of quality certainly includes the convenient and timely availability of
a variety of state-of-the-art products and services tailored to the customer’s
needs. A high-quality car that works is a convenience to the customer. A
tailored suit provides both quality and customization. Quality tends to
improve as the state of the art advances in any line of goods or services. As
aresult, quality and timely delivery of state-of-the-art products and services
are inseparable.

Most experts agiee that the typical factory inv.sts 20 percent to 25
percent of its operating budget in finding and fixing mistakes and another 5
percent of its budget doing recall work after mistakes have left the factory
gates (Port, 1987, p. 132; Aliaire and Rickard, 1989, pp. 22, 25). The
expenence of particular companies tends to verify the relationship between
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quality and productivity. For example, the Xerox quality program reduced

production costs by 20 percent (Allaire and Rickard, 1989, p. 24). Harley-

Davidson reduced the cost of reworking defects by 60 percent by focusing

on quality manufacturing techniques (Port, 1987, p. 132). GM’s Lansing

assembly plant drove costs down by 21 percent with embedded quality

procedures (Hampton, 1987, p. 139).

Thus, quality often is the best antidote for a productivity problem.
Because most quality problems stem from design (Port, 1987, p. 132),
improved design can riean big productivity gains:

» Experts claim that nomore than 20 nercent of quality problems resultfrom
production defects. The other *" - =ent occur at the design stage of a
product or service (Port, 1987,p. . ).

® More *“robust” designs that allow high performance despite production
errors have slashed perfformance defects at ITT by more
than half and saved more than $60 million (Port, 1987,
p. 135).

® Ford :designed an instrument console for the 1987
Escort .1sing only six parts, compared with the twenty-
two parts in the original 1984 model. The effect was to
reduce matenal costs by 39 percent, drive down labor
costs by 83 percent, and improve the defect rate by 10
percent.

CUSTOMER FOCUS

In the final analysis, the pursuit of any of the new
competitive standards ultimately translates into conve-
niencefor the customer. Providing variety and customization
begets convenience because they offer choices that meet
the specific needs of groups or individual customers. The
pursuit of timeliness leads to convenience as well. Employ-
ers who try to build speed into their products and services
inevitably end up closer to their customers, and these close
ties are a fresh source of information on customers’ needs
and desires. Attention to speed also increases convenience
because, for a busy consumer, convenience is largely a
matter of time saved. Higher quality products and services
are convenient because they work better. Every competi-
tive victory inthe new economy results in more convenience forthe customer.
For example—
® [n the traditional mass production mode, shirts are broken down into

component parts for manufacture; then components are brought together
for final assembly. If ashirt factory 1 >quires aweek tofill the average order
and ten orders come in the same day, it will be ten weeks before the last
order is filled. More advanced companies are organized into small units,
each capable of making entire shirts, however. If there are ten such units
in a factory, ten orders can be filled in one week. Indeed, some of each
order can be shipped each day. In one company that used this strategy,
productivity increased hy 5 percent, individual shirts were available to
customers in half a day, the share of defective shirts dropped from 2
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percent to 0.2 percent, and space requirements for inventory and
production were cut in half (Bailey, 1988c, p. 13). The big witner in the
reorganization is the customer, who gets shirts cheaper, faster, and with
fewer defects.

® The Aid Association for Lutherans replaced specialized functional
departments in its insurance services with teams responsible for provid-
ingfull service to individual regions. As a result, personnel costs were cut
by 10 percent, and the overall number of cases handled increased by 10
percent. Overall productivity increased by 20 percent. and thetiine it took
toprocess a case was reduced by 75 percent (Hoerr, 1988, pp. 64-72). The
Aid Association insurance customers got their insurance cheaper, faster,
and in packages customized for their individual needs.
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PART 11

Humanity has a long-standing love-hate relationship with technology.
Technology improves and extends our lives but, at the same time, manages
to disrupt and even threaten our existence. Some of our discomfort with
technology results from the fact that it has never been entirely clear whether
people or machines are in the driver’s seat.

Because technology plays many roles inthe human drama. the alternative
portrayals of technology as monstrous villain, hero, and agent of the ruling
classes are all convineing. Technology is always there when we round up the
usual suspects after some social or economic calamity, but itis just as often
the hero that, preceded by bugle calls, arrives in the nick of time to extract
humanity from some social or economic impasse. On
halance. the optimistic depictions of technology have pre-
vailed in the western hemisphere. Armed with the char-
acteristic Europeanand Amenican faithintechnical progress,
the champions of technical change have persuaded us to
rejoice in our technical victories over the natural world and
the human condition and to accept our losses grudgingly.

istorically, there have been three dominant per-

spectives on the role of technology in social and

economic change. One gloomy perspective often

espoused in the arts, theology. and philosophy pits
humanity against the machine in a constant struggle for
dominance and survival. This view portrays technology, the natural world,
and the human condition (death) as a triumvirate of forces that must be
overcome to allow the human ascent to some higher state.

The notion of a titanic struggle between humanity and the machine is a
persistent theme inmodern intellectual and cultural history. In the early days
ofindustrialization, Ned Ludd and his rovingbands asserted dominanceover
machines by smashing them (Garmraty, 1979). Since then, the Luddites
among us have tended to characterize the advance of technology as a
Faustian pact with the devil: We réceive material progress in exchange for
a reduction in the quality of our private and working lives.

Those who subscribe to this view write the history of work as a tragedy
inwhichwork is dehumanized by mass production technology that constantly
encroaches on human skill. As they see it, the mass production system
breaks final products and services into their smallest components and then
dissects the talents of whole persons into narrowly elementary skills that are
combined with specialized technologies to produce these components.
*Tools” that allow the artisan to embody human talent in final pmducts or
services become “machines” that subordinate the worker to the technology.
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To make matters worse, institutional structures utilize top-down hierarchical
authority to recombine fragmented skills and components into final products
and services. The net effect is the sublimation of the whole person at work,
a loss of human autonomy as technology advances, and a shift in the pace of
work from the natural and human rhythms of farm and craft to the artificial
cadence of the machine (Arendt, 1970; Piore and Sabel, 1984).

This titanic struggle with technology is most often and best expressed in
the arts. Science fiction provides the best listening post for eavesdropping on
humanity’s hopes and fears for the role of technology in our future. For
instance, in the classic science fantasy 2001, a monolith sent by beneficent
aliens discovers promise in a prehistoric humanity. The device instructs
Moonwatcher, an ape-like human, in the uses of violence. The story flashes
forward to the modern day, when humans have subdued nature and built
powerful technologies. Because of the flammable mix of aggression and
technology, the world is on the verge of nuclear annihilation. At this point,
human evolution requires mastery of the machine and natural aggression.
The alien device reappears, the deus ex machina, and lures humanity into
space in hot pursuit. During the joumney, a confrontation develops between
the human protagonist, Dave, and the supercomputer, Hal. Dave pulls the
plug on Hal, narrowly winning the right to lead the evolution of earthly
intelligence into space. With the assistance of the extraterrestrials who sent
the monolith, Dave is rebom and retums to earth, destroying nuclear
satellites along the way, on a mission to end human aggression.

second perspective, common among historians and political theo-

rists, is equally fatalistic but more analytic and optimistic. This

perspective ascribes social and economic change to 2 combination

of technical, social, and economic factors. In highbrow versions of
this view, the interactior of these complex forces in a “dialectic™ guarantees
“progress” and a happy ending.

According to this view, the interaction of technology, culture, economy,
and polity ultimately forces a convergence of cultures, political systems, and
economies around the utilization of higher human capacities (Kerr, 1983).
Economics is the engine of cultural and political change, and technology is
the fuel. The sometimes nasty side effects of technical and economic
development are tobe tolerated asthe price of progress. Inthe usual scenario,
technology pushes productive capacity and creates wealth; rising wealth and
expanding markets in tun push technology forward. The march of techaical
invention automates repetitive tasks, ultimately leveraging the importance
of human knowledge at work while eliminating some jobs and deskilling
others along the way (Bel, 1983).

For proponents of this second view, the industrial economy is a way
station along the route to something better. The version of the future most
widely accepted in the United States is the notion of a coming postindustrial
era, a vaguely perceived economy in which human intellectual and social
skills will dominate technical capability. Economic possibilities will be
constrained only by human ingenuity, not by the limits of materials,
muscular power, dexterity, or memory (U.S. Congress, 1988, p. 3). In the
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postindustrial era, information-based technologies and other flexible ma-
chinery will supplant rigid mass production technology. The relationship
between people and technology will have come full circle from human
contro! to technical domination and back to human control again. Like the
artisan’s tools, the new flexible tehnologies will conform to the user,
extending his or her productive capacity and reasserting human control over
technology (Piore and Sabel, 1984, p. 261). The technical aspects of making
things and performing services will be minor parlor tricks. Machines will
take on the more rigorous and mechanical aspects of skill, leaving personnel
with more human labors. For most jobs, the primary task will be interacting
with colleagues and customers, and the reqjuired skills will be those needed
to imagine designs; tailor products and services to consumers’ diverse tastes
and needs; and teach, leam from, nurture (physically and psychologically),
amuse, and persuade other people.

third view assigns technology amore passive role,and tends to view
technical change as the consequence, not the cause, of social,
political, and economic circumstances. Technology is neutral and
malleable, taking on shapes that mirror the culture and polity in
which it is embedded, and thereby extends the reach of broad cultural and
political forces into the workplace and into our private lives. Proponents of
this view put people in the driver’s seat. The issue, as they see it is not the
car, but who gets to be the driver.

The notion of a submissive technology has found its greatest cunency
among the vanous sects of leftist politics and economics and among some
sociological and anthropological schools of thought that regard reality itself
as a social construct (Berger and Luckmann, 1966). The view from the left
is that the shape of technology conforms to the inherent conflicts between
classes. Principal among these class struggles is the conflict between
managers and workers over control of the means of production. According
to the Marxist interpretation of history, managers and technical elites
installed at the pinnacle of organizational hierarchies assert their control by
designing jobs and technologies that minimize dependency on workers’
skills (Braverman, 1974). Workers resist the employers’ attempts to degrade
labor into a homogeneous class of low-skilled machine tenders. This conflict
results in a complex bargaining process, which in tum produces a hierarchy
of jobs in which technical control and rewards at work are disproportionately
distributed towhite-collar and technical elites, while the mass of workers are
relegated tothe blue- and pink—collar proletariat. Moreover, according to the
leftist critique, this distinction between people who use technology and those
who are abused by it reinforces the racial, gender, and other prejudices
charactenstic of the larger society.




The Dynamic
of Technical

TECHNNOLOGY AND THNE NEW ECONOMY

he erigins of economic and technical change are shrouded in myth.
Once expelled from the Garden, humanity was forced to use
technology to tame nature in order to survive. Myth tells us that
Prometheus stole the makings for fire from the gods. The ability to
make fire may have been the first major technical breakthrough. The
subsequent development of farming and husbandry eliminated the nomadic
lifestyle for the majority of humans, but we still had no notion of economic
ortechnical progress. The animistic religions prevalent prior to Christianity
made no distinction between the natural and supematural worlds. In a world
where all things were gods® handiwork, the impetus for developing human
tools was frustrated. In the Western world, Christianity broke through this
impasse by separating this world from the next and encour-
aging humanity to do work on the world as a form of worship i
and proof of worthiness. The seventeenth century “enlight- §
enment” separated science fromreligion as an end in itself.
Subsequent improvements in the productivity of farming
and population growth created surplus labor, craft produc-
tion, and the growth of towns necessary tofuel the industrial
revolution, which intensified and accelerated.

TECHNOLOGICAL REVOLUTIONS

Where do revolutionary changes in technology come
from? Since the beginning of human history, curiosity has
been a sufficient reason to tinker aimlessly with technol-
ogy. How else can we explain Galileo’s fascination with
helicopters; the early interest in subatomic physics; and nineteenth-century
experimentation withwaterpower, steam, intemal combustion, and electricity?
In retrospect, a fair share of our experimental fantasies seem silly—the
searchfor the “philosopher’s stone™ that would tum all base metals into gold,
elixirs that promised eternal life, and “phlogiston,” the essence of fire.
Occasionally, however, aimless tinkering makes an abrupt entrance into
human history in the form of startling inventions that almost always inspire
horror in some people and rejoicing in others. Technological change
sometimes amves like a bolt out of the blue, accompanied by “gales of
creative destruction” that uproot the current technology and clear the way for
some new technical marvel (Schumpeter, 1989).

Cold and hot wars have been the context for unveiling some of our
nastiest technical surprises, For example, the metal stirrup gave increased
support when fighting from horseback and provided the edge that allowed the
Mongol hordes to sweep across Europe and Asia, only to be defeated by a
burricane—a “kamikaze™ or “divine wind”"—that sank their invading
flotilla off the coast of a defenseless Japan (Fairbank, Reischauer, and Craig,
1978). Dr. Gatling’s machine gun and the atomic bomb are more modem
examples of technical surprises used on unsuspecting enemies in warfare.

Sudden availability of a developed technology where it was previously
unknown or resisted can create major discontinuities in social or economic
arrangements. Francis Lowell provided the engine of American industrialism
when he pirated the secret design for the Awkright power loom, smuggled it
into the United States, and set up the earliest American textile factories in
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Lowell, Massachussetts, and Saco, }. sine (Gibbs, 1950). In New England,
the subsequent shift from trapping, logging, and cottage industries to factory
work was a wrenching change that brought the social context of work from
the outdoors and the family hearth to the artificial environs of town and
factory. The Japanes: economy and culture made a sharp tum to the West
when Admiral Perry, President Fillmore's emissary, ammived on a modem
warship bristling with cannon .nd carrying gifts of modem revolvers and a
small working locomotive (Fairbank. Reischauer, and Craig, 1978).

TECHNICAL EVOLUTION

Most technical change comes in relatively smal' bites in the process of
applying technical breakthroughs. Using and commercializing new tech-
nologies trig ser a series of evolutionary changes and new applications that
represent the lion’s share of technical progress. Indeed, major breakthroughs
in technical knowledge usually result from the accumulation of incremental
innovations in the real world. Science may owe more to the steam engine than
the steam engine owes to science,

People whetend to view technology as a revolutionary force don’tascribe
much economic importance to incremenial technical change. They are less
interested in the process of building a better buggy whip than in the
development of the automobile, which made the buggy whip a museum
piece. Yet technical shocks are rare. Most technical change originates in
gradual intellectual, social, and economic processes, not revolutionary
fiashes of genius. A close look almost always reveals that the achievements
of geniuses like Darwin, Freud, and Einstein are more synthesis combined
with timely and convincing presentation than unprecedented thinking
(Stromberg, 1975). What appears to be a fresh assault on the established
order is often, in fact, an intemal collapse of an intellectual house of cands
under the weight of real-world contradictions that have accumulated over
long peniods of time and can be denied no longer. Even at the installation of
the new order, anomalies begin to accumulate as the new axioms are applied

outside the ivory bastions of pure thought. and the siege begins anew (Kuhor,
1970).

TECHNICAL PUSH AND SOCIAL PULL

Ultimately, technology is one factor among many in the complex
evolutionary process of economic and social change. Technology is some-
times the catalytic agent that transforms elements in the social and economic
system and sometimes a hy-product of change that begins elsewhere. For
instance, the dramatic growth in agricultural invention resulted both from
technical changes and the complementary growth of urban populaiions who
needed to be fed. The nomedic hunters and gatherers were pushed off the
trail by new agricultural techniques that allowed people to settle down close
to crops and livestock. Tools, new methods, and machine technology
improved agricultural yields and pushed surplus labor into cities, creating
an industrial labor pool. Atthe same time, new agricultural techniques were
pulled alongby the creation of urban populations that depended onand could
purchase farm output.
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Some social and economic systems pull technical changes along faster
than others. Culture and religion in the eastem and southern hemispheres
have favored rigid social structures and the preservation of natural balances.
The result, until recently, has been a general technical passivity and even
resistance to change in general and technical change in particular. By way
of contrast, Western cultures have exhibited biases in favor of (,hdnge ana
progress. These biases, in combination with capitalist economic systems that
provide enormous rewards for technical successes and substantial penalties
for falling behind, have been powerful engires for technical progress in the
Western world (Rosenberg and Birdsell, 1986).

The intricate conrection between societies and technology is evident in
the story of the wheel. The wheel appears to have beeninvented anonvmously
in Sumeria in the Middle East. The Sumenians didn’t invent the wheel
overnight. They began in 1500 B.C. by using draft animals to haul sledges
on runners. The runners eventually became rollers in the shape of solid
tubes, then rollers with the ends thickened to roll straighter, and finaily
wheels attached to axles. Other civilizations in Europe and Asia did not
reinvent the wheel, butborrowed the ideafrom one another, finding the wheel
useful to make money and war. With the help of merchants and conquerors,
the wheel armived in what is now Great Britain in about 500 B.C. In coz:trast,
the Incas invented the wheel independently but used it only to make toys and
cult objects. Appareuily the long developmental process that begins with
animals hauling sledges never occurred in the Americas. The Incas used
people for hauling. Indeed, almost 3,000 people died hauling one particular
stone, according to available chronicles (Adams, 1984, pp. 250-253).

The evolution of the typewriter keyboard presents another interesting
case for studying the interaction of culture and technology. In the edrl)
development of the keyboard, technical push dominated social puil, but
lately, social conventions have proven more important than new technical
developments. The orig, nal typewriter arranged keys in alphabetical order,
but the metal type pieces arranged in a circular basket under the caniage
were prone to jamming at high typing speeds. Sholes solved the problem by
movingthe typingkeys that were mosi frequently used the furthest apart from
one another on the keyboard aad in the basket of type pieces. The result was
the “qwernty” keyboard, named afterthe top row of letters on the left-hand side
of the keyboard. Sholes sold his typewriter to the Remington gun company
andthe restis history. The gwerty keyboard still survives despite the fact that
subsequent improvements in word processing technology make it un-
necessary. The state-of-the-artkeyboard is the Dvorak keyboard, developed
by August Dvorak at the University of Washingion and patented in 1932,
This keyboard is designed to provide easiest access to the most used keys.
All vowels are in the home row of keys, and the location of keys favors the
right hand slightly. Numerous studies demonstrate this keyboard’s superi-
ority, but the dead weight of convention and sunk intellectual and financial
costs in the qwerty keyboasd impede acceptance.

In Asia, culture puts even greaterdemands on word processingtechnology.
The Chinese language includes thousands of characters. As a result, the
typical Hoang keyboard packs a mind-boggling 5,850 characters on a frame
that is two fect by seventeen inches. The better Chinese typists can handle
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eleven words a minute. The Chinese anxiously await voice-activated word
processing.

JUNCTURES OF CHOICE

Viewed retrospectively, the process of economic change and the role of
technology inthat change always seem obvious. Social scientists armed with
historical evidence project past events into the present, and tend to
encourage the view that past and future are joined along an inevitable
trajectory. In reality, however, although there is an element of ineviiability
in economic and technical change, there is also an element of choice—and
sometimes there is more choice than at other times. Periodically, new
possibilities or an impasse will create a juncture of choice, which becomes
the focus of tremendous social and technical energy. Uncertainty arises and
increases risk and potential rewards for risk takers; new trails are blazed.
Eventually, one pathway becomes the beaten track while others become
overgrown or less traveled. Thereafter, the track narrows as the chosen
course 1s reconciled with other aspects of the social and economic landscape.

Currently, we are at a wide place in the path of technical progress,
awaiting choices that will narrow the track of economic and social change.
During periods like this one, real and imagined changes can be disruptive
and painful. If history is any guide, however, we are unlikely to experience
any more disruption than we can handle. There appears to be a variety of
forces that counterbalance the possibilities for runaway technical change.

IMPEDIMENTS TO TECHNICAL PROGRESS

Theory into Practice. The interplay between theory and practice is one
factor that sets a deliberate pace for technical change. The state of the
technical ant is almost always ahead of the technical practice because there
is an inevitable hiatus between the acceptance of new ideas and their
embodiment in new technology. In addition, there is usually a considerable
amount of tinkering before someone is penciled in alongside a working
invention by patent office clerks and historians. Our heroic view of history
encourages us to forget the tinkering. When a workable invention finally
ammives, the bouquets go to the people who happen to be upstage for the
curtain calls, Their names become part of the cultural lore to be forever
chanted like mantras by Amenican school children. The Wright brothers are

“first in flight” everywhere but in Connecticut, where the legislature has
decreed that Gustav Whitehead made the first flight at Bridgeport in 1901,
a year before the Wright brothers’ flight at Kitty Hawk in North Carolina.

The Desr! Welght of History. Once invented, new technologies are not
immediately adopted. Fear, superstition, vested interest and instability give
the past and present a powerful holdon the future. There are many examples.
At the tum of the twentieth century, more than fifty years aiter the first
automobile was introduced in England, Parliament still required that speeds
not exceed two miles per hour in the city and that each car be preceded by
a man on foot carrying a red flag, Cast-iron plows were available in 1837 but
were not used widely for more than forty years thereafter because farmers
helieved iron plows would poison the soil. In the early days of the railroad,

b

-
:J!
wl!



TECHNNOLOGSY AND THRE NEW CECONOMY

stage coach companies persuaded local authorities tostop locomotives at the
edges of New York, Philadelphia, and Baltimore, so that each railway car
could be pulled to its final destination by a team of no less than four horses

{Liebergott, 1984, p. 172).

Sumk Costs Both the economic and the intellectual investment in current
technology and its accompanying infrastructure can impede technical
change {Hayes and Garvin, 1982). For example, the shift from waterto steam
energy was accomplished rather easily because changing the source of
power had little impact on other production factors. The shift was relatively
inexpensive and didn’t require major changes in technologies or work
processes, jobs, and skills. Water and steam energy depended on the same
system of drive shafts and gears to transmit power to the same factory
machines and workers,

Incontrast, when an electrical energy supply became available in 1860,
existing factories were heavily invested in water or steam and their machine
and human complements. Flectnical energy had greatadvantages. Eicotricity
was cheaper to use than water or steam and kept getting cheaper: costs per
kilowatt-hour declined by 400 percent between 1880 and 1930, The new
energy source was portable, allowing employers to locate close to customers,
raw materials, or suppliers instead of near the fast-moving water necessary
for water or steam power. The new power source also allowed a more efficient
factory layout. The layout in water- or steam-powere | factories was driven
by the mecharical transmission systems and the need to locate machines in
a straight line, with those that required the most energy closest to the power
source. In factories using slectricity, each machine could be powered by its
own electric motor or be wired to a central energy source with no loss of
operating power regardless of placement or distance from the energy source.
And, most important, the new electrical energy ereatly increased the speed
and power of machinery: The steam and water mechanical transmission
systems lost power with distance from the energy source and couldnt
approach the peak power levels possible with electrical current. With
increased speed and power, machines could take on new tasks and be used
more productively.

Despite the fact that electrical power had made waterand steamobsolete
by 1880, the use of steam did not peak until 1910 (Rosenberg and Bindsell,
1986, p. 214). In 1890, only 4 percent of American employers and 3 percent
of American homes used electricity, and in 1910, the corresponding figures
were still only 19 percent and 15 percent. By 1920, 50 percent of employers
and 35 percent of homes had joined the electrical energy age, But even as
late as 1930, only 78 percent of employers and 68 percent of homes were
using electricity (Liebergott, 1984, p. 352).

Sound but shortsighted business practices were a stumbling block to the
expanded use of electrical energy. Cost accounting told the employers of the
last century that the cost of a new power system and its accompanying
infrastructure was substantially more than the cost of using the obsolete
power source. Standard accounting has changed little since the nineteenth
century. The balance sheet rarely reflects the long-term cost of not switching
to a new technology, the competitive position of the institution in the distant
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future should the competition adopt the new technology, or the barely
measurable potential benefits that will eventually ac rue upstream and
downstream from the technical change.

The inability to swallow the sunken cost in a current technology and its
arcompanying infrastructure is a persistent cause of the competitive edge
lost to those who are willing to push technical frontiers in mature industries.
Established technology and supporting infrastructure are especially vul-
nerable to the competitors who are least invested in the status quo. For
example, American manufacturing lost ‘ts competitive position to foreign
companies that moved to leverage small technical niches into major market
shares. German companies, invested in a labor force strong in the crafts and
mechanical arts, ultimately lost share to others whose workforce was better
able toadapt tothe shift toflexible computer-based automation, which relied
more on the technician than the mechanically skilled craft worker (Ergas,
19G7).

Failures of imaginstion. Often the inability or unwillingness to discem the
potential benefits of a new technology is due more to a failure of imagination
and nerve than to an overreliance on the arithmetic of cost accounting. Most
new technologies are used initially to substitute for the technologies they
displace. Subsequent changes in the immediate family of compatible
technologies and the accompanying infrastructure of the workplace occur
incrementally, following the path of least resistance. Thus, in many cases,
electricity was used to power the old belts, pulleys, and gear transmission
systems that connected water and steam to machines and workers. In a more
modem case, flexible manufacturing machinery is sold as a substitute for
skilled laborand used with its flexible controls “locked” (Adler, 1988). Also,
high-powered personal computers (PCs) are used as typewriters in the office
and to store grocery lists at home.

The Lack of Compilementary Assets. Once the decision to invest in an
invention has been made, a compatible family of technologies is usually
required to realize the full potential of the invention. The stereo needs
compatible speakers. The automated work station requires further automa-
tion upstream and downstream in the work flow in order to feed and consume
the increased productivity. In most cases, infrastructure even beyond the
immediate family of accompanying technologies is required. For instance,
before the Mdel T could be produced successfully for mass consumption,
Henry Ford needed a labor force with the skills and organization to produce
the car, a pool of consumers with enough money and credit tobuyit, and roads
for it to ride on.

TECHNICAL CAPABILITY

Choices as to how to combine people and technology at work are limited
by the capabilities of available technologies and the energy sources that
power them. Ancient kings could have afforded jet planes but couldn’t have
them. One assumes the preindustrial citizenry would have welcomed high-
quality goods at low prices, but mass production was impossible without
waterpower, steam, or electricity and certain advances in the mechanical
and eventually electromechanical arts. Who wouldn’t want products and
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services that meet the standards of the new economy? But these products and
services were not possible until flexible, information-based technologies
came along in the latter quarter of the twentieth century.

To some extent, the history of economic systems is the history of
technical capability. Each economic era has been limited by the technical
state of the ant. In the primitive era of hunting and gathering, energy came
in the form of raw muscular power. Eventually, levers, wheels, and primitive
implements and weapons multiplied muscular power. Inthe age of agriculture
and craft production, animal power as well as wind and water energy were
harnessed to drive mechanical technologies in farming. Production and
service technologies came in the form of general-purpose tools that aug-
mented and extended human skill. The charactenstic technologies of the
preindustrial eras were incapable of producing high volumes at low prices.
As a result, neither natural resources extracted from the earth nor manufac-
tured goods were generally available, severely limiting the material wealth
available to the average person.

In the industrial era, people hamessed wind, water, and then steam and
electricity to drive increasingly powerful and fast machinery producingever
higher volumes of extracted resources, manufactured goods, and services at
consistently declining prices. When industrial technology is introduced., it
tends to spread. Once a work station is mechanized, productivity increases,
forcing mechanization upstream and downstream in order to provide a
sufficient volume of feedstock and handle output. The mechanization
process ebbs, however, when it confronts jobs and responsibilities that are
difficult to reduce into elementary repetitive tasks for mechanization.
Products and services produced in small quantities and service functions
both within and outside manufacturing have stymied mechanization, for
example. Also, within manufacturing and extractive industries, relatively
unskilled machine tenders have had to be complemented by more highly
skilled craft, white-collar, and technical elites who make the machines,
manage the production process, and provide specialized staff services like
installation and repair.

Both human and machine capital in the mass production system are
relatively inflexible and not easily shifted to altenative uses without
incurring prohibitive costs for retraining, capital, and reduced productivity
due to downtime. This inflexibility eventually became the system’s tragic
flaw and ultimate technical limitation, when, in the early postwar decades.
consumers began to demand quality, variety, customization, convenience,
and timeliness at mass production prices. New computer-based technolo-
gies are now bringing us into the new economy by increasingflexibility so the
standards of the craft economy and of the mass production economy can be
met at the same time.

Indeed, the computer is the seminal technology of the new economy
because of its intrinsic malleability. Almost every other technology is
significant only for doing something better than some previous technology
(Blackbum, Coombs, and Green, 1985, pp. 13-21; Piore and Sabel, 1984;
U.S. Congress, 1988, pp. 15-18; Bailey and Noyelle, 1988, pp. 1-3). The new

communications technology, forinstance, substitutes satellites for cable and
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can transmit information as well as voice. Biotechnology makes what used
to be grown. Laser technology cuts finer and faster than previous tools.

The capabilities of the new information technology take us where we
have never gone before. Computers extend the penetrationof technology into
human endeavor, ultimately exp 'nding both the technical and the human
domains. In manufacturing, computers give us more control over the
transformation and movement of material. Also, they have the potential to
break downbarriers between technology and service functions. By automating
paper shuffling, a major work responsibility for clerical workers and
managers, who make up almost a third of the workforce, computers can effect
major productivity improvements that until now seemed impervious to
technical penetrz on (U.S. Congress, 1988, p. 16). The new information
technology also breaks the iron link between rigidity and efficiency. Mass
production technology had to be scrapped or reconfigured to do a new job,
but with flexible software, a product or service can be modified quickly at
little added cost.

The new information technology also increases the value of its attendant
human capital by allowing a fuller utilization of human capacities. Mass
production machinery had a ngid structure to which workers had to conform,
but user-friendly software adapts to employees’ talents and work styles (U.S.
Congress, 1988, p. 16; Baily and Noyelle, 1988). Information technology can
also improve the contributions of an organization and its work gronps by
linking individuals and work teams within the organization as well as by
linking the organization with external suppliers, customers, and clients.
Information links can improve the performance and market sensitivity of
entire networks, sometimes with unforeseen consequences. as in the case of
the stock market crash of October 1987.

Evidence suggestingthe centrality of technical flexibility in our progress
toward the new economy is abundant. One important piece of evidence is the
rapid penetration of information-based technology: Investments in this
technology now absorb more than 40 percent of all investments in new plants
and equipment, compared with 20 percent in 1980 and 6 percent in 1950.
In 1987, factory shipments were valued at $48 billion for computers. $18
billicn for semiconductors, and $6 billion for copiers. In the same year,
commercial software on the market was worth $320 billion and software
developed by employer institutions for their own use was worth $200 billion
(Clausing, 1989).

Two-thirds of the recent investment in information technology has gone
toimprove service functions, raising capital-to-labor ratios in services tothe
level of the ratios in manufacturing (U.S. Congress, 1988, pp. 152-153;
Vernon, 1987, pp. 123-124). The microcomputer is a principal investment.
One study showed that there were about nineteen employees for every
computer inthe Amer.can workplace in 1985 (Hirschhorn, 1988). Another
study showed that about 12.5 percent of American workers used computers
on the job in 1984 (Goldstein and Fraser, 1985).

The pivotal role of technical flexibility in the emerging economy is also
evident in attempts to reconfigure technologies that are not computer based
in order to make them more flexible (Bailey, 1988¢; Piore and Sabel, 1984,
pp. 261-262). Experimentation with technical layout is an example. In the
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mass production system, technology and people in manufi cturin;, extrac-
tive, and service industries tend to be grouped on the basis of process or
function. For example, there are drilling, stamping, ana typ'ng pools.
Increasingly, however, machines are being grouped in families and uc=d by
broadly skilled employee teams capable of tuming out final products and
services. This new arrangement is intended to provide better service,
facilitate customizing production runs, and provide fast tumaround

(Blackburn, Coombs, and Green, 1985).
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PART 111

Economic structures are constantly evolving, following a path not
dissimilartoan organic life cycle. As aresult, the way touse people optimally
at work depends on the stage in the life cycle of the
particular organization, technology, product line, service,
or work process. Traditionally, economic life cycles have
tended to have five phases: innovation, installation, com-
petition, maturity, and eventual breakthrough to a new life
cycle. In the new economy, however, economic life cycles
have sped up and lost their neat sequential structure.

INNOVATION

Inthis phase of the economic life cycle, theory takes its
initial leap into practice. The process of making new ideas
workable is generally fluid, open-ended, and experimen-
t=!, and applications tend to show considerable variety. At
this stage, economic institutions struggle to exploit new ideas in meeting and
shaping market demands. Work processes and organizational formats are
generally flexible and characterized by trial and error. The scale of opera-
tions is generally small. Job assignments are flexible and overlapping, and
skill requirements are general. General-purpose technologies are utilized to
allow flexibility and experimentation. Competitive advantage resides with
organizations that are entrepreneunial, flexible, and creative.

INSTALLATION

Inthis phase, each institution settles on a version of the innovation suited
to the institution’s culture and market niche. Consequently, a variety of
productorservice designs enterthe marketplace at varying costs and quality.
Machine capital becomes more specialized to fit these particular designs.
Job responsibilities, work processes, and organizational formats become
more stable, specialized, and standardized. The scale of operations begins
togrow as volume increases, price declines, and market demandaccelerates.
Skill requirements become more specific and technical. Organizations with
the capacity to install the innovation quickly and efficiently have the
competitive advantage.

COMPETITION

In this phase, the impact of the innovation results in a rippling wave of
minor innovations with economic cycles of their own. Individual institutions
begin perfecting their market entries, incorporating incremental innovations
in cost-effective production, delivery, and quality. In addition, new applica-
tions for the basic innovation are discovered and new markets spin off. Work
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processes, technologies, job design, and skills are perfected, and become
more focused and specialized to match refinements inthe original innovation.
The scale of productionorservice delivery increases. Competitive advantage
lies with organizations that can capture incremental improvements in the
original innovation most effectively. The capacity for continuous leaming is
especially critical down the line where the product is made, the service
delivered, and the customer served.

MATURITY

This phase of the economic cycle is characterized by the emergence of
adominant design and use for the original innovation (Uizictback, 1987). The
product or service begins to take on the characteristics of a basic commodity,
and the experimental quality of the earlier phases begins to wane. The
dominant design allows increasing scale and lower costs for production and
delivery. Lower costs expand markets rapidly. In turn, the emergence of a
dominant design and expanding markets substantially reduce the risks of
adopting the innovation and accelerate its dissemination. Competition shifts
from innovation to price and marginal differences in quality, variety,
convenience, and service. Advertising and sales becomes more important
than research and development (R&D) or marketing. Job design, skill
requirements, work processes, and machine capital become more stable and
predictable. Ultimately, the competitive benefits from the innovation are
captured. Institutions compete for smaller and smaller increases in demand,
and markets stabilize or become saturated.

BREAKTHROUGH

In the mature phase of the life of an organization, the flow of incremental
innovations slows to a trickle. The oniginal innovation is generally available
and highly refined. Breaking through to a new cycle of improvements is
difficult for a vaniety of reasons: Mature innovations do not improve rapidly.
The central ideas that founded them are usually spent. As a result, the
economic returns to further innovation along the same intellectual lines
decline. Incremental innovations do not promise substantial increases in
markets, yet tend to require substantial costs because a change in one part
of the production and service delivery system usually requires other changes
elsewhere. Consequently, sunk costs tend to make incremental changes
more costly than they are worth by themselves in the short haul.

Inmature markets, breakthroughs are especially difficult forestablished
institutions because of their sunk costs in the status quo (Lehnerd, 1987).
Such organizations can make breakthroughs only if they are willing to—
= risk resources on innovation despite low retums in the short term;
= incur the high costs of replacing expensive human and machine capital;

and
® maintain organizational formats, work processes, and workers capable of
generatng innovations after markets have matured.

In contrast, new institutions do not have to carry sunk costs or the costs
of changes to capture incremental innovations and are therefore often the

source of breakthroughs.
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he structure of economic life cycles and associated skill require-

ments are not the same in the new economy as in the past. Life cycles

used to be predictable. They followed a consistent sequence of

phases from birth to growth, maturity, and eventually stability and
decline (Flynn, 1989, pp. 9-23; Guile and Brooks, 1987, pp. 12-14). In
addition, the life cycles of technologies, products, work processes, and
organizations tended to be simultaneous, interrelated, and roughly consis-
tent. Young organizations, for instance, sold widely varying products and
services in markets where relative shares were still unstable. Technologies
and work processes were varied and expenmental. Mature organization
tended to utilize highly evolved and standardized technologies and work
processes to produce fairly standardized products and services in stable
markets.

The traditional view of the economic cycle is that it is an inexorable
ratchet that progressively deskills work, combining ever more specialized
humanand machine resources with Taylorist work processes and hierarchical
organizations to produce cheaper outputs in greater quantity (Braverman,
1974; Flynn, 1989). Economic cycles inthe new economy operate differently,
however. They are more open-ended, less sequential, and generally less
orderly. For example, today’s global institutions leapfrog the initial devel-
opmental phases of the economic life cycle. They borrow innovations and
compete on the basis of the ability to exploit them, focusing efforts on the
latter phases of the economnic cycle, when most of the money is made (Ergas,
1987). Also, in the mature cycle phases, competitors have been able to
challenge established institutions with high sunk investments by entering
niche markets and adopting incremental improvements in available tech-
nologies. Often, established institutions in mature markets are vulnerable
because they have overly rationalized their technologies, workforces, and
work processes to the point of losing all flexibility and becoming incapable
of recognizing or adopting incremental innovations or making major
breakthroughs. It is difficult for these institutions to maintain the flexibility
necessary to stay abreast of change (Dertouzos, Lester, and Solow, 1989;
Lehnerd, 1987).

In the new economy, the need to make improvements continuously and
quickly makes flexibility of workers and organizations essential in all phases
of the economic cycle and at all levels of the organization. In the classic
economic cycle, there is a tendency to require flexibility only from senior,
white-collar, and technical personnel and only in the initial, innovative
phase of the economic cycle. In successive stages of the cycle, the ralchet of
specialization tightens to reduce costs and increase the scale of identical
outputs. Inthe new economy, however, it is becoming clear that a labor force
segmented into broadly skilled elites and narrowly skilled nonsupervisory
employees and a top-down organizational hierarchy can result in costly
delays in installing innovations, improving them incrementally, developing
new applications for original ideas, and capturing and using leaming to
encourage breakthroughs.

Economic cycles also seem to be speeding up. As mass markets have
expanded, competition has become more global and intense. As a result, the
cycle times have shortened, and employees at all levels need deep and broad
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skills and a reserve skill capacity beyond the requirements in their current
jobs to handle the new challenges that come with accelerating economic
change (Ford, 1989). The lean, narrowly skilled organization is unlikely to
have the flexible resources to manage change.

The growing importance of continuous innovaticn in the new economy
is another novel factor that increases skill requirements and demands flatter
and more flexible organizations and broadly skilled employees. In the
traditional economic cycle, innovation is a heroic process easily tracked by
economic statistics and patent applications. Innovations are generated by
white-collar and technical elites, who then design and install specialized
machinery and narrowly skilled jobs to exploit these innovations. In the
intensified competition characteristic of the new economy, however, inventing
and installing major innovations is only the tip of the iceberg of change.
Incremental improvement, a process of continuous leaming invisible to
conventional indices of economic change, has assumed a growing competitive
importance. Moreover, the process of continuous leaming involves the whole
organization, not just white-collar and technical elites. In the new economy,
learning occurs from the bottom up as well as the top down, often in the
process of making the product, delivering the service, or interacting with the
customer. The competitive emphasis on incremental innovation has tumed
on its head the traditional heroic view of innovation in the economic cycle.
The later phases of the cycle and innovative contributions down the line in
the organizational hierarchy have increased in importance (Ergas, 1987;
Gomory and Schmitt, 1988).

The traditional model has been altered further as markets and organi-
zations have become more complex. Thus far, many enterprises have
responded to the new complexity by subdividing institutions into a variety
of establichments with work processes, workforces, technologies, and
products focused at different stages of the product cycle (U.S. Congress,
1988). Ultimately, however, if the intensity cf competit on continues to grow,
the traditional cycle will foreshorten until it telescoi¢s into a single phase.
The human, machine, and organizational capacities associated with each
stage of the traditional economic cycle will be required simultaneously.
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Two traditional organizational formats have survived to form the context
for organizations in the new economy: large, centralized mass production
monoliths and small, decentralized structures charactenistic of the services,
small business, and craft work. The mass production model for organizing
work has survived and become dominant because of its superior ability to
generate higher levels of productivity. The trades, crafts, professions, and
services have been resistant to this model anJ survive in uneasy coexistence
with mass production organizations.

he dynamic of price competition in mass pro—duction has a bias
toward standardization, bigness, and conflict. As price competition
intensifies, profits from individual units of goods or services
decline. Lower unit profits encourage higher volumes. In order to
gethigher volumes at lowerprices, the production orservice
delivery process is further rationalized and standardized.

The organizational structures of mass production are
continuously seeking greater scale. Large scale begets
larger scale as production or service volumes increase to
cover the fixed costs of ever more specialized and inflexible
human and machine capital. In addition, the scale of
production encourages even higher volumes in each spe-
cialized production unit in order to create buffer stocks of
product or service components to ensure uninterrupted
production or service delivery. Managers have to be sure
that the whole enterprise will not be lost for want of a nail.
Moreover, mass production organizations are always ex-
tendingtheir boundaries in orderto squeeze costs and exert
more control. When Henry Ford needed power for his
factories, he built or bought power plants both to get
electricity more cheaply and to ensure that it would be there
when he needed it.

Mass production is biased toward control and competition more than
flexibility and cooperation. As an organization grows in scale, the ratchet of
specialization makes it more fragmented intemally and more dependent cn
the actions of external parties-—suppliers, customers, and gevernments.
Inside the organization, the combination of increasing size and growing
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fragmentation requires more authority and carefully designed work rules in
order to integrate and balance the production or service delivery process. In
its external relationships, the organization attempts to control customers in
order to ensure demand and to control suppliers by establishing legal
relationships and encouraging competition. Governments are regarded as
potential sources of cost and destabilization through regulation and eco-
nomic policy, so the organization attempts to blunt governmental influence
through political action.

ass production techniques do not easily translate to all kinds of
work structures. Even within manufacturing, it is impossible to
standardize the work of white-collar and technical elites and to
rationalize the work of trade and craft workers down the line. Craft
work outside manufacturing, especially in the construction trade, has highly
fragmented operations. The entrepreneurial small business sector also
seems impervious to increasing scale and productivity, and the professions,
such as law and medicine, operate as isolated small busi-
nesses with minimal attachment to larger organizations.

One primary reason for the limited extension of mass
production technologies and methods in the crafts and
professions is that there is a large element of service in each
of these kinds of work. Service work has been resistant tothe
mass production model because it is difficult to fragment
service delivery into standardized components. Almost
every crafted product, professional interaction, and service
interaction is different.

Generally, work in services, crafts, and professions is
less repetitive than work in mass production. Typically,
workers are more broadly assigned and skilled. Pay is based
more on skill and certification. The work is not standard-
ized, and it is therefore difficult to produce high volumes at
low prices using mass production technologies. The advantages of scale are
more difficult o attain, so work outside mass production tends to be
organized in smaller institutions that produce s.naller volumes of goods and
services in local, rather than national or intemational, markets. Moreover,
although there have beentechnical advances inservice functions in the form
of job aids, service delivery has been resistant to mechanization. The craft
worker, professional, or service worker tends to use tools and job aids to
deliver a vaiiable good or service; this work is rarely dominated by
technology.

Some progress has been made inimproving productivity in the crafts, the
professions, and service delivery by utilizing mass production organizational
formats, careful job designs, and technical job aids. Large-scale organiza-
tions, typing pools, typewriters, copiers, and other innovations have allowed
the service sector to squeeze some economies of scale.
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economies of scale. Even s, these orgaiazations ofter, provide

shoddy quality and are too rigid to offer quality, vanety,
customization, convenience, and timely innovations. The fr-.gmented orga-
nization of professional and service work also has its virtues. It focuses on
quality, tailoring, and face-to-face customer service. Yet this fragmented
structure operates without the benefit of scale; productivity
is low, prices are relatively high, capital is unavailable for
state-of-the-art improvements, and individual organiza-
tions are too isolated to deliver consistent quality.

Inthe new economy, the top-down industry behemoths
and the fragmented service organizations ave giving way to
new work structures that meld the strengths of prior eco-
nomic formats and add some new twists. The work struc-
tures of the new economy are attempting to meet the
standards of both mass production and craft, service, and
professional work. Flexibility is becomingthe driving force.
The volume of products or services may be high or low, and
the geographic reach of the organizations in the new
economy expands and contracts to serve local, national, and global markets.

As the new economy emerges, work structures are converging on a
common institutional format of interdependent networks of people, work
teams, and organizations. Mass production institutions are turning to
networks to transform their top-down rigidity into more flexible organiza-
tional formats; service and craft institutions find themselves using networks
to foster greater integration and the benefits of scale.

Network structures grow from within and eventually extend past the
boundaries of traditional organizational structures. Inside organizations,
individuals become members of work teams. Work teams, the smallest
networks, are the basic building blocks of larger networks.

Whole organizations bece.ne networks of working teams. In turn, every
organization is a member of a network made up of other organizations that
are its suppliers, customers, regulators, and financial backers. The rubber,
steel, plastics, and electronics industries depend on auto sales. The banker
depends on the health of the industries in the bank’s portfolio.

The interdependence of economic institutions is not news. The news in
the new economy is the growing importance of effective networks. Organi-
zations no longer compete as single institutions but as members of competi-
tive networks. Global competitionandthe expansion of competitive standards
demand stronger organizational linkages, and new communications and
information technolog, =s allow organizations to connect with one another
and with their customers easily. As a result, organizational relationships in
every industry are becoming more interdependent and complex.

The networks that provide final goods and services in the American
economy are displayed in Table 6, which shows that most of what we buy
requires a mix of natural resources, manufacturing, and services before it
becomes a final good or service. Only 15 cents of a dollar spent on food goes
to the farmer, but 26 cents goes to manufacturing institutions that prepare

ass production organizations have their virtues: mobilizing capi-
tal, conducting research and development. and realizing
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and package the food. About 13 cents of a dollar spent on housing goes to the
construction sector. Only 30 cents of our *ransportation dollar stays in the
transporiation industry. A little more than half of our health care dollar
actually buys health care services. More than 25 cents of oureducation dollar
pays for things other than instruction.

There are important differences among economic networks. In general,
the more a network produces a pure service, the less complicated the
network, whereas the more a network produces a tangible output, the more
complex the network. For example, the networks for delivering food,
housing, clothing, personal care, and transportation are complex; the
networks for health care and recreation are slightly less complex, and thc
networks for education, personal business and communication services, and
govemment are relatively simple.

The competitive performance of a network depends more on the ability
of the partners to work together than on their separate performances. For
instance, in the clothing business, the chemical con:pany manufactures and
treats the fiber; the textile firm turns it into cloth; the apparel manufacturer
turns the cloth into clothing; the wholesaler distributes the clothing to retail
outlets; and retailers sell the clothing to final consumers. If the retailers don’t
sell to the final consumers, all the other companies lose business.

Improving the performance of the clothing network is not simply a matter
of improving productivity among its component parts. Imagine you are a
trucker who delivers fiber to the textile firm, cloth to the apparel manufac-
turer, and clothes to the wholesaler and retailer. You will maximize your
productivity and be able to charge lower prices if you always arrive with a full
truck. Yet if you meve smaller batches of materials and final products, you
could speed up the
network, encourage

cost savings from just-
in-time performance, M Economic Networks Clothing &
reduce “stock outs” at Persensl
the retail stores, Secter Food  Howsing Wansperistion Hesth  Cam
shorten planning hon-
zons, increase the va- Notwal Pesowrces  150%  OT% 145 M A
riety of fashion Coxstruction 33 129 6.1 7 24
cnsons. allowf Low Wage Mis. 15 32 27 15 170
seasons, allow formore Modlum Wage MYy. 165 68 78 66 52
tailonng,and generally b ' ' ' ' '

. High Wage Mg, 8.1 5.7 16.1 59 76
bring the network Taneporiation
closertocustomers. At w’.'
the expense of your sedMolallos 391 128 0.1 103 3.1
own productivity, you Tansactionsl
could improve the Astivities 127 a7 123 156 128
overall performance of Persenst Services 16 23 80 14 100
the network. Seslel Scrvioes 18 20 24 508 1.1

Networks are dy-

namic, not static. Both Totel 1000 100.0 100.0 100.0 100.0
the extent of intendg- Parsentege of Total
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time. Available evidence suggests that America’s economic networks are
becoming more interdependent as they respond to more demanding coin-
petitive standards and are more easily linked by new information and
communications technologies. One way to measure interdependence is by
calculating how much of each dollar eamed by an organization is paid out
to suppliers. A study by the Office of Technology Assessment shows that of
each dollar eamed by American industries, the average share that went to
suppliers increased by 5 percent between 1970 and 1980 (U.S. Congress,
1988, p. 26). Some industry networks are becoming more interdependent
than others. High-wage manufacturing, for instance, spent an additional 15
percent of eamings on its suppliers in the latter 1980s than in the early
1970s—a rate of increase three times the national average. A dollar spent
on natural resources in 1972 turned overenough times to eventually increase
eamings by another $1.30 outside the industry; by the 1980s, a dollar spent
on natural resources eventually multiplied into $1.80 in new income outside
the industry. Low-wage manufacturing and some servire networks became:
less interdependent during these years, indicating a growing separation
between the organizational formats of the old economy and the networks of
the new economy (U.S. Congress, 1988, p. 158).

The recipe for producing final goods and services also has changed in
virtually every nciwork since the 1970s. Institutions operating in complex
and highly integrated networks are involved now in an increasing number of
transactions and devoting more resonrces to transactional activities. These
activities—including accounting, legal work, business services, and con-
sulting—have increased by an average of 5 percent inthe economy as awhole,
The overall increase in spending for wholesale and retail trade, advertising,
and communication
also reflects the in-
creasing volume of

— transactions among
Busisesssnd  Mecreatien Federnl institutions and the
E6uiation Communiostion & Lolows Governmest Osfomse  Experis Total growing complexity of
- networks in the global
40% 2% 6.0% 5.0 4.45% 164% 9.1% economy (U.S. Con-
52 28 37 110 38 34 6.2 s, 1988)
12 1.1 35 19 14 a8 32 Eress, '
48 67 121 6.1 109 194 97
33 29 71 50 176 195 87 How to Read This Table: The
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as a series of interconnected
networks; the product of one
4.1 6.0 n71 80 8.1 188 193 sector works in conjunchion with
the products of other sectors 10
satisfy the demand of a consumer

70 09 154 124 9.0 161 235 for a final good or service. For
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In the new economy, each industry network is evolving toward a

distinctive organizational mix of large and small institutions. There is noone
size that fits all, but some typical pattems of change are discemible:

(€]

Oligarchs. In some sectors, relatively few firms with tightly controlled
subsidiaries dominate. The domination of the American automobile
industry by General Motors, Ford, and Chrysler is a case in point. The
domestic giants control an extensive network of suppliers. Traditionally,
suppliers and dealers were loosely connected to auto producers and
forced to compete for business. The new trend, however, is a loosening of
top-down control inside organizations, with integration of suppliers and
dealers into production networks.

Faierations. Federations are large enterprises that traditionally do their
business through a network of autonomous organizations, branch offices,
or franchises. In the interest of capturing economies of scale and
developing a greater variety of state-of-the-art products and services,
federations in the new economy are using new information and commu-
nications technology to provide stronger integration. Banking and fran-
chising are good examples. Central operations provide economies of scale
in product development, financial services, purchases of machine capital
and other resources from supphiers, training and staff services, and
information systems maintenance.

Familles. A nothertraditional pattern is a network dominated by a large firm
that provides an economic umbrella for a large family of suppliers whose
products and services bear the unmistakable stamp of the dominant
company. IBM and parts of the Bell system are typical of this particular
model. IBM has set de facto standards in software and peripheral
hardware for some time. As the new economy emerges, these kinds of
networks appear to be becoming more integrated. The relationship
between the umbrella organization and suppliers of peripheral products
and services is becoming more explicit. The participation of IBM and
other high-tech industry leaders in Sematech demonstrates they realize
the mutual dependency between small computer chip makers, indepen-
dent software developers, peripheral manufacturers, and service firms on
the one hand and the industry giants on "he other.

Loners. Some sectors of the American economy have been dominated by
highly isolated institutions producing the same or similar products in
relatively small-scale organizational settings. In the past, these sectors
have operated almost entirely without the benefits of scale or integration.
Classroom education, small-scale farming, health care, and home con-
struction are cases in point. As the new economy emerges, the institutions
in these sectors are likely to become larger and develop more closely
integrated networks. For instance, the market share of builders with
volumes greater than 100 houses per year grew from less than 7 percent
in 1959 to 67 percent in 1986. And health care agencies facing cost and
regulatory pressures are sorting out institutional roles according to cost
advantages. Outpatient clinics handle a greater share of noncritical care
than hospitals, which are concentrating on critical and intensive care.
Nursing homes and hospices are focusing on longer term residential care
not requiring critical services.
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o Entregrecears. Another typical institutional category includes autono-
mous, relatively small firms and self-employed entrepreneurs. The high-
tech firms of Silicon Valley and Boston’s Route 128 are typical of the
former; artists, craftsmen, accountants, consultants, lawyers, and doctors
aretypical of the self-employed. Inthe new economy, these entrepreneurial
institutions are seeking the benefits of integration and scale by forming
information networks and trade and professional associations, and by
joining larger enterprises through purchase or hire. One result has been
asteady decline in self-employment. The self-employed formed almost 20
percent of the workforce in 1950 but only 7 percent in 1986 (U.S.
Congress, 1988, p. 184).

here is paradox and ambiguity in the operation of the networks of the
new economy. These networks simultaneously encourage both
integration and autonomy of individuals, work teams, and organiza-
tions. Networks are an attempt to have it both ways: They are formed
for competitive purposes, but cannot operate effectively without cooperation.
By integrating subunits, they enjoy the productivity and resources that come
with large-scale delivery. By maintaining autonomy for network members,
they allow for the vanety, customization, and quality that come with
decentralized, more focused production and service delivery. In the final
analysis, the success of networks inside and outside organizations depends
on the ability to find a balance among competing organizational virtues.

BALANCING ORGANIZATIONAL INTEGRATION AND AUTONOMY

There is a long-standing tension in organizations between the need to
integrate and focus employees’ efforts on strategic goals and the competing
desire to allow employees sufficient autonomy to make their full contribu-
tions to the work effort. If the efforts of employees are not focused on strategic
goals, organizational efforts will disintegrate into a cacophony of wasted
energy. At the same time, employees need discretionary authority to make
efficiency and quality improvements and flexibility to provide good cus-
tomer service.

Mass production hierarchies and the organizations typical in crafts,
professions, services, and small businesses face different challenges as they
move to balance organizational integration and employee autonomy. The
mass production hierarchies, which are already tightly integrated, need to
emphasize reforms that promote decentralization and employee discretion
down the line. Moreover, as these hierarchies give way to decentralized
authority, mass production organizations need to find cohesion *hrough
integrative forces other than top-down authonity ard rigid work rules. In
contrast, the decentralized craft, professional, service, and small business
work structures, which tend toward autonomy, need to emphasize greater
integration in order to improve perfonmance.

Inlarge mass production organizations, the attempt to balance hierarchy
and autonomy has led to a common organizaticnal response: a flatter, more
decentralized organizational structure that drives autonomy down the line.
The relative autonomy of subunits in the organizational network encourages
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flexibility to help meet competitive standards and exploit new flexible
technologies fully. These subunits are integrated by new communications
and information technologies, mutually agreed upon values and commit-
ments, new leadership and communications roles for managers, and out-
come standards for work.

Managers in large organizations of the new economy relinquish control
of work processes to work teams and instead provide organizational integra-
tion through leadership and monitoring of outcomes. They also act as
listening posts, communicating strategic information down the line and new
organizational leaming up the line. Managers are responsible for communi-
cating standards and measuring results; when work teams do not meet
outcome standards, managers intervene to provide assistance and direction
as necessary.

In the networks emerging in professional, service, and craft work,
technology is a prime mover in the attempt to achieve greater cohesion.
Flexible information-based technologies are capable of automating once
impenetrable service and craft functions, and artificial intelligence promises
even more possibilities for automation. Performance and pricing standards
are emerging in diverse professional and service functions from health care
to education.

The isolation ot crafts, professions, services, and small businesses is
already giving way. Small retail outlets are being integrated into networks by
their suppliers. Franchises and chains are substituting for mom-and-pop
operations. Physicians work in health maintenance organizations and other
forms of organized practice. Architects, engineers, and management con-
sultants work as employees in business service firms. Increasingly, housing
is manufactured indoors in modules rather than built entirely outside by
construction crews one house at a time.

BALANCING SCALE, SCOPE, AND FOCUS

The organizations ¢" the new economy require the ability to produce
large-scale runs of standardized goods and services for national and global
markets as well as smaller volumes for local markets. In addition, organiza-
tions must be able to focus on individual products or services in order to meet
state-of-the-art quality and efficiency standards. Organizations also need to
expand the scope of their offerings in order to provide variety and customized
products and services to satisfy increasingly diverse demands.

The ability of organizations to balance scale, scope, and focus depends
on theirflexibility. With flexible technologies, especially information-based
technologies, matched to flexible organizations and workers, small volumes
of output, variety, and customization add relatively little to price.

One way an organization can achieve scale, scope, and focus simulta-
neously is to create a network of highly focused subunits. The parent

“organization can provide capital and infrastructure. Subunits can be dedi-
cated to individual products or services at different stages of the economic
cycle, and they can also focus on different competitive virtues. For instance,
in a manufacturing setting, one subunit can focus on meeting production
standards (productivity, quality, and state-of-the-art product development),
while another subunit can focus on customer-sensitive virtues (variety,
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customization, and convenience). Unlike a traditionally integrated struc-
ture, a netwotk can support both sets of organizational values.

Availableevidencetends toindicate there is indeed atrend toward using
this strategy. Parent enterprises are making more products and emphasizing
scope, while individual subunits are focusing on fewer products and
services, and delivering scale and focus. The number of products made by
individual manufacturing firms increased by 15 percent between 1963 and
1982. Over the same period, each of the subsidiaries and establishments
ow' >d by these same firms decreased the number of products it made by two-
th..ds (U.S. Congress, 1988, pp. 27-28).

BALANCING COMPETITION AND COOPERATION

Ours is an economy based on competitive relationships. Yet in the
networks of the new economy, cooperation is at a premium. Individuals, work
teams, and organizational partners in networks are relatively autonomous.
Each has access to the same information base and flexible technologies.
Each is in control of work effort and quality of output. Moreover, in the
networks of the new economy, the focus of control over work is constantly
shifting. In the product design phase in manufacturing, for instance,
authority is shared by design engineers, marufacturing personnel, and sales
and marketing professionals; the focus of leadership shifts with the aspect
of the product up for consideration. Similarly, in a production work team,
authority shifts as the primary expertise required shifts during the work
process. In such an environment, fixed authority systems discourage the
necessary flexibility. Moreover, the relative autonomy of network partners
makes authority a poor lever for improving performance. As a result,
structures and processes for cooperation are emerging within and among
organizations. The growth of cooperation within firms is signaled by increas-
ing team-oniented work processes and new labor-management efforts that
emphasize joint agreements in response to strategic change. Partnering
among organizations, the integration of suppliers, and the search for
cooperative linkages between public and private institutions are examples
of increased cooperation among institutions.

The need for balancing conflict with cooperation extends beyond the
immediate partners in a network to more external partners, including
customers, suppliers, financial backers, the local and naiional communities,
and govemnments. Cooperative relations with customers focus the network on
their preferences and needs. Cooperative relations with suppliers assure a
flow of timely and high-quality inputs in the product or service delivery
process. A more hands-on relationship between instituticns and their
financial backers can encourage more sustained and informed capital
commitments. Involvement with the community can foster understanding
and support. Community and political institutions that understand anetwork’s
strategic agenda can provide useful information and sensible regulatory
procedures. Most important, the community and its political representatives
can supply complementary assets to assist the neiwork in realizing its
developmental goals. Public infrastructure—frora roads and bridges to
energy, R&D, and a reaqay workforce—is critical to economic networks.
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he importance of organizational learning is not news. Since 1929,

when national productivity data were first available, the ability of

organizational structures to leamn to make better use of the available

human and machine capital has accounted for more than half of
productivity improvements (Denison, 1974). These so-called “process
improvements” in productivity are what enable organizations to move up the
leamning curve—to make more with the same or fewer human and machine
resources.

Leaming has always been important, but it is even more important in the
new economy. It is the common currency of growth and decline in economic
institutions. The ability of organizational structures to
capture and apply knowledge has become a decisive factor
in meeting the expanded set of competitive standards ard
the key that unlocks the flexible potential of new technolo-
gies and organizational networks.

The new standards for competition increase the im-
portance of leaming. The constantly changing variety of
products and services and the need to customize them
accelerate the pace of change, organizations need to leam
in order to adapt. The race to market innovations requires
organizations to leamn even faster. The subsequent race to
make incremental productivity and quality improvements and to develop
new applications after major breakthroughs also increases the value of an
organization’s ability to learn while making the product, delivering the
service, and interacting with the customer. New information and communi-
cations technologies accelerate the pace of change and add to leaming
requirements by increasing the volume and flow of information.

There are important differences between the old and new economies in
the way organizations accumulate and use knowledge. In the old organiza-
tions, the emphasis was on learning from the outside in. Major research
breakthroughs in theoretical knowledge came from universities and govern-
ment think tanks. Economic organizations focused on developing basic
research into products and services. In the new economy, there is a greater
emphasis onleaming from the inside out. External researchis balanced with
more internal development.

In the old economy, organizations focused on exploiting major break-
throughs. Today’s organizations must rely more on incremental learning
processes. Our competitors have demonstrated all too well that although
prize-winning discoveries are proud achievements, it is continuous incre-
mental learing that results in the workaday improvements that are respon-
sible for the lion’s share of commercial success.

In the old economy, leaming cascaded from the top down; major
innovations were developed from outside the organization and rationalized
into rigid production or service delivery processes by white-collar and
technical elites. There were few systematic attempts to organize in ways that
would encourage or capture new learning at the bottom of the organizational
hierarchy or at the interface with the customer. In the new economy, learning
is pervasive in the organizational structure. Institutions balance learning
from the top down with learning from the bottom up. The responsibility for
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innovations extends beyond the ivory tower to the workaday world, and
beyond white-collar and technical elites to the whole workforce. Leaming
occurs continuously in all phases of the economic cycle.

Learning has important implications for the structure of organizations
and networks. Top-down mass production organizations, for instance,
discourage leaming from the bottom up. The isolated work structures
characteristic of professions, services, and small businesses alsodiscourage
access to knowledge. In contrast, effective intemal networks capture new
leaming and allow it to flow across functional lines to pressure points in the
work process. In extemnal networks, suppliers can provide the push and
customers can provide the pull necessary to keep learning moving through
the chain of institutions. Equipment suppliers have long been a principal
source of innovation in manufacturing, for example. Lately, the suppliers of
computer-based and communication equipment have begun to play the
same role in service industries. Customers also provide new knowledge. For
instance, the Massachusetts Institute of Technology’s (MIT) Commission on
Industrial Productivity reports that 75 percent of advances in scientific
instruments come from users, and that computer chip manufacturers
account for two-thirds of the advances in the machinery used to make
computer chips (Dertouzos, Lester, and Solow, 1989, p. 102).

merican organizations are changing in response to the demands of
the new economy, but progress is slow because of a variety of
institutional barriers. Old habits that were once successful are
hardest to break, and American organizations have been the most
successful of the modern economic era. American organizations have also
found it difficult to trade competition and adversarial relationships for more
cooperative habits. Some of the reasons are historical and profound. Our
society is founded on individualism and an explicit rejection of feudal
traditions. In contrast, the Europeans and Japanese have a stronger attach-
ment to feudal traditions that emphasize clearly delineated social roles and
conventions that provide a strong context for cooperation. In addition,
cooperation is all the more difficult when the wo kforce is multicultural and
the economy spans great distances.

The long history of labor-management conflict in the United States has
also proven difficult to overcome. Nor have relationships between govern-
ment and industry moved much beyond arguments over the macro-manage-
ment of the economy and the dead hand of regulation. The Keynesian truce
hammered out in the post-Depression era leaves the government with
macroeconomic responsibility and private management with total control
over microeconomic decisions, including the allocation of human and
capital resources at work and the development of organizational structures.
The government intervenes from the outside in, but only toencourage capital
investments and to promote workers’ health and safety and equal protection
(Carevale, 1985).

Internal and external networks in America are in their infancy. The
interested observer needn’t travel fartofind organizations where workers and
suppliers are still viewed as costs to be reduced rather than assets to be
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FIGURE 1 Characteristics of Typical Production and Service Delivery Structures
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How to Read This Chart: The scale of output varies greatly in different kinds of economic structures.

In the pre industrial craft economy, products were simitar but made one at a time. In mass production
systems, products were made in the highest possible volumes of standardized goods in order to realize
scale economies. In services, volume and therefore scale economies were limited because service was
difficult to standardize. In the independent crafts, workers like electricians and independent professionals

such as doctors and lawyers, piaduced relatively unstandardized work in iow volumes. In the new

economy, vo'umes are flexible and products are varied and customized at prices generally associated

with high volumes of standardized yoods.

developed. Indeed, much of the overall competitive improvement in many
American organizations over the past several years has come from the old-
time religion—downsizing and dollar devaluation—rather than more pro-
found changes in organizational structures and attitudes. American networks
are weukest in using assets outside the private economy to complement the
competitive efforts of private networks. The natior’'s R&D, educational, and
governmental infrastructures remain aloof from the competitive fray and are
underutilized for private production and service delivery. Further, there is

H;G




| |'| f
ORGANIZING AND MANAGING THNE NEW ECONEMY

little intemal pressure for our educational institutions or governments to
change because they are not market driven. Yet there are plentiful examples
of homegrown and transplanted foreign institutions that have overcorne these
barriers. A closer lovk at how specific industries are coping with new
organizational demands reveals at least some of the diversity of response.

THE AUTOMOTIVE INDUSTRY

The American automobile industry is the largest American manufactur-
ing network. The largest car company, General Motors (GM), employs more
tnan a miliion pevple. The auto industry is easily twice as Jarge as any other
American manufacturing enterprise and accounts for afifth
of U.S. steel consuinption, more than 15 percent of the
nation’s aluminum consumption, and more than half the
American market for synthetic rubber (Womack, 1989, p.
1). The American auto industry once dominated world
production but has slipped in recent years to third place.
The Furopeans and the Japanese both build more cars
than we do now, and the Europeans also buy more cars
than we do (Dertouzos, Lester, and Solow, 1989, p. 18).
The last major innovation of American origin was power
steering, introduced in the 1940s. Traditionally, the
Japanese squeeze us at the low end of the market, while
the Europeans squeeze us in the luxury carmarket. With
the Acura, the Japanese have begun their assault on the middle and high-
erid markets. As we enter the 1990s, an increase in Japanese transplant
manufacturing institutions in North America and losses in market share
could push one of the “big three” American companies—GM, Ford, or
Chrysler—out of business or into foreign hands.

Turnarounds don’t come easy in auto. The industry is large, and sois its
turning radius. American car companies face enormous historical obstacles
to building organizations for the new economy. Mass production matured at
Ford and was perfected at GM. The auto and steel industries were the focus
of the nation’s difficult labor history. These old habits die hard in the auto
industry.

Yet the news is not all bad. American cars are of higher quality than
European cars and are within reach of Japar. 2se quality. In 1989, J. D. Power,
an independent firm that measures consumer opinion, found that since the
carly 1980s, consumers have preferred American to European cars, al-
though American cars are still regarded as inferior to Japanese cars (The
Power Report, 1989). Data on built-in manufacturing quality show a similar
pattern. The defect rate per 100 cars is 52 in Japan, 56 in Japanese
transplants in the United States, 90 in conventional U.S. plants, and at a high
of 173 insome European plants (Dertouzos, Lester, and Solow, 1989, p. 183,).
/' mencan car companies are also faster at assembly than the European
companies, and close to the Japanese. To assemble a car, it takes nineteen
hours in Japan, twenty hours in a Japanese transplant in the United States,
twenty-seven hours at a traditional American assembly plant, and thirty-six
hours in a traditional European assembly plant (Dertouzos, Lester, and
Solow, 1989, p. 186). In addition, American auto is one of the industries that
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have led the ration’s productivity turmaround since the early 1970s.
Productivity improvements in auto have led U.S. manufacturing; they are
superior to European and comparable with Japanese productivity improve-
ments—even if much of the American productivity improvement has come
from downsizing. In the United States, the auto industry has lec the way in
team-bas. ! production systems, joint labor-management training, and
strategic decision making.

The European and Japanese networks in the auto industry are stronger
than our own. The European craft tradition unites education, industry, and
labor to develop a highly skilled and flexible workforce. The fundamental
strength of Japanese auto networks begins with work teams on the factory
floor and radiates outward to supplier groups and conglotnerate groups of
principal partners and financial backers. Japanese manufacturers have
stronger relationships with suppliers than American manufacturers. GM, for
instance, makes 70 percent of its car cemponents itself but still uses 6,000
buyers to procure components outside the organization and has 1,500
suppliers per plant. Toyota builds only 20 percent of its own components but
has only 177 suppliers per plant.

The importance of functioning networks outside the organization is
demonstrated by comparing the experience of Mazda and Chrysler in their
separate crises during the 1970s (Womack, 1989). Mazda stumbled when
it attempted to sell the gas-guzzling rotary engine. Mazda’s conglomerate
partners decided the institution was badly led and stepped in with a financial
package that mobilized the company and its supplier group in the develop-
ment of a new line of high-performance engines. In contrast, financial
interests and network partners stood by and watched Chrysler go under.
After the fall, the affecied interests did mobilize, but only to collect from the
government a financial package that honored debts and business commit-
ments. Chryslersurvived with uncertain prospects andinsufficient resources
to break through to a new product line that clearly distinguished its niche
among the major car companies (Woma-k, 1989, p. 24).

The American auto industry faces daunting prospects in the 1990s.
Product and process improvements, downsizing, and a devalued dollar
brought on an auto recovery in the latter half of the 1980s (U.S. Department
of Commerce, 1989¢, p. 43). After a strong year in 1988, however, markets
declined in 1989. The threat of an auto recession looms. More Japanese
transplants are arriving as dollar devaluation makes U.S. production more
attractive, and world auto production is headed into a glut. As conditions
worsen, American companies are going to be tempted to reduce costs and
boost productivity. Downsizing, a squeeze on suppliers, and trade barriers
offer gains in short-term productivity and are far easier to effect than
profound changes that offer long-term benefits, that is, changes in organiza-
tional formats or cultures. Quick fixes will buy time, but unless that time is
used to work through more profound organizational changes, there will be
more trouble ahead for the American auto industry and its vast network of
suppliers and financial partners.
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THE FOOD INDUSTRY

The network that ~roduces and delivers food to American tables
accounts for 15 percem of consumer spending. Food networks promise to
become more productive and responsive to demands for quality, variety,
customization, and convenience as a result of technical changes on and off
the farm. The bar code scanners at checkout counters are the most obvious
evidence of the invasion of information technology that will
likely integrate food networks from the grocery store all the
way back to the farm.

As integration occurs, the scale of organizations in food
networks is likely to increase. The number of farms has
decreased from a pre-World War II peak of 6.5 million to
a little more than 2 million today. Five percent of the
nation’s farms contribute more than half the nation’s farmn
output (U.S. Congress, 1988, p. 204). By the year 2000,
farms with over $250,000 in cash receipts per annum will
likely account for as much as 90 percent of production (U.S.
Congress, 1988, p. 206). Food manufacturing has become
more concentrated, also. The number of food manufactur-
ers has declined at a steady rate of 2.5 percent a year since
1947. Recent growth has been fueled by mergers and
acquisitions. In 1985 alone, $14 billion was spent on
acquisitions in food manufacturing. R. J. Reynolds bought Nabisco, Phillip
Morris bought General Foods, Nestles bought Camation, and Beatrice
bought Esmark.

Retail and wholesale outlets are also likely to continue to grow in scale
and in the scope of their offerings. The number of wholesalers decreased by
half between 1950 and 1980 (U.S. Congress, 1988, p. 209). The number of
small independent specialty stores, such as bakeries, continues to decline,
whereas the number of convenience stores that offer & broader armay of
products with an average sale of $1 to $3 has tripled since the sixties.
Supermarketsstill account formore than half of sales, but the new “superstores™
are challenging supermarkets’ dominance. Superstores currently account
foronly 3 percent of all grocery stores yet gamer 28 percent of current grocery
sales. Moreover, superstores offer an increasing array of food and nonfood
products and services and are likely to capture an even greater share of the
market as they continue to expand into computerized shopping and home
delivery.

Already, the mechanization of farming and the use of chemical technolo-
gies have increased farm productivity to the point where only 15 percent of
every dollar spent on food goes to the farmer (U.S. Congress, 1988). As farm
productivity increases because of biotechnology, better integration, and
increasing scale, a growing share of value added in food networks will goto
providing quality, variety, customization, convenience, and timely delivery
to the consumer after food leaves the farm. Currently, losses in fruits and
vegetables in transit and storage are estimated to run 30 percent, and
packaging accounts for at ieast a third the cost of processed foods, and even
exceeds the cost of food products in beer, cereal, soup, baby food, and pet
food (U.S. Congress, 1988, p. 207). Therefore, new packaging and preserva-
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tion technologies promise enormous savings. These technologies also
promise improvements in variety and convenience. Foods will be more
available long after harvest, over great distances, and in a variety of sizes and
stages of preparation.

The availability of new information and packaging technologies will
allow small producers a role in the food business if they have the technical
capability toaccess networks. The demand for specialty items from domestic
and foreign producers has already expanded substantially, and small
producers who can find a specialty niche ina larger network will survive and
prosper. At the same time, the advance of packaging, preservation, informa-
tion, communication, and transport technologies opens markets to more
competition at home and abroad. Items such as Israeli fruit, German beer,
and Scandinavian chocolate are already traded intemationally. As packag-
ing and preservation technologies improve and distribution networks be-
come more sophisticated, we can expect to see more trade in staples.

There is some indication that the quantity and quality of institutional
learning in American food processing and manufacturing institutions are not
up to the emerging technical and organizational challenges. The middle
links in the production chain—those between the farms and the retailers—
may be the weakest. Although the learning network that includes the
American government, educational system, and farm economy is the envy
of the world and is responsible for much of the domestic and worldwide gain
in farm productivity, America’s food industry, outside of farming, seems to
pay less attention to leaming than most industries. The Office of Technology
Assessment points out that the food manufacturing industry spends only
about 0.4 percent of sales on R&D, a rate of expenditure far below the
average of about 3 percent for all manufacturing. The large food manufac-
turers registered only 10 percent of all patents in the
industry between 1969 and 1977. The remaining 90 per-
cent of patents were registered to universities, government,

and foreigners (U.S. Congress, 1988, p. 208).

THE CHEMICAL AND PHARMACEUTICAL INDUSTRY

The production chain in tive chemical and pharmaceu-
tical industry involves the coizplex process of changing
basic elements into economically useful substances. The
catalytic agent in the industry has always been learning
(Bozdogan, 1989). The modem chemical industry relies on
amix of university-based basic research and large internal
programs to develop applications. The industry is very
research intensive. Chemical companies spend almost 5
percent of sales on research, and the pharmaceutical firms in the industry
spend more than 8 percent of sales on R&D (Dertouzos, Lester, and Solow,
1989, p. 189).

The great chemical and pharmaceutical companies in Europe and the
United States were founded on individual laboratory breakthroughs, and the
history of the industry and its products is defined by seminal break:hroughs
inthe lab. In 1857, Perkins developed usable synthetic dyes made from coal
tar. Nobel tumed unstable nitroglycerine intostable dynamitein 1867. Inthe
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twentieth century the industry switched to oil and gas as the basic feedstock
for new products with technical improvements in refining. The development
of plastics and other substitutes for natural materials launched the chemical
boom in the postwar era. Ultimately, the explosion in industrial capacity
worldwide resulted in a glut of basic commodities, and the industry began
to compete more on price than innovation. The rising cost of oil and gas in
the early 1970s reinforced price competition. Product and process innova-
tion fell off as price competition squeezed available resources. Inthe United
States, government licensing, antitrust enforcement, and environmental
regulations slowed innovation and reduced R&D still further.

Toward the latter 1970s, the American chemical industry began its
successful tuaround by deemphasizing commodity chemicals and diver-
sifying into higher value-added specialty chemicals, biotechnology, and
technical instruments. Products are now more varied, customized, and
market sensitive. In both the remaining commodity businesses and the more
customized markets, the emphasis is on quality more than volume. More-
over, the new specialty product lines are even more driven than before by
learning and the timely development of new products. Closer customer
linkages are required to develop specialty items; the customer is an active
participant in the leaming network.

The continuation of this successful transformation will depend on the
industry’s ability to strengthen its internal organizational structures and
external networks. Flexibility i« needed to meet the new requirements of
specialty markets and to offer competitive quality and convenience to be
successful in oversupplie.d commodities markets. In addition, the industry
requires an exponential increase in R&D resources to provide state-of-the-
art quality in more diversified and tailored markets. The industry will need
to extend its networks further into universities and the govemment in order
to encourage more R&D and participate more effectively in regulatory,
antitrust, and licensing procedures.

THE COMMERCIAL AIRCRAFT INDUSTRY

The U.S. commercial aircraft industry continues to thrive, although a
glut has developed in small planes and helicopters (U.S. Department of
Commerce, 1989¢, p. 35-2). The dominance of American producers in this
industry resulted from symbiotic relationships between the
federal government’s military and aerospace infrastructure
and the airlines. The demand for military aircraft and
aerospace equipment provided revenue, and the military
was a principal source of flight and repair personnel.
Also, governmentfunding of basic R&D was particularly
important because of its enormous cost. It takes $2 to
$4 billion to launch a new aircraft, and new engines cest $1
billion to develop. Mistakes are disastrous in the commer-
cial aircraft industry. Boeing, Pratt and Whitney, and Pan
American were almost sunk by their investment in the
design, development, and production of the 747 until the
airplane began to make money. Lockheed’s losses on the 1.-1011 eventually
caused the company todrop its production of commercial aircraft. McDonnell
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Douglas was almost ruined by the DC-10 and DC-8 (March, 1989, pp. 13-
14).

The major threat to American commercial aircraft comes from Airbus,
agovernment-owned aircraft company jointly sponsored by Britain, France,
and Germany. As the strength of Airbus grows, the American commercial
aircraft network falls intodisrepair. Deregulation has shifted thefocus of U.S.
airlines from technical superiority o price competition. Military and aero-
space technologies are nolonger transferable in the development of commer-
cial aircraft. Boeing, the major civilian aircraft producer, no longer does any
substantial business with the govemment {Dertouzos, Lester, and Solow,
1989, p. 12). American commercial aircraft companies are now on theirown,
while their major competitor reaps the advantages of governmental support
in technical development and price subsidies.

THE CONSUMER ELECTRONICS INDUSTRY

The United States dominated this industry from 1877, when Edison
invented the phonograph, to the early 1960s. During the television boom in
the 1950s, the United States had almost total control over domestic and
foreign markets in consumer electronics, butless than 20 years later, we were
in a complete withdrawal. Virtually all the producers of
consumer electronics in the United States are now foreign
owned, including RCA, the single largest producer. Zenith,
alarge producer of television sets, remains the last standing
homegrown company in the industry (U.S. Department of
Commerce, 1989c¢).

The cellapse of the American consumer electronics
industry was caused by its failure to shift from the competi-
tive habits of mass production to the competitive standards
and organizational formats of the new economy. American
producers sought quick returns trom major innovations. As
a result, the industry focused on breakthroughs and paid
littie attention to incremental improvements and new applications. Produc-
tion systems were driven by cost. Foreign competitors were allowed to
capture raarket niches and to surpass us in production quality, efficiency,
and new applications development. As markets matured and price compe-
tition squeezed profits from original innovations, American companies got
out of the business—first for components, then for individual products, and
eventually altogether.

The American abdication of consumer electronics also resulted from
failure to develop strong networks for institutional leamning, The unwilling-
ness of American companies to invest in continuous improvements after
major breakthroughs was paralleled by our universities’ and govermment’s
general disinterest ii» consumer applications for electronics. Our Japanese
competitors, in contiast, had developed a cadre of technical professionals
interested in applications. MITI targeted consumer electronics early in the
post:wvar era. In addition, the Japanese institutions leveraged themselves up
the leaming curve by extending their networks to include consumers, unlike
American companies (Dertouzos, Lester, and Solow, 1989, p. 74).

The VCR provides a case in point. Equipment for commercial video
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recording was first produced by Ampex, an American firm, in 1956. The
machinery was large and clumsy and intended for commercial and profes-
sional uses. The market was relatively small, and development costs to build
amass market product were judged to be too high. American companies were
not interested. The Japanese learned their way into the business, howcver,
by making components, and eventually video recorders, at relatively low
profit margins. The Japanese finally built a cheap and usable VCR, and the
market exploded after 1982 (U.S. Department of Commerce, 1989¢, pp. 42-
45). American firms unable to manufacture a competitive VCR for mass
consumption attempted to hijack the new market in the early 1980s with a
breakthrough technology—the vid=odisc and videodisc player. Videodisc
equipment was cheaper to manufacture and simpler, but RCA, its principal
backer, couldn’t get it into the market in time. The Japanese improved the
VCR so that by the time the videodisc was ready for market, the VCR was
cheay.zrand superior, especially because the videodisc could not record, but
the VCR could (Dertouzos, Lester, and Solow, 1989, p. 74). Since then, the
Japanese have moved into the market with a complementary camera, the
camcorder, and sales of the two products continue to grow.

As we enter the 1990s, the new battleground in consumer electronics
will be high-density television (HDTV). The new HDTV technology prom-
ises to revolutionize the industry, spawning a whole new array of products.
American companies say they will fight for control over the pivotal technol-
ogy. The challenge is not only tomake the breakthrough and
win the technical battles but also to develop the generations
of commercial products necessary to win the economic war.

THE CHIP INDUSTRY

Chips no bigger than the tip of your little finger are
the basic building blocks of information technology.
They store, process, and control information in products
ranging from computers to video games. In siiaple terms,
storage devices supply the basic memory capabilities. The
memory storage chips are informatior. technology’s muscle;
processors and controllers are the brain. The circuitry on
each chip may include up to 70,000 transistors. As Motorola points out in its
ad for one of its chips, in the not too distant past, this much circuitry would
have taken up as much space as a large refrigerator and required such a
refrigerator's cooling capacity.

The $50 billion American chip industry is an odd mixture of rcluctant
giants and eager smaller firms. The two largest producers, IBM and AT&T,
produce chips only for their own uses. The commercial chip makers include
companies like Motorola, Texas Instruments, Intel, Fairchild, AMD/MMI,
and a third tier of shont-lived companies that iend to arise in order to take
commercial advantage of a specific technical change and then disappear
when the state of the art moves beyond them. A similar fragmentation is
characteristic of the companies that make tt-- >quipment that makes and
tests chips. A few stalwants like Teledyne and Perkin-Elmer are in compe-
tition with a constantly changing set of quick-start-up companies that tend
to come and go with technical and market changes. Moreover, relationships
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throughout the American network, especially between manufacturers and
suppliers, have emphasized cost-based competition over cooperation in
network learming.

The U.S. share of world chip production has fallen from a peak of 60
percent to 40 percent at present, compared with a 47 percent market share
for the Japanese. The American industry suffers a trade deficnt of roughly
21.5 billion. The decline of our position has resulted from an inability to
compete in the new economy. Indeed, up until the late 1970s, American
productivity was exemplary. The industry managed a 10 percent productiv-
ity rate between 1967 and 1979 and more than 4 percent thereafter
(Clausing. 1989, pp. 5-0). By 1979, however, American quality was anissue
with buyers. American mass production institutions emphasized the com-
mercial exploitation of breakthroughs and paid less attention to incremental
improvements derived ir: the production and utilization of chips.

Moreover. the highly decentralized structure of commercial production
in the United States and the relatively small size of commercial producers
diminished the benefits of scale and integration, a big disadvantage because
inthis industry, downiums are frequent and technical changes are rapidand
profound. The smaller A+ arican producers had less to spend on R&D than
their larger competitors overseas and were hit harder during downtumns.
Companies have not coalesced for development purposes until recently.
Also. government R&D focuses on defense and aerospace needs in chip
design and manufacture. Although there are important spin-offs from
government R& D, civilian needs are quite different. The government seeks
peak performance and durability. Volumes are low ani cost is no object,
Commercial producers need to offer variety, customization, and timely
delivery at relatively low prices.

The Japanese chip industry, in contrast. kas both the advantages of scale
and effectively integrated networks. The Japanese industry developed as a
complementary offshoot of firms involved with large computers. consumer
clectronics. telecommunications, and electronic equipment (e.g.. Sony.
Hitachi. and NEC). The size of Japanese firms allows greater resources for
R& D and sustained development and capital 1 westment, despite the roller
coaster of market cvelestypical of the fast-paced semiconductor market. The
MI'T Commission on Industrial Productivity reports that between 1975 and
1982. the American share of patents in the semiconductor industry fell from
13 percent 1o 27 percent, while the Japanese share rose from 18 percent to
48 percent. By the early 1980s. the Japanese semiconductor industry was
spending 28 percent of revenues on capital, compared with 20 percent in the
United States. Japanese chip manufacturers spend 12 percent of revenues
on R&D, compared with 9 percent for their US. connterparts (Clausing,
1989. p. 17).

The Japanese networks are also stronger extemally. The large manufac-
turers own or have substantial financial interest in their principal sippliers
(Clausing, 1989, p. 5). MITI, the govemmental partner in the network, has
played an integral role and focuses its efforts on civilian, not military or
aerospace, applications. Japanese financial institutions, now the world’s
richest. hold substantial equity positions inseveral of the ma;or semiconduc-
torcompanies. The strength of the Japanese networks provides staying power

64
”m



GREANIZING AND WMARAGING THNE NEW ECONOMY

over the market cycle, financial strength to drive capital and R&D invest-
ments, and a level of interaction that encourages continuous incremental
learning, which is critical to meeting the competitive standards of the new
economy.

Because of the centrality of information technology, the chip industry is
leading the way into the new economy. After two good years, there is likely
to be a slowdown in demand in 1990. Although this slowdown will not ke as
severeasin 1985and 1986, it will strain available resources for development
in anticipation of renewed market expansion in 1991. Thereafter, the
demand for chips with memory, processor, and control capabilities tailored
to the uses of individual customers will accelerate (U.S. Department of
Commerce, 1989¢, pp. 30-33; Brandt, 1990, p. 100). The need for stronger
customer contact will increase. Product life cycles will shorten. By the mid
to late 1990s, superconductivity devices will be important because of
increased efficiency in the use of power and higher speeds. As we enter the
1990s, the Japanese seem better positioned to make the tecinical transition.
In 1988, they outspent American chip makers on research by $1.7 billion,
and they are likely to expand their research and capital investment margin
inthis year’s slow market. The American hope is that Sematech, an industry
consortium focused on military needs, will provide the necessary technical
breakthroughs and develop American uetworks in the industry.

THE COMPUTER INDUSTRY

Computers are the pivotal hardwar- in the new information technology,
and America continues to dominate this $160 billion industry. Indeed, this
is one of only a few manufacturing industries in which the United States still
enjoys strong, although declining, trade surpluses. (Our trade surplus in
computers has been more than halved since the early
1980s.) America owes its strong position in computersto an
early lead in developing state-of-the-art products. As in the
case of commercial aircraft, which also has a significant
trade surplus, this lead was due to a strong partnership
betwecn industry and government, which was pursuing
detense and aerospace objectives. The early American
rainframes dominated world markets, and the enormous
investment in compatible hardware and software has made
consumers reluctant to shift to new computers that would
require whole new generations of complementary software,
hardw.re, and human capital. The early success of the
industry was also due to its institutional strength. The
industry enjoys the combined benefits of scale and strong netwoiks. It is
dominated by large, well-financed firms and is organized into netwurks of
suppliers and customers clustered around these firms.

The immediate future of the American industry looks promising,
although the pivotal position of computeis and cther information technolo-
gies in the new economy will draw inc _ased competition from ab.oad. The
United States lost some ground in the shifi from mainframes .+ more
distributed networks f PCs, yet Apple and IBM have more than hela their
own in the fast-paced PC market boom of the 1980s. As we enter the 1990s,
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the market for distributed data processing will grow apace with the develop-
ment of organizational networks. Demand will increase for expert systems
customized forindividual networks. Thus, products will become more varied
and customized, and sales will shift away from hardware to software and
network services (U.S. Department of Commerce, p. 26; Venty, 1990, p.97).
These changes, as well as the need to develop new applications of existing
technology, will challenge the industry.

The longer term prospects for the American computer industry are more
tenuous. Artificial intelligence and supercomputers more than 100 times as
powerful as anything on the market today may be ready for the market by the
mid-1990s, If the history of the industry is a guide to the future, then the
ability tomake, develop, and disseminate breakthroughs first will be critical.
The American consortium at Sematech and a similar Japanese consortium
are hard at work in the development and design of the new technologies.

THE MACHINE TOOL INDUSTRY

Machine tools are the mechanisms, such as drills, lathes, punching
machines, and stamping machines, that cut, shape, and form matenial to
manufacture final products. The makers of machine tools are a small but
critical industry. Although there are no more than 500
companies in the business, they are essential in the manu-
facturing network because they are the principal purveyors
of technical change.

American manufacturers do not make their own ma-
chinery; they buy it. And ir.creasingly, they buy it from
foreign companies. In the 1960s, the United States was anet
exporter of machine tools. By the end of the 1980s, most
machine tools were imported from Europe, especially
Germany, and Japan. The American industry owes its
failure directly toits fragmented structure and the relatively
small scale of individual producers. These factors lefi the
industry unprepared to adapt to the demand for flexible
information-based machinery. In contrast, MITI was piv-
otal in building an effective network of relatively small-scale Japanese
producers, and strong partnerships between govemment and industry in
combination with a robust tradition in the craft occupations allowed Ger-
many to overtake the American industry (March, 1989; U.S, Department of
Commerce, 1989¢, p. 20).

After a difficult decade, the American macl ‘ne tool industry is revital-
izing, The growth in the trade deficit has slowed and domestic business has
improved as a result of a devalued dollar and industry protections provided
by the Reagan Administration in the late 1980s. As in the case of aircraft and
computers, the government drives the network toward defense and a=ro-
space applications, so the continued revitalization of the industry will
depend on its ability to develop civilian applications.

THE WHOLESALE AND RETAIL INDUSTRY

Wholesale and retail institutions operate at the interface of Amencan
economic networks and their customers. There are almost half a million
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wholesalers in the United States, and they employ more than 6 million
workers. The industry reported gross profits of $349.2 billion in 1988.
Retailers post annual sales of more than $1 trillion and employ almost 20
million Americans.

Wholesalers and retailersface achallenge inthe 1990s: More aggressive
integration of networks and a slowdown in consumer buying are likely to
resultina shakeout (U.S. Department of Commerce, 1989c,
pp- 53-34; Duncan, 1990, p. 85; Weber, 1990, p. 86). Both
wholesalers and retailers will compete on the basis of their
ability to get closer to their suppliers and their customers.
As networks tighten to meet the new standards of quality,
varniety, customization, convenience, and just-in-time de-
livery, partners are becoming more dependent on one
another. And as dependency increases, each partncrhas a
growing interest in the competitive ability of partners
upstream and downstream in the network chain, Wholesal-
ers and retailers become most dependent of all.

Wholesalers are squeezed by falling profit margins and
by manufacturing and retail networks that increasingly
bypass wholesaling. In response, most wholesalers are
using new technology to tighten just-in-time networks and
developing new relationships with manufacturers and customers. McKes:n
Corporation, a large wholesaler of drug and health products, is typical of the
wholesale institutions of the new economy. McKesson began losingbusiness
to the large drugstore chains and responded by using intensive information
technologies to track inventory, packing, and shipping. McKesson then
integrated its own information systems with those of the independent
druggists. The resultant network has giver the independents capabilities
they cannot afford individually and a stronger position against the chain
druggists. At the same time, the network has preserved McKesson’s client
base (Johnston and Lawrence, 1988, p. 94).

A similar scenario is building in retailing. Specialty stores are success-
fully taking on large department stores, which are unable to provide
comparable quality, variety, customization, and service. The larger stores
are responding by strengthening internal departments and building stronger
relationships with suppliers and customers. The future of retailing is likely
to include a mix of large and small institutions integrated into networks that
balance large scale and flexibility. The critical competitive factor inretailing
is no longer scale, but the ability to use new technologies and organizational
formats to meet new competitive standards.

THE HEALTH CARE INDUSTRY

Health care spending in the United States has increased from less than
3 percent of total spending in the mid-1950s to more than 17 percent in the
late 1980s (U.S. Department of Commerce, 1989c¢). The nation’s health bill
jumped more than 10 percent in 1989 to a whopping $615 billion. The
increase in health care spending is due to a variety of factors, including an
expansion in available services and technologies, an expansion of clients as
a result of government ptograms and employer health plans, a greater
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intensity in the use of the nation’s health system, and increasing prices.
Health care markets are also expanding, especially in care for the elderly,
as previously unpaid care is commercialized.

Despite the remarkable growth of health care as a
proportion of the nation’s consumer budget, demand is not
being satisfied. Moreover, attempts to increase the quantity
and quality of service by spending more money un health
care result in inflated prices without a corresponding
increase in supply or quality. As a result, the increase in
demand tends to encourage unacceptable inflation, short-
ages, and unsatisfying quality of care. The response to the
health care problem has been to install cost controls and
experiment with health care networks. The future of health
care promises increased demand and more aggressive
attempts to control costs.

As the health care industry moves ahead, it will be forced to develop
more carefully integrated networks. This process of rationalizing is typical
of how the service sector is responding to the new economy. New
information-based technologies are cutting paperwork costs, integrating
service delivery, and allowing more time with patients. More and more
professionals are on staff rather than operating as private entrepreneurs.
Health care organizations are sorting out their roles in the service network.
Hospitals are becoming specialists in critical care, and other services are
shifting toambulatory care facilities, nursing homes, specialized testing and
technical facilities, and private homes. Consumer partici-
pation in service delivery 1s increasing, especially in
preventive care and use of user-friendly health care
gadgets.

THE HOUSING INDUSTRY

Americans consistently spend about 20 percent of their
income on housing. As incomes rise, the cost of housing
rises, too. New residential construction was valued at
almost $200 billion in 1988 (U.S. Department of Com-
merce, 1989¢, pp. 1-4). The demand for high-quality
housing in the United States exceeds supply. As a result, as
in the case of health care, market expansion efforts are
focused on improving efficiency in production. Housing
productionin the United States is not efficient, and produc-
tivity is actually declining, Only mining has a worse prodisc-
tivity record. Although the decline in mining productivity
is traceable to improved safety regulation and therefore justifiable, the
productivity decline in housing is due to the excessive fragraentation of the
housing industry itself. A house has 15,000 parts, the same number of parts
as a car, but houses are assembled almost entirely by hand on site. Because
of its excessive fragmentation, the industry has impressive flexibility, but has
been unable to mobilize long-term capital or provide the R&LD necessary for
long-term economies of scale.
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Many observers believe that the U.S. industry needs to emulate the
housing industries in Sweden and Japan. There, housing construction is
integrated in manufacturing institutions that utilize more machine capital
than in the United States, and the workforce resembles that of high-tech
manufacturing. Advocates for manufactured housing argue that a marriage
between manufacturing organizations and new flexible technologies such as
computer-based design would result in cheaper, higher
quality, and more customized housing. In the future, the
American housing industry wal likely evolve toward large-
scale housing manufacturers that will employ more white-
collar and technical professionals, fewer craft workers, and
more on-site housing assemblers.

THE APPAREL INDUSTRY

New technology and organizational networks pioneered
by the lialians provide stronger linkages between retail
outlets and the chain of institutions that produce fiber,
cloth, and apparel. Over the past two decades, networks of
small firms have replaced all but one of the large Italian
apparel companies. The Italian networks are the world-
class leaders in the just-in-time production and delivery of
high-quality clothing (Johnston and Lawrence, 1988, p.
%),

The clothing industry appears to be evolving toward a structure and
technology that will allow converting fiber to finished apparel, tailored to
individual tastes and measurements, in a matter of a few weeks. Moreover,
the industry analysts argue that this quickly produced tailored clothing will
be no more expensive than current mass-produced items. Eventually,
customers’ measurements wii' be stored electronically. Customers will
select cloth andstyle alte matives at the retailer, and the clothing will be made
and delivered within days. In tl.e space of a few hundred years, clothing
markets wil! have gone from tailoring to mass production
and come full circle back to tailoring again, only this time
with streamlined efficiency and economy.

THE FINANCIAL SERVICES INDUSTRY

Financial service markets grew from 4 percent of
purchases in 1955 to more than € percent of purchases in
1985 (U.S. Congress, 1988). The growth in market size
resulted from an explosion in the variety of products and
services available, the use of information technolcgies to
provide variety and tailored financial packages, and im-
proved quality and convenience. From the post-World War
I1 era to the 1970s, the profits in banking were made by
selling checking and charge card accounts to families and businesses
through a growing network of branch offices. By the late 1970s, upwards of
80 percent of the estimated checking account market was taken (Noyelle,
1988a). The competitive pressures stemming from the saturation of existing
markets in combination with new, flexible information-based technologies

LV,
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resulted inan explosion of new products and services. Market expansion also
resulted from the utilization of the new technclogies to deliver high-quality
customized services conveniently. Electronic transfers, tailored financial
packages, and teller machines are some of the more commongp!lace advances
in the industry.

Since the 1970s, growing market potential and deregulation have drawn
amotley set of institutions into the competitive fray, accelerating the pace of
change and increasing overall volatility. Lately, the industry has been
shifting from a highly fragmented structure toa complex one that emphasizes
both global and local market development. Small institutions are focused on
geographic, industry, or functional niches—but oftentimes under the um-
brella of partnerships or parent enterprises.
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The new economy is affecting jobs in three ways. First, it is affecting the
overall quantity of jobs created. Second, it is influencing the distribution of
jobs among industries, occupations, geographic areas, and organizations of
different sizes. Third, it is affecting the quality of jobs, as measured. for
example, by wages, job security, and opportunities for career and personal
development.

he American economy is expected to add 1.5 million new jobs each
vear between now and the year 2000 (Personick, 1989, p. 25).
Whether this expectation is realized will depend on a variety of
factors. The overall quantity of jobs is determined
by a mix of macro- and microeconomic factors. In the short
haul, the macroeconomic factors are dominant. Low levels
of consumer demand, tight money, and high interest rates
squeeze economic activity, inhibiting human and technical
investments and job growth. Why hire more people to make
more and better widgets if you already have too many
widgets at the warehouse? Restrictive business environ-
ments also encourage an exaggerated attention to cost
savings. Because personnel costs run as high as half to
three-quarters of total costs, attempts to reduce costs will
inevitably focus on reduced hiring, especially in full-time
positions, In the worst-case scenario, a sustained downturn
in the business environment can discourage demand for
human development and reduce potential job growth of an
economy. Sustained slowdowns in demand will not only
inhibit job opportunities in the current economy but reduce
them in the new economy as well. In contrast, sustained
growth will provide a robust context for job creation.
Demography drives the overall quantity of work, also. More people
create more demand for goods and services und more willing hands to make
and deliver these products and services. American job growth was 2.3
million jobs peryearin the 1970s. Itis expected to decline to 1.5 million jobs
per year in the last decade of this century principally because of the
slowdown in population growth in the wake of the baby boom (Fullerton,
1989). But this reduced growth is not necessarily bad news. Economies with
fewer people tend to invest more in the people available and arm them with
more capital at work. The result is increased economic potential. In contrast.
when there is an ample supply of workers, it is tempting to substitute
muscular for mental power, a practice that reduces economic potential as
human capital essential for technical and organizational development
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America’s present macroeconomic prospects are mixed. Large budget
deficits, high interest rates, and the natural ups and downs of the business
cycle suggest there will be some retardation of job growth in the near term.
The longer term macroeconomic prospects are more favorable. Budget
deficits are declinirg, freeing up private resources for investments in the
domestic economy. Worldwide demand should continue to increase as the
United States and other nations develop formal mechanisms and informal
conventions for mobilizing and responding to global demand.

Our demographics are equally mixed. As the baby boom moves into its
high-productivity years, there should be marked improvements in the
quality of human capital on the job. There should also be more financial
capital available to buy technology as the baby boom moves into its high-
savings years and as the demographic demand for housing declines. The
combination of a seasoned workforce and more available capital for invest-
ments in human resources and machines should ultimately bring more
robust growth and create more jobs. The demographic wild card in America’s
competitive hand is the declining quantity and quality of human capital at
entry level. The cohorts that follow the baby boom are much smaller and
belong disproportionately to groups in whichourdevelopmentalinvestments
have been grossly insufficient. In some respects, the declining quantity and
quality of entry level employees is a happy problem. The scarcity of entry
level workers will guarantee work forthose who are prepared, inspiring better
preparation among people whose prospects have traditionally been limited,
and greater willingness among govemments and employers to invest in
young students and workers. For the first time in memory, the nation’s
cultural and political commitment to economic opportunity will coincide
with emerging econoric necessities.

Ithough the new economy will likely create jobs in the aggregate,

the processes of economic change will inevitably distribute new

jobs unevenly. New technologies, the globalization of economic

activity, and organizational changes will create good jobs for the
majority, result in bad jobs for some, and take away jobs from a few.
Moreover, the jobs created by technology, trade, and competitive changes
almost never goto the people who have lost their jobs because of these forces.
Inthe 1970s and 1980s, the typical job loser was a midwesierm male who was
over thirty years old, had a high school diploma, and worked in manufac.ar-
ing. The typical job gainer was an east- or west-coast female who was in her
early twenties, had = two- or four-year post secondary degree, and worked in
services.

The unequal distribution of burdens and benefits as we move toward the
new economy is being exacerbated by concentrated technical and economic
changes in specific occupations, industries, and geographic areas. Comput-
ers and modein communications technologies have reduced entry level job
opportunities in office settings. Automated manufacturing is rapidly elimi-
nating low-skill entry level jobs in manufacturing as well as jobs for laborers,
material handlers, machine operators, and craft workers while creating jobs
for technicians, mechanics, and repairers. In the future, manufactured
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housing may devastate the construction trades while creating new jobs in
housing that are akin to the white-collar and technician jobs found in
manufacturing.

In addition, as economic activity globalizes and trade advantages shift,
recessions are becoming more specific to particular industry networks.
Industry recessions begin in organizations that supply final goods, then move
through the chain of suppliers. For example, auto recessions that begin at
GM, Ford, and Chrysler eventually roll through supplier institutions in the
steel, rubber, and electronics industries.

As a community, we are challenged to redress the unequal benefits and
burdens charactenistic of the new economic environment. Those who benefit
from technical change and free trade need to share their good fortune with
those who are victims of machines and foreign competition. The employed
majority will need to be sensitive to both the poor and the dislocated. A new
social compact will be required. The development of such a compact will not
be easy in a polity accustomed to responding to majority concems. In the
current political context, the dislocaied employee s are the forgotten constitu-
ency. They are neither an effective political majority nor a truly needy
minority.

The firststep toward building a new social compact will be for Americans
to recognize that ours is a society based on work. A job is the price of
admission to this individualistic culture and participatory polity. People
unable tofind work eventually disappear from the community, drop out of the
American political system, and fall into the underground economy. These
same destructive processes are at work for both the poor and dislocated
workers. There is no fit measure that allows us to choose between the
suffering of these two groups. The chronically poor tend to start out and end
up at the bottom of the economic heap. Dislocated employees experience an
economic loss that rarely results in persistent poverty but probably involves
an equal amount of suffering. In the case of dislocated employees, it’s not so
much where they land that hurts, it's how far they have to fall.

ooking beyond the aggregate numbers to the kinds of jobs the new

economy is generating reveals a pattern fitted to the emerging

demands of the new competitive standards and networks. Indeed,

understood in this context, the changes begin to make sense and
provide less cause for alarm. The concern over the relative job growth in
manufacturing versus services is a case in point. To equate the growth of
service jobs with a decline in the quality of jobs available is misguided. The
phenomenal growth in service jobs is not a result of competitive failure.
Instead, it reflects the growing service content all industries require to meet
the new competitive standards and maintain networks. We are not abdicat-
ing basic industries. Indeed, manufacturing output continues to grow. The
loss of jobs in basic industries can be understood, at least in part, as a result
of competitive restructuring of jobs. Production workers are being displaced
by a sn.aller number of technicians, who use more technology to produce
vastly greater levels of output per worker. Meanwhile, manufacturing jobs in
management and other service-oriented functions are growing. Infact, even

- 93
e



] 0B A BB TN E "t w EC O N oMY

though there are fewer manufacturing jobs, they are more important than
everbecause they are located at the generative core of our most advanced and
critical competitive networks.

THE CRITICAL ROLE OF NATURAL RESOURCES,
CONSTRUCTION, AND MANUFACTURING

Not all jobs are created equal in the new economy. Economic activity in
natural resources, construction, and manufacturing has the generative
power to create jobs in other industries. Only a quarter out of a dollar spent
on natural resources stays in the industry. The rest goes to other industries:
a dime to construction, almost 30 cents to manufacturing, 16 cents to
transportation and wholesale and retail trades, 11 cents to transactional
activities, and 8 cents to services. Similarly, the construction industry keeps
only about 36 cents on the dollar; low-wage manufacturing keeps 48 cents;
medium-wage manufacturing keeps 45 cents; and high-wage manufacturing
keeps only 43 cents.

Service-oriented  stries are more self-contained. They operate at the
periphery of networks centered on manufacturing, natural resources, or
construction. Mcney spent directly on services creates fewer jobs elsewhere.
Thus, 62 cents of every dollar spent on transportation or wholesale and retail
trade stays in the industry, and the transactional services industry retains 57
cents of every dollar. Fifty-five cents of every dollar spent on personal
services stays with the provider, and no one industry gets more than a dime’s
worth of the remaining 45 cents. Social services are the most insulated of all,
with 75 cents of every dollar retained (U.S. Congress, 1988, p. 157).

THE SERVICE REVOLUTION

Themost noticeable trend in the kinds of jobs typical of the new economy
will be a continuation in the shift toward service work. In the last decade of
the century, manufacturing employment will decline by an estimated
300,000 jobs, and extractive jobs in agriculture and mining will decline by
asimilarnumber. In contrast, service jobs are expectedto increase by almost
17 million (Personick, 1989, pp. 25-26). ‘

There are many reasons for the increasing share of service jobs. One
reason is hat people satisfy their material wants early as they climb the
income ladder. A consumer can eat only so much food, drive only one car at
atime, and sleep under only one roof. As a result, a declining share of rising
incomes goes to material goods, and a rising share goes to services such as
education, personal services, health care, recreation, and environmental
services (U.S. Congress, 1988, p. 7).

Also, the share of jobs going to services is increasing because more and
more extracted and manufactured goods are beingmade with fewerand fewer
workers. Productivity in manufacturing and extractive industries has out-
stripped productivity in services for hundreds of years and continues to do
s0. The cost of a television set was equivalent to four days’ work in 1950, one
day’s work in 1972, and only four hours’ work in 1986 (U.S. Congress, 1988,
p. 64). Between now and the next century, mannfacturing output will
increase by 2.6 percent per year, while the number of manufacturing jobs will
decline by 0.1 percent per annum (Personick, 1989, p. 33). Production
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workers in manufacturing will be replaced by a smaller number of techni-
cians who will work with more technology. The number of technicians will
increase by almost 100,000, but the number of operators and laborers will
decline by 700,000 by the year 2000.

The competitive requirements of the new economy are a third reason for
the increasing proportion of service jobs. A substantial number of new
service employees will be required to design, develop, and market a variety
of timely, state-of-the-art products in a complex global environment. In
manufacturing, for instance, there will be a loss of production jobs but a gain
of almost a million jobs for managers, professionals, and marketing and sales
personnel (Personick, 1989, p. 27; Silvestri and Lukasiewicz, 1989, p. 45).

The increasing number of transactions among complex economic
networks alsoencourages demand for service workers ranging from sales and
customer service personnel to lawyers and accountants. Compared with
1972, in the mid-1980s, an additional nickel out of every dollar spent in all
econornic networks went to pay for trensactional activities (U.S. Congress,
1988, p. 160). As economic networks become more integrated, individual
employers will need more employees in service occupations. Business
services such as personnel, computer, research, and consulting services will
account for one out of every six new jobs between now and the beginning of
the next century. As the number of transactions in networks increases, the
number of jobs for people doing the buying and selling will increase as well.
Retail trade jobs are the fastest growing category of service jobs, and their
number will grow by more than 3 million between now and the next century
(Personick, 1989, p. 25).

The number of jobs in information services will increase dramatically to
integrate economic networks. The demand for electronics engineers will
increase by more than 40 percent, and we will need half again as many
computer scientists in the 1990s as in the 1980s. The number of mechanics
and installers and repairers of technology will increase by 13 percent overall,
with a 60 percent increase in computer equipment repairers (Silvestri and
Lukasiewicz, 1989, p. 51). Computer services are the fastest growing of the
business service industries. Demand for all computer-related occupations
will grow by almost 5 percent a year in the 1990s, compared with an average
total job growth in the American economy of 2.3 percent a year in the 1970s
and 19630s.

THE GFOGRAPHY OF JOBS

There are contending technical and competitive forces at work in the
emerging geographic distribution of jobs. Technical changes are freeing
work from its geographic restraints while competitive re.ities are concen-
trating jobs in networks of metropolitan areas.

There are a vanety of forces encouraging dispersion of jobs. As raw
material becomes a less important ingredient in every productior. recipe,
proximity to raw materials becomes less important. In addition, location near
major transportation nodes becomes less important as networks are con-
nected more by information and communications technology and less by
physical transport. Moreover, advances in air transport reduce the impor-
tance of location near natural overland and water transport sites. Finally, the
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technical ability to reach far-flung domestic and global markets has resulted
in 2 self-propelled extension of competitive networks beyond local markets.

But at the same time, the new competitive requirements tend to
concentrate job growth in population centers. The increasing service content
of economic competition encour ages proximity to allow personal contact
both inside and outside the organization. Concentration of partners among
and within metropolitan networks is further encouraged by access to rapid
transportation and the high concentration of customers in urban areas.
Moreover, the centrality of leaming in the new economy encourages location
in population centers with a-cess to educational and R&D infrastructure.
Thereiore, most new jobs we being crented in the extensive networks of the
densely populated metropolitan areas (J.S. Congress, 1988, pp. 190-200).
Most jobs are being created on the two coasts, where population density is
greatest. In the South and West, most new ‘obs are in urban areas. The
urbanization of job creation does niot preclude rural or small-town develop-
ment. The ability of smaller communities to develop their economies,
however, depends more on their ability to find a niche in a broader netvork
and less on their ability to develop independently.

INSTITUTIONS BIG AND SMALL

Are most jobs created by bigor small employers? It all depends on what
is meant by “big” and “small.” Let’s look at the numbers. Currently five out
of six American employees work in institutions with less than 1,000
employees. This group is divided almost equally among institutions with less
than iwenty empl e, with between twenty and ninety-nine employees,
and with 100toC  =mployees. The share of new jobs created by firms with
fewerthan 100 .. ployees has increased to 40 percent, although these firms’
share of economic output has declined (U.S. Department of Commerce,
1989c¢; U.S. Congress, 1988, pp. 27, 183). The fast=st growth in jobs is
occurring in establishments owned by larger enterprise—a fact that is not
surprising in an era when organizations are trying to balance scale, scope,
and focus by utilizing organizational networks (U.S. Congress, 1988, n. 27).

In the final analysis, the debate over job creation in big versus small
institutions misses the mark because it ignores the central organizational
reality of the new economy. That reality is the growth in networks that
integrate large and small institutions in order to capture and balance the
benefits of large scale and the flexibility and focus of smaller organizations.

easuring the quality of jobs is coraplex because they provide a
variety of benefits. Work provides wages and independence in a
culture that values both, and in a society based on work, job
security is critical io family life. For most of us, work is also the
crucible for our individual and career development. The pages that follow
assess the jobs of the new economy on the basis of their ability to provide good
wages and job security, as well as career development.
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WAGES: THE IMPORTANCE OF LEARNING

Wage growth in the United States has been flat since the early 1970s
(Bound and Johnson, 1989). Principal among the reasons for this stagnation
is our poor productivity performance, but there are other reasons as well.
Labor productivity has outpaced wage increases, in part because an
increasing share of the productivity dividend has gone to pay for the capital
requirements of the new eccnomy (U.S. Congress, 1988, p. 373). Another
portion of the productivity dividend has come out of wages to pay for the
increased cost of benefits, especially health care benefits. Yet another share
of the meager productivity dividend has gone to retirees. In addition, the
pressure of interational wage competition, especially for well-paid manu-
facturing jobs, has held wages down (Murphy and Welch, 1989). Moreover,
as female participatic: in the workforce rose from 39 percent in 1973 t0 45
percent in 1988, overall wages declined because the average wage level for
women is only 64 percent of the average wage level for men (Kosters, 1989,
p- 7).

Despite flat overall wage growth, there have been dramatic shifts in
earnings among different groups of Americans. Wage increases in the new
economy are ravoned with an increasingly uneven hand, resulting in a
growing maldistribution of income in the United States. More now than ever,
learing is the rationing hand that distributes eamings in the American
economy. People with the most education and access to learning on the job
are doing best; those with the least education and least access to learning on
the job are doing worst.

Formal education, especially col-

lege education, boosts earnings greatly

TABLE 7 in the new economy. People with good
S— of College High educations have almfays had an adva'n-
E.S llm'l.ﬂ' M|'.|m°m’ Ton W Vo ."mm ' tage, but they are doing better now than
(By Percentago) everbefore. Forinstance, Table 7 shows
that the retumns to education decnned

between 1973 and 1980 but made a

Your Males Females phenomenal comeback in the 1980s
1973 49 49 (Kosters, 1989, p. 24). In 1973, a col-
1978 3 38 .ege graduate withten years’ work expe-
1980 31 37 rience earred 49 percent more than a
1883 & 46 high school graduate with ten years’
1988 86 60 work experience. By 1974, the college
N, graduate’s advantage had declined to
Howb - I 1973, men and women with collego degroes 36 percent for males and 38 percent for
mw&%mmnrmm .':'::' ;.'3 females. After 1980, the advantage of
but began in rise in 13, By 1968, mals colegs graduies snjoyed an college graduation over high school
%mm“m%mw graduation began to rise again, reach-
ing 86 percent for males and 60 percent

for females by 1988. In a telling analy-

sis of available data, Levy has demon-
strated that postsecondary graduates will ultimately exceed their parents’
eamnings but high schrol graduates will not (Levy, 1987, pp. 141-142).
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The retums to postsecondary education for both two-year and four-year
schools are substantial in every occupational category. In 1987, managers
with high school diplomas eamed $23,306 on the average, but managers with
college degrees earned an average of $37,252. Technicians with high school
* diplomas earned $21,358, compared with $23,630 for technicians with
some postsecondary education and $28,004 for those with four years of
college. In service occupations, workers with high school diplomas, one to
three years of postsecc ndary schooling, and four-year college degrees earned
$13,093, $16,937 and $21,381, respectively (Silvestri and Lukasiewicz,
1989, p. 63).

The retumns to postsecondary schooling are reinforced by the synergy
between schooling and learning on the job. People with the most schooling
have access to the jobs with the most formal and informal training. College-
educated managers and technical professionals get substantial formal and
informal training on the job. Non-college-educated employees who have
high school diplomas plus some formal postsecondary training (e.g., super-
visors; technicians; technologists; and craft, skill, data processing, and sales
employees) also get substantial formal and informal training on the job. In
general, workers who get formal training have a 30 percent eamings
advantage over those who don't (Camevale and Gainer, 1989).

These data understate the demand for leaming in the new economy.
What is most remarkable is that the returns to education and learning on the
job have remained high and grown even waiile the supply of educated workers
has been constantly on the rise. It is surprising that the dip in the 1970s was
notdeeper. Since the tumnaround, the supply of high school and postsecondary
graduates has continued to increase. The proportion of college graduates
among males in the workforce has grne from 20 percent to 24 percent since
1980. The proportion for females has increased from 16 percent to 21
percent.

Why are the returns io postsecondary schooling increasing so rapidly?
The principal reason is .hat the competitive demands of the new economy
require more learning both ir: preparation for work and on the job. As aresult,
employers are using a higher educational standard to sort among job seekers
at entry level, and the fastest growing job categories require postsecondary
schooling (Silvestri and Lukasiewicz, 1989, pp. 44, 47). At present, the
distribution of American jobs can be divided roughly into thirls: One-third
require elementary schooling; one-third require high school education plus
two years of postsecondary schooling; and one-third require college educa-
tion. Since the early 1970s, the proportion of jobs requiring grade school only
has declined while the proportion of jobs requiring postsecondary schooling
has increased steadily. Other reasonsfor the growing returns to postsecondary
schooling are a shift by students toward technical and business subjects and
a general tightening of college entry standards in the latter 1970s (Bishop.
1989).
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RACE, SEX, AND ETHNICITY

Job opportunity in the new economy has not been neutral with respect
to race, sex, and ethnicity. The new configuration of occupations and
earnings tends to favor progress in women’s wages. The shift away from
natural resources and the factory floor to service functions in all competitive
networks reduces the proportion of male-dominated occupations in the
workforce. Also, women have been more aggressive than men in pursuing
schooling and in utilizing leaming to leverage career development. In 1963,
34 percent of 18- to 19-year-old men and 23 percent of 18- to 19-year-old
women were enrolled in college. By 1975, the figure for both sexes was 34
percent, and in 1988,48 percent of 18- to 19-year-old women and 37 percent
of 18- to 19-year-old men were enrolled in college. Although women have
lower status than men in most organizations, women participate in formal
training programs at work in rough proportion to their participation in the
workforce (Camevale and Gainer, 1989). These factors, among others,
account for an increase in women’s average eamings from 59 percent to 64
percent of men’s average eamings during the 1980s (Bound and Johnson,
1989, p. 3).

The new economy has notbeen nearly sokind to minorities. Forinstance.,
in 1963, the average black male eamed 63 percent as much as the average
white male, and by the early 1970s, the percentage was up to 75. These
eamnings gains then stalled, however, and in the 1980s, the earnings
differential between black and white men widened. By the late 1980s, the
average black man wa< eaming less than 70 percent as much as the average
white man. The eamings differential between Hispanic and white males has
widened also—from 73 percent in 19791065 percentat the end of the 1980s.
Moreover, if benefits and eamings other than wages are included, the
differential between white males and their black and Hispanic counterpar*s
is even greater. A similar pattern is evident in the economic progress of other
minorities.

A pnncipal cause of the stalled progress of minorities has been the
increasing value of education in providing access to good jobs and leaming
on the job (Juhn, Murphy, and Pierce, 1989, p. 38). Minority educational
attainment has not kept pace with the increase in years of schooling amor<
the majority population, nor have minorities had access to jobs with formal
or informal training.

Minorities are concentrated in jobs that pay the least, provide the least
formal and informal leaming, and show the least improvement in wages. For
instance, in 1988, blacks made up 10 percent of the workforce (Fullerton,
1989, p. 8) yet had only 6 percent of the managerial jobs and 7 percent of the
professional jobs. Blacks are disproportionately represented in dead-end
clenical jobs. About 22 percent of mail clerks and messengers are black.
Blacks are overly represented among low-wage service workers, also,
holding 18 percent of all service jobs. Specifically, 23 percent of private
household workers and 23 percent of cleaning service workers are black.
Finally, blacks are also overly represented in manufacturing jobs at risk in
the new economy, with 18 percent of operator, fabricator, and laborer jobs
(Silvestn and Lukasiewicz, 1989, p. 64).
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Yet blacks are positioned well in some occupational areas that will
survive and provide career ladders in the new economy. Blacks make up 14
percent of technicians and technologists in health care, 28 percent of health
care workers in general, and 14 percent of the nation’s computer operators.

Hispanics made up 7.4 percent of the workforce in 1988 but had only
4 percent of managerial jobs, 3 percent of professional jobs, and 4 percent
of technician jobs. At the same time, Hispanics made up 10 percent of the
nation’s service workers, having the highest concentrations in low-wage
food, cleaning, and private household services. Also, Hispanics have an
inordinate share of .ow-wage agricultural jobs (13 percent) and, like blacks,
ure overly represented in operator and laborer jobs at risk in manufacturing.
Yet Hispanics, too, ar: positioned well in some areas that are likely to grow
and prosper. Hispanics represent 5 percent of engineering and scientific
technicians; 5 percent of marketing and sales workers; 6 percent of computer
operators; and 8 percent of mechanics, installers, and repairers.

JOB SECURTTY: SHIFFING LOYALTIES
FROM EMPLOY ERS TO SKILLL

The characteristic signature of the new economy is flexibility. The fast
pace of change within networks and the volatility of mari.ets, especially
global markets, require flexible responses. Flexible institutions need flex-
ible workforces. Most employers have reacted by building a workforce in
layers: a core workforce with permanent status and a peripheral workforce
of part-timers, temporaries, consultants, and suppliers who are accorded
varying degrees of commitment. Employers utilize this peripheral workforce
for varying purposes: to manage changing workloads, to save money on
benefits and other costs associated with full-time employees, and to access
expertise not available in-house. About one in ten American workers is now
in the peripheral workforce (Abraham, 1988, p. 32). For example, the
number of temporary help workers has multiplied threefold since 1978,
increasing from a little more than 300,000 to a million. And temporary help
agencies provide more than clerical support. As of 1982, almost half of
temporaries were nonoffice workers (Abraham 1988, p. 5). The projected
growth in business services reflects the increasing importance of outside
suppliers. Only retail and health care will contribute more new jobs between
now and the end of the century. Employment in business services will
increase from 5.6 million in 1988 to 8.3 million in the year 2000.

Institutions and employees that do not seek flexibility often have it forced
on them. The pace of change in the world economy and the intensification
of competition can dislodge even the most secure workers. At best, a worker
can hope to work for one employer for a lifetime but cannot realistically
expect to hold one job all those years. Infact, although some institutions. can
guarantee employment in the fast-paced new economy, others, despite good
intention:s, cannot. Moreover, when dislocation does occur, it tends to affect
whole industries, making job search particularly ifficult for employees
whose skills and ¢ xperience are heavily invested in one job or one industry.
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Perhaps there is employment security for workers at the very core of
institutional networks, yet the volatility of the new economy suggests that
even these workers, as well as those at the periphery of institutions, are best
advised to become more loyal to their skills and less loyal to individual
employers. Happily, as skill requirements become less jobspecific and more
general, both skill and experience are becoming more transferable from one
job to another. Also, as education and experience become more important
in getting and keeping jobs, workers are valued less for organizational time
in grade and loyalty.

Ultimately. because of the growing importance of skill and its general
applicability across institutions. workers who pay attention to education,
training, and work experience can increase their control over their working
lives. Skill, especially aceredited skill, can provide employment security in
a particular industry or occupation. even if not in a particular job with a
particular emplover. Moreover, demography will favor workers who pay
attention to skill development in school and at work. As demographic trends
lead to shortages of skilled workes, especially at entry level. employers will
compete aggressively for skilled workers and buii stronger reldtl()nshlps
with part-timers. temporary workers, and suppliers of business services. The
trend toward more carefully integrated networks will also encourage emplovers
to build more permanent relationships with suppliers.

The new demands for flexible employees raise some troublesome
complications. First, as skills become more generalized. individual employ-
ees will be more interchangeable and the bargaining power of individual
workers may decline (U.S. Congress, 1988, p. 372). The loss of bargaining
powerwould likely be smallestamong core workers and technical specialists
and g eatest among nontechnical generalists, Peripheral workers would be
more mobile but have less bargaining power than core workers, Nurses are
a case in point. They are highly skilled and highly mobile but relatively
interchangeable and vastly underpaid. Second. as skill becomes more
pivotal, issues surrour. Jingaccessto leamingarise, Posisecondary schooling
1s more expensive than ever., and college enrollments have flattened.
especially for males. Less than 15 percent of Americans get any formal or
informal training on the job (Camevale and Gainer. 1989). Moreover,
training and experience at work are not centified or recorded and are
therefore difficult to prove. Finally. if we are to have a truly flexible
workforce, American workers will need a whole set of expensive new benefits
geared to workers on the move, including portable training, portable
pensions, and portable family services like day care and parental leave.

CAREER DEVELOPMENT

Career develonment prospects in the new economy are a crazy quilt of
possibilities. Individual prospects depend on the industry, the occupation,
and managenal decisions as to how work will be organized. There are some
typical patterns, however:

s From Bosses to Brokers. Managers, professionals, and business service
workers will prosper. These bosses from the old economy will become
brokers in the new economy, easing transactions in intemal and extemal

\
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networks, communicating new information and leamning throughout
networks, and leading and developing other employees.

Mers Technical Specialists. TecV.nical specialists will do well, whether they
are manufacturing engineers, health technologists, or specialized bond
traders in banking. Some technical specialists (e.g., radiologists, CAD/
CAM operators, and repair persons) will be attached to particular
technologies. Computer and communications workers will grow in impor-
tance. Already there are as many jobs for data entry clerks in the food and
health care industries as there are jobs for farmers and health care
professionals (U.S. Congress, 1988, pp. 395, 398). Other technical
specialties will be associated with particular product or service lines. The
international bond trader is an example. In most cases, the technical
specialists will substitute for less skilled labor. The manufacturing
technician, for instance, works in combination with a powerful and
flexible .echnology that substitutes for a variety of workers—including
laborers, material handlers, machine operators, repair workers, and even
supervisors—who, in combination, made up the work team in old line
manufacturing. In services, customer service professionals armed with
computer technology will substitute for a host of service personnel who
used to be charged with information recording, sales, clerical functions.
and final service delivery.

From Craft Workers to Manufacturing Personnel. New jobs will be created and
others restructured as networks in some industries evolve. One pattern is
a shift in some industries from a preponderance of craft workers to a
greater share of white-collar workers and technicians. For example,
packagingand processingtechnologies in the food industry will eliminate
local craft workers, who will be supplanted by a mix of managers,
professionals, and technicians at the processing factory. Boxed beef has
already stolen a march on the local butcher. A similar shift from craft to
manufacturing will occur in housing construction. Houses will increas-
ingly be designed and tailored indoors by a typical manufacturing
workforce and assembled outdoors by assembly workers and craft

laborers.

Partitioning of Professional Jobs. In many cases, the stand-alone
professional’s job is being partitioned into a job for a team of technical
specialists and paraprofessionals who work with a professional generalist.
With the assistance of flexible information technologies, technicians are
taking on functions previously performed by scientists and engineers.
Senior bank managers are being assisted by specialized bond tradess and
currency experts. Paraprofessional occupations are growing in medicine
and law. And in the new school, “master teachers™ and apprentice
teachers are joined by teachers’ aides, media specialists, curmculum
developers, and a host of others. The relationships among the new
members of the occupational team vary. Sometimes the craft model
applies. For example, the apprentice teacher can one day become the
master teacher. More often than not, the generalist has the biggest pay
check and the senior role, but in other cases, the relationships are
ambiguous. The bond trader often makes more money than the bank
president, for instance, ,
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= Move Lateral Entry. The growing importance of learning, especially school-
ing, has resulted in a multiplication of the lateral ports of entry into
institutions. As skill requirements become more generalized and skiils
become more transferable, employees with the same education and
experience become more interchangeable between institutions. Manag-
ers, service workers, and nontechnical professionals are gaining mobility,
but the skills of technical workers and other specialists are even more
transferable. For instance, bank managers may have some difficulty
transferring from one bank to another because much of a bank manager’s
experience and leaming on the job are peculiar to the culture and
competitive niche of the bank. Data processing experts and specialized
bond traders can move more easily from one institution toanother because
their experience and leaming on the job are attached more to products or
technologies than to the institutions in which they work.

= Shortened Carser Ladders. The increasing salability of education and expe-
rience in the new economy is also shortening career ladders (Noyelle,
1989). A person cannot start out in the mail room and end up as a
technician, bond trader, or senior manager because career ladders are
tightly tied to education and the experience it leverages. Toadvasce in an
industry or occupation, a worker must acquire the credential necessary to
get the job. Once on the job, experience leverages the individual up the
career ladder. The shortening of career ladders has important implica-
tions for employers and employees. Employers who want to bring their
own employees up through the ranks need to make substantial invest-
ments in education and build strong linkages with educational institutions
(Bailey, 1988a). And workers whowant upward mobility need toknow that
hard work is not enough; upward mobility requires educational invest-
ments.

® The Convergonce of Workiife. Astechnology takes on repetitive physical and
mental tasks, employers have an increasing amount of discretion in
combining tasks into jobs. If employers choose todo so, they can continue
mass production techniques, rationalizing jobs into ever more discrete
tasks and utilizing traditional occupational hierarchies and information
iechnologies to monitor the work of production and service workers down
the line. Because the new technology allows geographically dispersed
networks, employers can use cheap, unskilled labor pools for repetitive
work while reserving more critical functions for central offices. This
“respacialization” of work segregates good and bad jobs geographically
(Baran and Parsons, 1986, p. 61).

For markets that demand highly standardized products or routine
services, specialized hierarchies and information technologies for electronic
monitoring may be appropriate. But the sale of routine services and
standardized products is declining as demands for variety, customization,
convenience, and higher quality increase. Moreover, organizing work in
mass production formats reduces the flexibility necessary to adapt and
survive in the fast-paced new economy. Often, the urge to specialize work is
a throwback to the simpleminded competitive standards of the old economy
and can be self-defeating. The separation of clerical, analytic, and customer
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service functions is a case in point. Jobs can be upgraded by combining in
a single job the tasks of entering customer information, analyzing the
information, and tailoring the product or service. Moreover, combining
functions in a single job improves customer service, decreases response
time, encourages organizational leaming, and generally brings the.entire
competitive network closer to the customer.

Job responsibilities are becoming more generalized and overlapping.
Employees are spending more time interacting with colleagues and custom-
ers. Employees and work teams in top-down hierarchies are becoming more
autonomous, yet professionals and entrepreneurs are integrated into more
tightly knit networks. The emerging result is an overall convergence of job
structures that offer both more individual discretion and greater interdepen-
dence.
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The new economy will have profound implications forthe way wewill use
people on the job. New competitive requirements will require new job
designs, new organizational structures, and more skilled workers. New
flexible tecknologies will change skill requirements and the context in which
skills are used at work. Ultimately, a whole new set of skills will be required,
and they will be both deeper and broader than currently required skills. This
section discusses some of the factors affecting skill requirements and then
elaborates on the skills needed in the new economy.

mployees need to be flexible in order to live with the ambiguity that

inheres in the new competitive framework. Every organization has to

find its unique strategic balance of competitive standards, and

ambiguity results from the fact that the chosen strategy can seem to
be intemnally inconsistent. For instance, at times, the pursuit of productivity
and timeliness can seem to be at odds with the simultaneous pursuit of
quality, variety, customization, and convenience.

The competencies, knowledge, and skills required of employees depend
on the n.ix of competitive standards the organization has embraced. At the
same time, hc vever, every organization needs to pay attention, to some
degree, to each of the new competitive standards. For instance, every
organization has to focus on the skill nguirements necessary to achieve
productivity increases. In the old economy, productivity was generally
achieved by automating and instituting rigid control of work processes.
Using more machinery meant fewer workers were needed, and rigid
machinery and work processes reduced skill requirements. These changes
drove down personnel costs, which increased the value of output relative to
input costs, thereby increasing productivity. The pursuit of productiviiy was
amatter of simple arithmetic. But a productivity strategy based on deskilling
work and reducing personnel costs won’t work in the new economy. New,
more flexible technologies and organizational formats require more flexible
and skilled employees. Moreover, automating and d-:skilling work reduces
the organization’s ability to deliver on other competitive standards. In the
new economy, the simultaneous pursuit of productivity and other competi-
tive standards requires that people be treated as assets to be developed in
order to add value, rather than as costs to be reduced. Employees capable
of improving quality require a solid grounding in the hard competencies and
job knowledge, but the softer skills are equally important. Well-prepared
people can do shoddy work or allow shoddy work to go on around them.
Ultimately, quality depends on the way people use their basic and technical
competencies and job knowledge and the way they interact with one ancther.
High quality begins when people take responsibility for more than their work
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effort in their assigned responsibilities. They must accept responsibility for
the product or service before it arrives at the work station and after it moves
on in the work process. As a result, the keys to high quality are personal
management skills, such as the ability to achieve self-esteem by setting
personal goals and motivating nneself, as well as skills for influencing,
communicating with, and working with others upstream and downstream in
the production process.

New standards for variety, customization, convenience, and timeliness
require, above all, flexibility. To customize products and services and
provide convenience for customers, workers need both the softer communi-
cations and personal skills necessary to interact effectively with customers
and the adaptability and influencing skills necessary to bend the organiza-
tion to the customers’ demands.

hanging skill requirements in the new economy are also driven by
changes in technology. The impact of technology on skill require-
ments is best understood by analyzing human-
machine combinations on the job. There are many
facets to the relationship between people and machines at
work, and various typologies exist to assess these different
dimensions (Baran ard Parsons, 1986; Blackbum, Coombs,
and Green, 1985). The most useful one has been con-
structed by R. M. Bell, an engineer writing for the British
Engineering Industry Training Board in 1972 (Bell, 1983).
In his study of the metalworking industry, Bell concluded
that every work activity is composed of three different work
processes: transformation, the changing of shapes or states
of raw materials or work pieces; transfer, the flow or move-
ment of materials or work pieces from one part of the
production system to another; and control, the responsibility for and physical
control over the transformation and transfer functions. Each of these three
work processes may be automated to a different degree.
Bell’s model for describing the impact of technology on work is most
relevant to manufacturing and extractive industries, but it has broader
applicability. A parallel typology can be constructed for service industries.
In such a typology, the three work processes are performance, the act of
providing the service; delivery, the process of organizing the service and
getting it to the client; and, the responsibility for and physical control over
performance and delivery.
In the context of Bell's model, the history of human-machine combina-
tions is characterized by two complementary trends:
® asequential extension of machine capabilities, first in the transformation
of material, theninthe transferof material between work stations, and finally
in the control of the transfonnation and transfer functions, and

® an often overlooked complementary extension of the complexity and
scope of the human role in economic activity.

In the craft economy, technology was subordinate to the worker in all
aspects of the human-machine relationship. The processes of transforma-
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tion, transfer, and control were unified in the worker. The transition from
crafts to early manufacturing in the late eighteenth century to the middle of
the nineteenth century took place as individual workers in cottage industries
began substituting machines for tools in the transiormation process. In the
early days of industrialism, the transfer and control functions were still inthe
hands of people, usually working cooperatively in small groups (Blackbum,
Coombs, and Green, 1985, p. 34). As energy scurces progressed from water
tosteam and then to internal combustion and electricity, machine power was
increasingly used for functions like lifting, cutting, and grinding, further
substituting mechanical apparatus for human strength and dexterity in the
transformation of matenal.

Eventually, as the mechanization of manufacturing matured, the new
energy sources and the more powerful machines they drove increased the
speed of operation and the volume of output at individual work stations,
creating bottlenecks in the flow of matenals and parts. As a result,
mechanization of the transfer of parts and matenals between manufacturing
work stations became the focus of technological innovation as well as the
principal driving force in design of organizations and jobs from the
midnineteenth through the midtwentieth century.

In the modem manufacturing era, the relative importance of technology
and people in the transformation, transfer, and control functions at work
varies widely. In manufacturing, for instance, managers and professicnals
utilize relatively little technology, and technical professionals use only
general-purpose technologies. This independence from technology is linked
to independence from organization and job design. In contrast, production
and other nonsupervisory workers use more specialized technology to
transform and transfer material goods, and have less autonomy. Technology
and the white-collar and technica! elites exercise control over other employ-
ees working through carefully designed hierarchies and work rules.

The penetration of technology in service work has evolved more slowly.
The service sector grew rapidly along with industrialization, but it proved
difficult to mechanize the performance of services, and even more difficult
to mechanize delivery and control. New tools and job aids improved
performance, but the rationalization of service work has been achieved less
by mechanization than by adopting organizational and managenial practices
from the more technology-intensive sectors.

Because service functions are difficult to automate, nonsupervisory
workers in services are less subservient to technology, organizational
structures, »nd job designs in the performance and control functions than are
manufacturing workers. Yet at the same time, the basic differences between
supervisory and nonsupervisory workers in manufacturing are mirrored in
service delivery: White-collar elites are relatively independent of organiza-
tional structure and restrictive job designs, and nonsupervisory workers tend
to work with more job-specific technologies and are more censtrained by
organizational structure and careful job design.
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n recent vears, we have needed to make a qualitative leap in use of

human-machine combinations at work in order to satisfy new competi-

tive standards. As aresult, technology has supplanted the human partner

in some tasks. For example, in manufacturing, programmable machines
have surerseded human skill in many aspects of transformation of mater-
ials. The skilled machinist and tool and die maker are being replaced by
computer-based machinery because the new technologies improve preci-
sion and thereby improve quality. Also, the new information ‘echnologies
allow faster setup and reprogramming and thereby encourage timeliness,
variety, and customization. In addition, information technologies have
revolutionized the transfer of parts and materials, allowing just-in-time
pmduction. Information technologies have also improved control functions
because of the programmability of information networks as well as their
ability to monitor performance and communicate both within the organiza-
tion and with suppliers and customers.

The role of technology has also expanded in service industries. In some
cases, such as long-distance calling and the automated teller machine, the
new technology has almost completely automated performance, delivery,
and control.

The broadened scope of economic activity is expanding the roles and
demanding more of both machines and peeple in manufacturing and
services. While technologies, especially information-based technologies,
have expanded the technical role in all aspects of economic activity, the
human partner has taken on higher-order control functions necessary to
deploy new techriologies effectivelv and operate in a more complex work
environment.

Theretore, the advance of technology in the new economy does not
necessanly represent a growing dominance of inachines at work. Substantial
evidence to the contrary shows a growing preponderance of high-skill jobs
inthe economy as awhole, as well as increasing skill requirements in existing
jobs (Johnston and Lawrence, 1988; Spenner, 1985; Kutscher, 1989; Baran
and Parsons, 1986).

In part, confusion over the impacts of new technologies at work stems
from our inability to understand the dynamics of skill change. The combi-
natior: of human and machine capital is not a “zero-sum game,” in which
winners can gain only at the expense of losers. Jobs are not fixed sets of tasks
to be divided among machines and people. Both the complexity and the
scope of jobs change over time. An expanded technical role in economic
activity does not necessarily signal a reduction in human contributions.
Instead, when the complexity of work is increasing, as it is now, a commen-
surate increase in the quality of both techuical and human -lements is
usually required. In theory, the advance of information technologies pemnits
employer institutions to operate effectively with small elite corps of white-
collarand technical employees and even smaller groups of workers who have
been reduced to passive machine tenders monitored by video surveillance
and computers. Such a strategy can speed up production or service delivery
and reduce costs, thereby increasing productivity, and is consistent with the
market demands and organizational structures of mass production. How-
ever, there is growing evidence that this strategy does not exploit technical
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potential fully and is inappropriate to the new copetitive requirements
(Adler, 1988; Hirschhom, 1988).

Typing pools and other kinds of electronic sweatshops are examples of
inappropriaie use of the new technology in services. In manufacturing, the
recent introduction of numerically controlled machine tools is a particularly
instructive case in point. Numerically controlled machine tools were
onginally sold as labor-saving substitutes for mass production technologies
to increase productivity and save on labor costs. Employers have since
discovered that having more skilled labor use these tools more flexibly
increases the ability to provide high-quality, small-batch, vaned, and
tailored products and eventually improves productivity, quality, speed, and
convenience (Piore and Sabel, 1984, p. 54; Adler, 1988, . 9).

The dynamic of automation is entirely different in the new economy than
in mass production. Employers wedded to old habits of mind are tempted to
deploy the new technology to reduce labor costs, not realizing the importance
of the new competitive standards. These employers are competing in the old
economy, not the new one in which flexible technologies are raising the ante
on general skill requirements. Generally, the new automation eliminates or
subsumes repetitive intellectual tasks in much the same way previous
mechanization eliminated or took over repetitive physical tasks. For every
task surrendered, however, there are new responsibilities generated for
exploiting the flexible capabilities of the technology. Moreover, the more
flexible and poweiful the machinery, the more employees, work teams, and
organizations must increase their skills to deploy it.

Of course, not all employees benefit from the new technology. Some
existing tasks and responsibilities are eliminated, some are subsumed, and
others are added. Typically, tzchnical change in manufacturing has harmed
middle-aged machine operators in the Midwest and has helped younger
technicians and service personnel in trade-sensitive coastal economies. In
services, the new technology has reduced opportunities for office personnel
who record, store, update, and transmit information and increased opportu-
nities for front-office service workers. Moreover, the progress of technical
change is rarely smooth Partial automation can create low-skilled jobs that
offer little opportunity for upward mobility while they last, and little
transferable human capital when they are eliminated. For astance, the
partial automation of phone service has reduced skill requirements for
operators and increased electronic monitoring of their work.

Our inability to fully appreciate and respond to the skill requirements
of new technologies in the new ..conomy is compounded by our limited
definitions of skill. Skill is not a homogeneous commodity. Work skills can
be sorted loosely into two broad categories: skills related to technical
complexity and skills related to scope of action.

TECHNICAIL COMPLEXITY

Skills associated with the technical complexity of work are the hard bits
of knowledge and physical movements necessary to perform specific tasks.
These skills include cognitive information-—remembered and applied—
iike the carpenter’s knowledge of fractions and the hand-to-eye coordination
necessary for sawing straight lines. The more the knowledge and physical
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talent are applied, the more they are transformed from pure cognition to
know-how, or expertise. The machinist, for instance, combines a basic
knowledge of computation and hand-to-eye coordination, deepen:ing ti.ese
skills over long periods of time until achieving the expert status of tool and
die maker.

Skills associated with technical complexity are those most immediately
affected by automation. The mass production economy reduced dexterity to
simple physical movements to be mimicked by machines. Information
technology goes a step further, reducing repetitive thought processes or
branching logic to software. In the new economy, the role of technology is
increasing in a broad array of jobs. At the same time, however, the new
economy seems to be demanding a highe; level of technical complexity in
the human role in a growing proportion of jobs. For instance, in the traditional
mass production workplace, the machinist had to have depth of skill,
principally in hand-to-eye coordination. In the manufacturing workplace of
the new economy, the technician who substitutes for the machinist needs
skills with much greater technical complexity. The modern ms.ufacturing
technician also needs deeper reading and writing skills in order to leam and
communicate in an environment where the pace of change is faster, products
are more varied, and there is a premium on speedy innovation and response
times. The modern technician also needs deeper math skills than the
treditional machinist in order to work with flexible technologies whose
operations are based on arithmetic and branching logic, as well as to monitor
quality of output using mathematically based readouts.

Some increases in the technical complexity of human work result from
learning requirements peculiar to particular employer institutions. Each
employer’s technologies, human-machine combinations, and products are
unique. Technical changes resulting in new work processes and procedures
require constant updating of employer-specific technical knowledge. Van-
ety in a product requires greatly expanded product knowledge. The prolif-
eration of computer-based technology also increases the need for
understanding in-hous software.

SCOPE, OF ACTION

Thescope of action inajob is indicated by the range of activities involved
in getting the jol. done effectively. By way of contrast, technical complexity
in a job generally requires greater depth of skill, w"ereas expanding scope
of action in a job requires greater breadth of skill. To continue the previous
example, new, more powerful technologies have assumed repetitive physical
and intellectual tasks, and the manufacturing technician has assumed an
expanded scope of responsibility for productivity, quaiity, and speed notonly
at his or her assigned work station but 2lso upstream and downstream in the
work process. The technician has also assumed responsibility for deploying
the technclogy flexibly to produce a greater variety and more tailored set of
products. To manage the greater scope of action on the job, the technician
needs broader skills than the machinist. For instance, to cverate beyond his
or her work station, the technician needs a new set of interpersonal and
organizational skills. To cope with change and variety, the technician needs
learning and problem-solving skills.
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The human scope of action which can expand or contract as a result of
technical change, can usually be measured by the extent to which a job
unifies the design, execution, and control of the work. Scope of action wzus
extensive in the jobs of the craft economy. In the mass production economy,
scope of action was extensive for white-collar and technical elites but not for
workers down the line. Thie mass production economy shattered the unity of
work for the sake of efficiency. Iu the new economy, scope of action is
expanded in order to exploit more flexible technologies and satisfy more
intense and expanding competitive requirements. The unity of design,
execution, and control is retuming,

epth and breadth are not the only dimensions of skill that are
changing. Forinstance, the context for using skill is changing. Skills
in the emerging economy are increasingly peripheral to hands-on
work. Moreover, the context for using skill is shifting from repetitive
applications to more sporadic and exceptional uses. In addition, the content
of skill requirements is shifting from job-specific to more general capabili-
ties, from “harder” concrete skills to “*softe:” more abstract skills, and from
objective capabilities to more personal skills. Finally, skill requirements are
beginning to converge as they become less job specific and are utilized in
more fluid contexts. More and more of us spend our time at work doing the
same sorts of things.

FROM HANDS-ON TO HANDS-OFF

As technology subsumes more and more of the hands-on and repetitive
aspects of work, human labor becomes more peripheral to the actual
fabrication of goods and delivery of services. In manufacturing, for instance,
our traditional team on the factory floor included a machinist, maintenance
person, laborer, materials handler, assembler, and supervisor. Each of these
workers had a direct hands-on relationship with products and matenals as
they moved through the production process. The machinist transformed the
shapes or states of materials or parts. The maintenance person adjusted and
maintained the machinery by manipulating its parts. The laborer and
materials handler transferred work pieces or materials from work site to work
site. The assembler put pieces of products together. The supervisor moni-
tored the work flow, balancing output at sequential work stations to avoid
bottlenecks.

Today a single technician who works with more powerful automated
technology cani replace all these employees. The technician works through
control boards and software in a hands-off relationship with the product. He
or she programs and maintains information-based technologies that have
subsumed all the other hands-on tasks of the old working team, with the
possible exception of maintenance.

As technology subsumes hands-on tasks, manufacturing institutions
shed directlabor. Few<: cinployees are involved in hands-on production, but
more are dedicated toservice functions peripheral to the production process.
The challenge to manufacturing skill in the new economy is net so much io
make the widget but to make it with quality and variety, to tailor it for the
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consumer, to deliver state-of-the-art versions of the widget fast and conve-
niently in a complex global economy, and to win the race up the leaming
curve to improve the widget. The labor and skill involved in these processes
have less and less to do with hands-on production.

The peripheralization of labor isalso charactenistic of services inthe new
economy. Labor-intensive tasks associated with collecting, recording, ana-
lyzing, and communicating information are increasingly subsumed in
information-based or communications technology. As a result, service
employees spend more time face-to-face with co-workers or clients, design-
ing and performing an expanded variety of services that are tailored to
clients’ needs and delivered conveniently.

The banking industry is a good example. In the bank of the 1950s, most
of the human capital was utilized to collect, analyze, and process information.
Frontline personnel, principally tellers, were passive ciphers who passed
customerinformationback to mainframe data processing centers. A complex
hierarchy of administrative contr! and work rules ensured the integrity of
financial information and bank services. At the middle and t~p of the
hierarchy were bank officers. The officers sifted and assessed financial
information to make deliberate and resronsible decisions. Face-to-face
customization of services was rare, apart from the essentially passive role of
the tellers, and was provided by officers located only inthe middle and upper
ranges of the bank hierarchy.

In the financial services institutions of the new economy, in contrast,
frontline personnel armed with the new information and communications
technology work face-to-face with customers to fashion tailored financial
service packages. The central collection, recording, analysis, and commu-
nication of financial information that so preoccupied the bank of the 1950s
has changed radically. Information technology has been “distributed”
throughout the organization. The traditional flow of information from the
customer to the backroom data processing operation and up the organiza-
tional hierarchy has been deemphasized. Instead, a shared information
network moves information to the interface with the customer or other
operational pressure points as necessary. The bank’s varied products and
services have been incorporated in user-friendly software that is invisible to
the financial services worker and customer, who work together to tailor
offerings to the customer’s specific needs.

FROM SPECIFIC TO GENERAL SKILLS

Asthe new technology automates the tedious and repetitive physical and
mental tasks in every job and work becomes more peipheral to hands-on
functions, skill requirements become less job specific and more general. For
instance, at the most personal level, the ability to adapt to a changing variety
of products and situations requires self-possession bom of self-esteem and
the ability toset goals and motivate oneself toachieve them. Flexibility inthe
varied and changing environments of the new economy also requires a solid
foundation in reading, writing, and computational skills, as well as the
capacity (- leam, solve problems, and be creative. Expanded scope of action
on the job requires the ability to juggle a variety of responsibilities and tasks.
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Organizational formats typical of the new economy also require general
skills. The substitution of flexible networks for top-down hierarchies means
employees need interpersonal skills to get along with customers and co-
workers; listening and oral communications skills to ensure effective
interaction; negotiation and teamwork skills to be effective members of
working groups; leadership skills to take charge when needed to move work
teams forward; and organizational skills to utilize effectively the work
processes, procedures, and culture of the employer institution (Camevale,
Gainer, and Meltzer, 1989; Camevale, Gainer, and Meltzer, 1990). More
flexible organizational formats in ccmbination with more powerful and
flexible technologies also grant individual employees greater autonomy at
work. Employees need sufficient self-managerient, goal-setting, and moti-
vational skills to handle this new autonomy.

The more flexible organizational formats alsotend toreduce job security.
At best, employers can guarantee employment security but not job security.
At worst, employees will be forced to change employers and jobs frequently
throughout their careers. As a result, employees need the gene' : skills
necessary to move among jobs and to take responsibility for their e'wn
personal and career development.

FROM THE CONCRETE TO THE ABSTRACT

Skill requirements are also shifting from the concrete to the abstract
(Bailey, 1988a, pp. 22-23; Adler, 1988, p. 18; Zuboff, 1988). Increasirgly,
joks require that workers spend more time sitting in front of computer screens
wrestling with abstractions or interacting with colleagues, suppliers, or
customers.

As scope of responsibility expands and work becomes more hands-off,
the individual v orker must be able to conceptualize products and services
and understar.d the impact of his or her work on production and service
processes. In such an environment, physical tasks become
mental tasks and thinking becomes procedural. As work
becomes more abstract, higher-order conceptual skills
become more important, as do communications skills for
making the abstract more concrete.

GETTING PERSONAL

In the mass market economy, employees were largely
responsible for their own work effort and the te~hnical
quality of their own output. In the new economy, human
responsibilities have been reintegrated at higher levels:
Individual workers are responsible for the integrity of whole work processes
and final products and services (Adler, 1988). Employees in the new
economy need specialized competencies, but also more holistic skills such
as self-management and interpersonal skills.

In the new economy, jobs are more social. The decline of hierarchy and
the growing importance of informal networks, the substitution of continuous
processes and shared information forsequential work processes, the increas-
ing overlap of roles and work assignments, and the increasing interaction
with co-workers and customers all increase the importance of social
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interaction at work. Like craft workers, employees in the new economy are
concemed with broad aspects or the totality of the work process. But unlike
autonomous craft workers, employees in the new economy are members of
working teams. Both the shoemaker and the computer programmer have
deep technical skills, hit the context in which they operate is entirely
different. For the computer programmer and a growing share of workers,
work is a collective process. Each individual’s effort has a reciprocal effect
on the efforts of others. In tightly integrated just-in-time manufacturing or
extractive industries, one technician’s mistake can affect all other workers.
In service functions, incorrect data entry by one employee pollutes the data
base for everybody else.

As employees become more interdependent, the softer social skills
become more important. The technical knowledge necessary to perform a
task must be accompanied by the more complex capability for playing roles
inthe context of a group. The fundamental social skill is the ability tomanage
oneself. Self-esteem isthe taproot to effective management, and self-loathing
is the most fundamental impediment to successful interaction with others.
Self-awareness is also critical to self-management. Employees need to
understand their limits, ability to cope, and impact on others. The ability to
set goals and motivate oneself to achieve is critical to being a team member:
lack of motivation or gnal-setting skills can create an undercurrent that can
undermine team accomplishments.

As the frequency of personal interaction with co-workers and customers
increases, the ability to communicate also becomes crucial: Employees must
be able to listen and express themselves orally and in writing. If individuals
are to be effective in groups, they need good interpersonal, negotiation, and
teamwork skills. Interpersonal skills include the ability to judge the
appropriateness of behavior and to cope with undesirable behavior, stress,
and ambiguity. Negotiation skills are necessary to manage and defuse
potentially harmful disagreements. Teamwork skills include the ability to
cope with and understand the value in different work styles, cultures, and
personalities of team members and to provide and accept feedback construc-
tively.

As work becomes more of a social process, the ability to influence co-
workers also becomes more important. Influencing skills include both
organizational effectiveness and leadership skills. Each organization is a
tapestry of implicit and explicit power structures. To be effective inside the
organization, the employee needs to understand both, Without this under-
standing, leadership skills are misplaced; they can even be counterproduc-
tive if they end up as barriers to strategic organizational goals or positive
change processes. Atits most elementary level, leadership means the ability
to influence other people. As group processes increase in importance,
leadership skills become critical forevery employee from the chief executive
to the line worker.

FROM REPETITION TO HANDLING EXCEPTIONS
Because the reach of technology is subsuming repetitive work functions,

human capital is used more and more to handle exceptions to routine
production and service delivery. People are called upon less often, but the
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technical complexity of the required work can be very deep. For this reason,
and because of the expanded sc:ope of action characteristic of work inthe new
economy, people require a reservoir of deep skill to be called upon for
sporadic application in exceptional circumstances. Like the sentry, the
employee in the new economy uses deep skills rarely, but the consequences
are disastrous if the skills aren’t there when needed. For example, the
modemn manufacturing technician in combination with more powerful and
flexible technology replaces as many as four other employees who used to
make upthe old assembly-line shop-floorteam in low-tech manufacturing—
the machinist, materials handler, maintenance person, and supervisor. The
technology actually performs most of the tasks, but the technician is
responsiblefor deploying, monitoring, and problem solving when necessary.
As aresult, the technician requires a greater breadth and depth of skill than
the traditional manufacturing employee whose work was more consistent
and repetitive.

Our white-collar and technical elites have always been required to have
reserve skills that are deeper and broader than everyday skills. Amply
educated and assigned to jobs that demand competence in a constantly
changing variety of situations, they leam to juggle changing assignments,
adapt to changing demands, andtailor actions to the specifics of the situation
at hand. Managers neither hire nor fire very often, but they need to be able
to perform these functions flexibly and competently. Technical elites are not
asked for new ideas very often, but they need a reservoir of skill to call on
when creative leaps are required. The cntical difference inthe new economy
is that both our elites and our nonsupervisory workers need a reservoir of
skills that are deeper and broader than usually required on the job.

The industrial worker, for instance, often spends long periods of time
monitoring abstract representations of work processes on computer screens
or electronic control boanls. Yet the industnal sentry is asked to do much
more than stand, watch, and wait. He or she needs sufficient reserve skill to
adapt to technical and work process changes, recognize and respond to
anomalies, maintain and repair the equipment, and occasionally reprogram
technologies to produce variety and customize products. Moreover, the
industrial sentry needs to be alert and able to capture quality and efficiency
improvements and develop new applications.

Service workers, like industrial workers, need robust reserve skills in
ordertocope withchange, tailor service, handle exceptions, and capture new
learning on the job. They also need to interact closely with customers. For
instance, it is relatively simple to operate a cash register, but providinr good
customer service requires more. In the financial, real estate, and insurance
markets, every customer is an exception to the rule when marketing, selling,
and packaging. Similarly, education workers must respond to students’
different learning styles, and health care workers treat unique medical
problems.

What doemployees need intheir bagof reserveskillst, handle agrowing
stream of unprecedented situations at work ? First, they need the intellectual
and emotional flexibility necessary to adapt to change and dissimilar
situations. Central to flexibility is the ability to leam—to keep up with
change, to know what needs to be leamed, and to leam it without disrupting
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performance. Second, because of constantly changing situations, employees
must be able to cope with ambiguity. Finally, the ability to solve problems
and creativity also are important because skills are constantly being
challenged in novel situations (Carnevale, Gainer, and Meltzer, 1989).

SKILL CONVERGENCE

Inthe new economy, both jobs and their skill requirements are becoming
more alike. As the preceding discussion indicates, there is a trend for
required skills to be hands-off, general, abstract, personai in content, and
applied in the context of groups and unique situations. Ir: addition, the
expansion in service functions in manufacturing and natural resource
industries, in combination with the increasing dominance of the service
sector, ensures that a growing proportion of us need the broad, abstract,
flexible skills typically required in service jobs.

Skill convergence is driven from the top down and the bottom up. There
is a compression of skill as supervisors, managers, and technical personnel
surrender autonomy to nonsupervisory workers and as nonsupervisory
employees take on more general assignments. The need to provide tailored
goods and services conveniently and design and install incremental im-
provements and new applications drives elite managerial and technical
functions down the line, because frontline workers are best situated to
perform these functions. The convergence of skill is being driven from the
bottom up as well. The more flexible and powerful technologies free up
nonsupervisory labor for more general responsibilities. In addition, in order
to take advantage of these technologies, employers are developing more
flexible work processes, resulting in further increases in autonomy down the
line.

How to Read This Chart: Independence at work varies greatly among the typical types of work
organizations. In the preindustrial craft economy, the artisan was autonomous. In modern mass
production and service delivery structures, all employees depend on their status in the organizational
hierarchy for their relative independence on the job. In mass production st ctures, white-collar and
technical elites have the most discretion because of their broad assignments. Skilled trade employers
also have considerable discretion in mass production but only within their technical domain. Blue-collar
production employees have the narrowest task assignments and the least discretion. Service structures
are similar o manufacturing. White-collar and technical elites in service organizations enjoy relatively
more discretion than nonsupervisory service workers. Al the same time, however, nonsupervisory
employees in services enjoy more independence than bilue-collar production workers because it is
inherentty more difficult to standardize service work. Workers in the indepencent sector enjoy considerable
discretion at work. They are often sei-employed or work in organizations sutficiently small so that job
assignments are broad. In the new economy, there is a convergence of work settings toward integrated
networks of people, work teams, and organizations. Networks in the new economy increase the inter-
dependence of all peaple at work while aliowing more independence for individuals and work teams.
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FIGURE2 Characteristics of People at Work in Typical Production and Service Delivery Systems

Chassluriglics Typieal Production and Sorvies Dolivery Systoms
Pre-
indusivial lndopondnnt | The New
Craln Mass Produstion Services Soclr Ecenemy
Typleal Artisans White-Collar | Siled Wades |Bive-Collar | White-Collar | Nonsuparvisory | Small Business | Teams Mads Up
Werkars Worlers, and | People Production  {Worlers, and | Employees Crafts and of individuals
Tochnical Empioyoes Service Professional | Allemnating
Professionals Professionals Wrkers Expert,
Brolering, and
Landership
Roles
independencs | Autonomous, X independent | individuals and
of Werk Self-Empioyed Discretion Dapendent on Assignment in Organizational Hierarchies and Ofen Work Teams
Se¥-Empioyed | Autonomous
Broadly Broadly Narrowly Broadly Narrowly but Mutually
Assigned Assignedin  |Assignedto | Assigned Assigned Depandent in
Tachnical Spacific Tasks Networks
Domain
Soure of Membership in Certification and | Performance of
Rewsards the Guild Time and Grade in Job Assignment Entrepreneurial | Teams and
Community Abiilty Networks
Source of Membership in Cortification and | Skills,
Job Seewrily | the Guid Entrepreneurial | Experience,
Ability and Career
Development
Longevity with a Particular Employer in a Particutar Job Category
il Deep Deep Deep Technical | Narrow Job | Broad Narrow Job | Deep Deep Technical
Requirements | Occupational | Occupationsl | Siills and Specific Skifls | Adaptabiity, | Specific Skits | Occupalional | Skills, 2s well
Skils Skills, 23 well | Problem intarpersonal, | and Skil, Personal | as Leaming,
as Broad Soving and interpersonal | Management, | Communication
Groug Organizational | Skilis and Adaptabiity,
ENectiveness, Skilts Adaplabifity | Personal
Adaptabiiy, Skiis Management,
ad Group
Organizatione* Effectiveness,
Skitis and influencing
Skils
Using $itlis [Handson'  [Handsoff  [Handson  [Handson’  |Handsoft  |Hondsonw  |AMxof Hands-off and
of Werk Concrele, Absiract; Concrole, Concrete, Job | Abatract; Concrete, Job |Hands-on and | Absiract,
Specific, Resorvesof {Resewesof | Specific, Broad and Specific, Hands-oN General Sidits,
Repetitive Tochnical and | Technical Siis | Repetitive Deep Reserve | Repetitive Skills Both Tachnical
Non-iachnical | Required i Skills Required Required, a3 | and Non-
Siils Required | Handie woll a3 Resorve | technical Skills
for Handling | Exceptions Skilis o in Reserve 0
Excoptions Handle Hardie a
Exceptions | Conlinuoys
, Flow of
j Exceptions

BEST COPY AVAILABLF

i

117




Skills

L S I S AnD TR E nEwWw ECOoORONY

]
he discussion thus far has enumerated a variety of skills required
of workers in the new economy. This section discusses these skills
one by one. In each case, skill is defined and the following questions
are answered:

® Why is the skill important in the new economy?

® What is the curriculum?

® What constitutes competency?

THE ACADEMIC BASICS: READING

Reading skills needed for work are developed on three levels: (1) basic
literacy—the ability to decode and comprehend written material; (2)
reading-to-do—the ability to utilize basic reading skills, short-term memory,
and information processing to locate printed information for immediate use;
and (3) reading-to-leam and reading-to-do—the ability to use basic literacy
skills in conjunction with long-ternm memory and writing,
computation, leaming, adaptability, and job-specific skills
in order to decode, problem solve, or troubleshoot.

Why is Reading kmportant in the New Econosty? On average,
Amencan workers spend from 1.5 to 2 hours every working
day reading forms, charts, manuals, electronic display
screens, and general literature. In the new economy, read-
ing skill requirements will increase and deepen because
the growing complexity and scale of global economic
~~tivity will require more written communication. Also, the
expanding reach and complexity of electronic and organi-
zational networks will require more reading to stay in touch. Better reading
skills will be needed to stay abreast of change, foster incremental improve-
ments, and accelerate innovation. In addition, the infusion of information
technologies will require more reading from operating and repair manuals
and electronic screens.

What is the Corricahm? A curriculum for reading on the job should be specific

to the workplace in which the reading skill will be used. Successful

workplace curriculums should:

® develop basic literacy skills such as recognizing and understanding
common job-related words as well as comprehending sentences and
paragraphs;

= develop reading-to-do skills such as ideatifying details and specific
actions in context, locating relevant inforn.ation in context, and using
charts, diagrams, and schematics; and

® develop reading-to-leam skills such as synthesizing written information
from several sources and inferring meaning from texts that do not
explicitly provide the required information.
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Wikat Constiiwtos Computency?E.very American needs to read at a fourth-grade
level in ordertodecode the simplest written information, such as warmning and
traffic signs. Reading skill beyond the fourth-grade level provides improve-
ments in comprehension and expands the number of words that the reader
can decode. The fifth-grade reading level is the minimum necessary to
qualify for military service. However, substantial evidence suggests that a
fifth-grade reading level is less than adequate for work.

About one-third of American workers—frontline employees working at
the point of production and service delivery and-at the interface with
customers, machine operators, and service workers—require reading skills
at the eighth-grade level to comprehend work orders, forms, and manuals.

Another third—skilled workers, craft workers, manufacturing techni-
cians, health care technologists (e.g., radiologists), secretaries, and com-
puter programmers—require reading skill beyond the eighth-grade level,
probably at the average level of people with two years of postsecondary
education. These workers need to be able to master complex manuals and
other materials associated with their responsibilities at work and necessary
to keep up in their areas of technical expertise.

Another third of American workers—professionals, managers, and
scientists—require reading skill at the college-graduate level. These elite
employees require a higher level of reading competency in order to stay
abreast of changing professional and technical information.

In all cases, irdividuals must be able to apply reading skills in the
context of a task or job responsibility; competency is measured by perfor-
mance of a task rather than by direct tests of reading ability. At work, people
decode forms, phrases, and abbreviated technical language, not the fully
developed information they leamed to read at school. Comprehension at
work requires the ability to understand written cues. Therefore, standards for
reading skills at work need to be set after assessing the context in which these
skills are to be applied. Evidence shows that individuals in perfformance-and
competency-based instructional formats achieve mastery when they demon-
strate correct performance 75 percent to 80 percent of the time.

THE ACADEMIC BASICS: WRITING AT WORK

Writing at work involves a two-stage process: (1) prewnting—topic
selection, preparation, and accessing and organizing information; and (2)
writing—spelling, penmanship, reading, editing, and revising.

Why s Writing important in the New Economy? Rapid change and the growing
complexity of information networks inside and outside organizations require
better writing skills from a growing share of American workers. Only about
8.4 percent of the average employee’s communicating time is spent writing,
yet writing is most often used at critical junctures in the work process.
Written communications become part of a relatively permanent information
base; they are shared and used to inform and guide people inside and outside
organizations over time. inaccurate or u.iclear writing can pollute the shared
information base and affect the quality and efficiency of work upstream and
downstream.
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What is the Curricwlam? Work-related writing curriculums are unlike the
traditional classroom approach, which focuses on creativity and full devel-
opment of thoughts in essays. Curriculums for writing at worl. emphasize a
distillation of information in formats that often ignore the academic stan-
dards for quality and grammar. Effective work-related writing curriculums
should:

& develop writing skills oriented toward applications and job performance;
® conduct exercises on transferring information, such as writing key words
and standardized sentences, and entering information on forms; and
® conduct exercises on recording actions and transactions, identifying the
intent of the writing and understanding the reading audience, outlining
sequences and structures, and providing brief, accurate, and clear

descriptions,

What Constitwtes Competency? The essential standards for writing at work are
brevity, clarity, and accuracy. Most writing at work involves transcribingkey
terms and standard sentences: 42 percent involves filling out prepared
forms; 25 percent requires recording, summanzing, or using language
peculiartospecific occupations and jobs; 23 percent involves writingmemos
and letters; and only 10 percent is dedicated to writing academic-style
reports and articles. Therefore, an individual’s mastery of writing on the job
15 tied to work-related competencies.

THE ACADEMIC BASICS: COMPUTATION

There are five elements of computational skill required at work: (1)
quantification—the ability to read and write numbers, put numbers in
sequence, and recognize whether one number is larger or smaller than
another; (2) computing—the ability to add, subtract, multiply, and divide;
(3) measurement and estimation—the ability to measure time, distance.
length, volume, height, weight, velocity. and speed and use such measure-
ments; (4) quantitative comprehension—the ability to organize data into
quantitative formats; and (5) quantitative problem solving—the ability to
recognize and set up the problem and compute the answer.

Why is Computation kmporisat in the New Economy? New organizational, com-
petitive, and technical requirements at work require higher computational
skill levels. Flexible and decentralized organizations and networks are
becoming integrated by complex, shared information systems that rely on
quantitative measures of markets, performance, and quality. Products and
services are increasingly customized, requiring employees to constantly
reset quantities and dimensions for production and delivery. New flexible

technologies and software require mathematical skill to utilize their logically
pattemned capabilities fully.

What is the Curriculem? Almost 75 percent of Americans are computationally
literate. Most Americans know how to quantify, compute, and measure, but
can’t apply what they know. As a result, workplace computational skills are
best taught in an applied fashion. In school, mathematics is taught as an end
in itself, as a sequence of operations from the simplest to most complex,
followed by drill and practice on the mathematical operations themselves.
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Tests are standardized and emphasize proficiency in separate operations. At

work, computational skills focus less on the comrect performance of math-

ematical operations and more on using math tosolve problems. Curriculums

should emphasize:

® selection and use of mathematical operations to solve particular work-
related problems and

® contextual examples of possible job situations.

What Constitwtes Competeacy? Although computational skills for work do not
correspond neatly to academic grade equivalents, there are some rough rules
of thumb. Most workers require competercy in basic operations—addition,
multiplication, subtraction, and division—at about the eighth-grade level.
This group of workers includes managers, nontechnical professionals,
health care workers, machine operators, and service workers—about 80
percent of all American workers. Another 15 percent— including techni-
cians, technologists, and craft and data processing workers—need com-
putational skills roughly at the level of a few years of postsecondary
schooling. Another 5 percent—technical managers, accountants, engi-
neers, economists, and other technical professionals-—require computa-
tional skills at or beyond the college level.

Ultimately, grade equivalents are only clues to job-related computa-
tional skill needs. The requirements vary by occupation, although all
employees should be able to organize information into quantitative formats,
select appropriate computational tools, and recognize errors resulting from
inappropriate use of quantitative operations.

Competency standards and assessments should be
based on performance standards and reflect current and
future job needs.

Knowing how to leamn is the most basic of all skills
because it is the key that unlocks future success. Leaming
to learn involves knowing the principles and methods that
allow us to perform in three domains: (1) the cognitive do-
main of skills we use to collect, know, and comprehend
info.mation; (2) the psychomotor domain of skills we use to
control our bodies in order to accomplish tasks; and (3) the affective domain
of skills we use to know, understand, and respond to feelings and behaviors.

Why is Learning to Learn lsportant ia the Ne: Fconomy? Equipped with this skill,
an individual can achieve competency in all other basic workplace skills.
Learning skills are required in order to respond flexibly and quickly io
technical and organizational change; make continuous improvements in
quality, efficiency, and speed; and develop new applications for existing
technologics. products, and services.
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Whet is the Curricslmm? Leaming to learn curriculums include procedures for

self-assessment, exposure t- alternative leaming styles, and training spe-

cific to the work context in which learning needs to occur. Specifically, these

curriculums should:

® identify personal leaming styles, capabilities, and sensory preferences
(seeing, hearing, orfeeling), using testing instruments such as the Meyers-
Briggs Type Indicator, the Leaming Styies Inventory, or the Memorize,
Understand, and Do;

® develop awareness of cognitive, psychomotor, and affective leaming
strategies and tools; and

= match the employee’s job contents and career trajectory to his or her
learning needs, using instrumentation such as the Instructional Systers

Design and Job Learning Analysis.

Wit Constitxtes Competency? Competency inleamingincludes demorstraied

ability to assess what needs to be leamed, apply learingtechpiques, and use

new leaming on the job. Specifically:

® individuals must be able to conduct a leaming needs assessment and
demonstrate personal learning skills . 1ch as understanding their own
learning styles and capabilities.

® individuals must be able to demonstrate skill in the cognitie domain by
organizing, relating, recalling, and evaluating knowledge; moving from
knowing to understanding and applying knowledge; understanding how
to think logically, divergently, eritically, and intuitively; understanding
altemative leaming strategies and tools; and understanding how to
mobilize and organize leaming resources.

® jhe leaming process is ultimately cognitive and individual, but because
leamning in applied settings often involves interacting with others, indi-
viduals must have a complementary set of interpersonal leaming skills,
including giving and receiving feedback, leaming collaboratively, and
using others as leaming resources.

Wiy Are Communication Skills imporiant in the New Economy? (n
the new economy, workers spend most of their day engaged
in some form of communication. Reading and writing are
essential communication tools, but it is through listening or
speaking that we interact most frequently at work. The
average worker spends 8.4 percent of his or her commu-
nication time at work writing, 13.3 percent reading, 23.0
percent speaking, and 55.0 percent listening (Camevale,
Gainer, and Meltzer, 1990).

The competitive standards of the new economy require effective com-
munication skills. Forinstance, to ensure high quality, employees must take
responsibility for final products and services, which means they have to be
able to communicate with others upstream and downstream in the work
process. In addition, new standards for speed and reduced cycle time require
quick and informal communication. Variety and customization reqire fluid
communication in order to switch from one product or service design to the
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next. Improvements in customer service also require effective communica-
tion skills. Moreover, new organizational formats and technologies aiso
require better communication skills. Flexible networks rely on communica-
tion in order to integrate work efforts effectively. As new technologies take
onrepetitive physical and intellectual tasks, employees will spend more time
communicating with co-workers and customers.

COMMUNICATION: SPEAKING SKILLS

Speaking skills needed for work can be broken down into three areas: (1)
nonverbal skills—body language and appearance, which deliver 55 percent
of the meaning in face-to-face communication; (2) vocal skills—rate, pitch,
and loudness, which transmit 38 percent of the message in face-to-face
communication and 70 percent to 90 percent of the message over the
telephone; and (3) verbal skills—language, which transmits only 7 percent
of the message, but tends to be worth more later, when the listener gets past
nonverbal and vocal characteristics in the communication process.

Whst is the Curricslam? The curriculum fcr speaking is as follows:

8 build awareness of individual communication style using the Myers
Introductionto Type (MITT), Performax’s Personal Matrix System (PPMS),
and the Communication Skills Self-Assessment Exam (CSSAE),

8 leam to value different communication styles by participating in group
exercises; and

s leamto adjust communication style to meet the demands of different work
situations by participating in group exercises and role playing,

What Constitwies Competency? There are three areas of competence inspeaking

skills:

® individuals must Lz able to get a point across in a way that has a desired
impact on others.

® individuals must be able to use available instrumentation (MITT, PPMS,
CSSAE) for tracking individual progress, setting pefformance goals, and
deepening self-awareness.

s workers st know how to obtain and use formal and informal feedback
fron: superiors, pecrs, and customers as an s of measuring compe-
tence and progress.

COMMUNICATION: LISTENING SKILLS

Listening skills for work involve receiving and assigning meaning to
aural stimuli.

What is the Curricwlsm? There is a distinct curriculum for listening skills:

s developawarenessof alternative listeningstyles using the Sequential Test
of Educational Progress (STEP), the Wat.on-Barker Listening Test
(WBLT), the Attitudinal Listening Profile System (ALPS), or the CAUSE
For Listening (CAUSE);

® assess individual listening style;

® Jeam to reduce environmental and interpersonal barriers to effective
listening at work; and

® leam to listen actively.
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Whst Constitwies Competency? Competence in listening skills can be mea-

sured as follows:

» workers should obtair formal and informal feedback from superiors,
peers, and customers as a means of measuring competence and p

® instrumentation, including STEP, WBLT, ALPS, and CAUSE, is useful

in testing awareness and skill.

Wity ars Adaptabliity Skilis important in the New Economy? An organization’s ability
to overcome barriers to achieve productivity and quality improvements; to
develop new applications for existing technologies, products, and services;
and to manage variety and customization of products and services depends
on the problem-solving and creative abilities of its employees. In addition,
new fluxible organizational formats require equally flexible workers and
work teams capable of solving problems on their own.
Moreover, as technology takes on repetitive work, workers
spend more of their lime us:ng their problem-solving and
creativity skills to handle exceptions to routine mental and
physical tasks.

ADAPTABILITY: PROBLEM SOLVING SKILLS

Problem solving is the ability to bridge the gap between
what is and what ought to be. Problem-solving skiils include
the ability to recognize and define problems, invent and
implement solutions, and track and evaluate results.

Whai is the Cwrricalum? The cumiculum for problem solving includes devel-
oping knowledge of one’s own problem-solving style and capabilities,
exploring altemative problem-solving styles and techniques, and leaming
problem-solvingtechniques to be used individually and in groups. A typical
curriculum must do the following:

® assess individual styles using the Meyers-Briggs Type Indicator and the
Herrmann Brain Dominance Instrument;

® teach how to recognize, define, and organize problems using (1) order—
sequence and arrangement of things and ideas, (2) structure— connec-
tions between things and ideas, (3) relation—how things and ideas
interact, (4) level—depth of focus, and (5) point of view;

» explore the thinking tools for problem solving, such as (1) deduction—
movingfrom the general tothe particular, (2) induction—moving from the
particular to the general, (3) lateral thinking—thinking intuitively, (4)
dialectical thinking—holding conflicting points of view, (5) unfreezing
(reframing)—accepting new points of view, and (6) critical-reflective
thinking—reflecting while doing;

®» explore group processes and techniques, including (1) brainstorming—
sharing ideas, (2) synectics— leader-directed problem solving, (3)
nominal group techniques—facilitated group problem solving among
peers, (4) systems and force field analysis—reviewing a problem’s
context, (5) orientation—analyzing group problem-solving styles, and (6)
controlled orientation—developing a group consensus on the statement
of the problem; and
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» teach problem-solving processes, such as the Juran Model, the Fnedman
and Yarborough Comprehensive Model, the Workplace Basics Model,
problem analysis, investigating assumptions, identifying tentative solu-
tions, evaluating alternative solutions, and selecting and implementing a

solution and using feedback to modify it.
What Coustitutes Competency? Problem solving involves several competen-

cies:

» workers should be aware of alternative problem-solving styles.

» workers should understand how to recognize, define, and analyze proh-
lems.

» workers should be familiar with problem-solving tools as well as system-
atic individual and group processes for problem solving,

Because problems do not come neatly packaged for resolution by
standard techniques, competency is ultimately measured by proven perfor-
mance on the job. Tests for problem-solving ability should be performance
oriented and compeiency based.

ADAFTABILITY: CREATIVITY SKILLS

The ability tosolve problems involves a significant measure of creativity.
Creativity is a continuum of thinking and application including (1) creative
thinking—breaking traditional patterns of thought, (2) inventiveness—
t:ming a creative idea into practical applications, and (3) innovation—
applying a creative idea.

What is the Curriculum? Creativity curriculums presume a depth of knowledge

and experience in a particular subject area and teach the ability to reframe

traditional pattems of thinking and doing. Cumculums:

@ develop thinking skills in two categones: rational thinking skills and
intuitive thinking skills, and

e develop the escape logical and sequential thought pattems.

Whst Constitites Competency? Measures of competency in creativity should
show whether employee= can think creatively, invent applications,
and install innovations at work. Creativity is demonstrated
in specific domains and subject areas, and therefrre
should be measured by pedformance-based standar

DEVELOPMENTAL SKILIS: SELF ESTEEM

Self-esteem skills needed for work are based on the
ability to maintain a realistic and positive self-image.

Why Is Self-Esteem important in the New Ecosomy?A positive

self-image gives an individual a firm foundation to reach maximum potcntial
both on and off the job. New and more intense standards for organizational
performance require each employee to have a strong, positive sense of self.
Accepting responsibility for organizational performance beyond one’s for-
mal work assignment is necessary to ensure high quality and requires a
positive self-image. Self-esteem is also necessary to manage the growing

n
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intensity of interaction with co-workers and customers. Increased personal
autonomy requires self-confident workers. Overall, the capacity to cope with
thefast pace of change at work demands employees who are confident in their
own abilities.

What is the Curricwiam? The curriculum for self-esteem uses experience,

reflection, and counseling to help the employee:

® build self-awareness, including awareness of his or her own skills and
abilities, impact on others, and emotional capacity and personal needs;

® build a positive and realistic self-image; and

® build self-esteem.

Whst Constitwies Competoncy? The skills that lead to greater self-esteem are
highly personal and diverse. Therefore, competency can be only partially
measured by norm-referenced scales. Workers can demonstrate compe-
tency in self-esteem skills by:

» demonstrating a willingness to take risks;

leading and taking responsibility;

functioning in an ambiguous and flexible environment; and

following through on tasks.

DEVELOPMENTAL SKILLS:
MOTIVATION AND GOAL SETTING

Motivation at work involves ability to translate work into an instrument
for the development of the self and the realization of potential. Goal setting
is the ability to set performance targets that are consistent with goals for
personal development. Motivation and goal setting are inextricably inter-
twined. Motivation inspires goal setting and goal setting clarifies and
connects us to our deepest motivations.

Why Are Motivation and Goal Setting importaat in the New Economy? The velocity
of change is accelerating at work. Flexible organizations and technologies
are giving workers more autonomy and increasing the intensity of interaction
among co-workers and between employees and customers. These changes
require that ernployees become personally and actively engaged on the job.
In addition, as the locus of responsibility for overall performance resides
more with the individual, employees must assume responsibility for moti-
vating themselves and setting goals.

What /s the Cwricslam? The curriculum for teaching motivation and goal

setting begins with individual self-assessment and ends with application in

the work group. The usual sequence of learning in the curriculum is as

follows:

® develop an awareness of personal motivations and cognizance of appro-
pnate goals;

® structure a hierarchy of goals (integrating short-and long-term goals as
well as job-related and personal goals);

® define strategic steps to reach goals;

® measure progress;
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negotiate goals with others;
identify resources for setting goals; and
revise goals in light of new information and expenence.

What Coustitites Competency? Competency in motivation and goal setting is
not demonstrated at a single point in time. Rather, it is reflected in a person’s
ability over time to:

® envision, set, and meet defined objectives;

» be motivated by personal goals rather than goals set by others;

® set realistic goals and understand obstacles; and

® find the resources to overcome obstacles.

DEVELOPMENTAL SKILLS:
PERSONAL AND CAREER DEVELOPMENT

Personal and -areer development skills allow individuals to adapt to
changing work requirements in a way that ensures employment security and

fulfills personal potential.

Why Are Parsonal and Carser Deveiopment Skills important in the New Econsery?
New requirements for competitive, organizational, and technical flexibility
have reduced job stability. Employees should expect to have to change as job
requirements change. Lifetime employment in the same job or even with the
same employer is nolongerarealistic expectation. As aresult, self-conscious
personal and career development is central to employment security as well
as individual development and career success.

What is the Curicukm? The sequence of learning goals in personal and career

development usually begins with a grounding in self-assessment and

concludes with the development of a career strategy:

®» develop skills useful for finding a job, including self-assessment, reality
testing, goal development, and job search competencies such as resume
wrniting;

® develop maturity skills for career development, such as integrative skills
(reconciling self-assessment with work assignments) and self-develop-
ment skills (marketing oneself and using workplace resources for per-
sonal career development); and

® develop a career and personal development plan including a hierarchy of
short-and long-term goals.

What Constitutes Competency? Ultimately, competency in career development
is demonstrated by one’s ability to take personal responsibility for career
progress. The ability to control and direct our own career progress requires
other competencies as well, including such skills as resume writing and
interviewing. A vanety of instruments are available to test more generic
career skills. One such instrument is the Career Mastery Inventory.
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Wy Are Greup Effectivenses Skilis impertant in the Now Ecensmy? W ork is a group
activity. Throughout the postwar era, economists have observed that the
major share of productivity improvements results from the akility of work
groups to use their human and technical capital more effectively to move up
the leaming curve. Meeting competitive standards other
than productivity also depends on the effectiveness of work
groups. For example, high quality is more than the sum of
individual excellence. It requires successful interaction
throughout the organization. Flexible and fast responses to
customers also require effective teamwork. Flexible orga-
nizational formats and technologies increase the intensity
and importance of group interactions at work. Whenever
people work together, successful interaction depends on
effective interpersonal skills, formal negotiation to resolve
conflict, and successful teamwork.

GROUP EFFECTIVENESS: INTERPERSONAL SKILLS

For example, they need interpersonal skills such as the ability to judge
appropriateness of behavior, cope with undesirable behavior, absorb stress,
deal with ambiguity, share responsibility, and interact comfortably with
others.

What is the Curricwlam? The curriculum for interpersonal skills is a sequential

leaming program delivered in a group setting:

® assess interpersonal needs and styles through instruments such as the
FIRO-B Scale;

® establishinterpersonal credibility by conductingtraining in areas suchas
cross-cultural awareness and communication skills;

® toencouragefamiliarity amonggroup members, conduct personal sharing
exercises involving interviewing, active listening, values clarification,
and nonverbal communication;

® build skills needed for forming attachments, such as skills in disclosure,
process observation, giving feedback, and oral communication; and

® develop role clarification skills through exercises in role negotiation and

goal setting.
What Constitutes Competeacy? Competency is generally measured by the

subjective evaluation of people who interact with the employe . The
assessment should focus on the extent to which the employee is positive and
proactive in group settings.

GROUP EFFECTIVENESS: NEGOTIATION

They need negotiation skilis to overcome disagreements by compromis-
ing with, accommodating, and collaborating with others.

What is the Curricwiem? The curriculum for negotiation uses a variety of group

exercises and techniques in order to:

= develop awareness, problem-solving, and communication skills by sepa-
rating subjective personalities from objective problems;

128



influencing
Skilis:

Organizational

and Leadership
Skills

$ K1 L L ARD TN E nEWw tEcConN oMY

8 explore problem-solving techniques for establishing individual interests
and common interests among stakeholders involved in the negotiation;

s develop problem-solving, interpersonal, and creativity skills to invent
options for mutual gain; and

» show how to develop objective criteria for evaluating personal interests
and available options.

What Coastitutes Competency? Competenicy in negotiation skills includes:

® the proven ability to assess indiviiual negotia ion styies and

® demonstrated knowledge of nej,otiation techn.iques. Peers, supervisors,
and customers can provide assessments of an employee’s negotiation
skills and effectiveness.

GROUP EFFECTIVENESS: TEAMWORK SKI' LS

Teamwork skills relate to the ability of groups to pool human talents to
pursue common goals.

What is the Curriculom? The curriculum for teamwork concentrates on indi-
vidual abilities usually leamed best in structured work groups. Exercises
focus on the needs of the group, including the ability to:

® assess individual and team capabilities;

establish, clarify, and communicate team goals:

plan and set performance standards; and

provide feedback, coaching, and motivation.

What Constitutes Competency? A competent team makes maximum use of the

human talents available to pursue shared goals. Competence includes both

awareness of team concepts and teamwork skills. Competence can be

measured by:

8 outcome measures of team effort. . including productivity, quality, flex-
ibility, and speed, and

8 review of team performance by peers and customers.

INFLUENCING SKI1LLS: ORGANIZATIONAL
EFFECTIVENESS

Organizational effectiveness skills needed for work
include the ability to work effectively in the context
of explicit and implicit organizational cultures and
subcultures.

Why Is Organizational Effectivencss knportant in the New
Ecomomy? An organization is a maze of explicit and implicit
power structures and cultures. Understanding how to
operate within the organizational maze is key to peak
performance in the new economy. Networks driven by
common goals and information are supplanting both ngid
hierarchies and fragmented structures. Workers will require strong organi-
zational skills to participate effectively in the new networks. Also, because
of increasing independence on the job, workers will need organizational

10q
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skills to align their own efforts and goals with these of the organization and

thereby minimize friction and wasted effort.

What is the Carricslam? Curriculum in organizational effectiveness teaches an

appreciation of institutional cultures, explores organizational limits and

opportunities, and actively includes the trainee as a member and owner of

the organization. Specifically, the curriculum should:

® provide the emp.. yee with an understanding of what organizations are,
why they exist, and how one can navigate in the complex social waters of
varying types of organizational structures;

= expose the employee to the organizational structure of his or her employer
and industry network—discussing goals, values, culture, and traditional
modes of operation; and

® train the employee in interpersonal, group effectiveness, and communi-
cation skills.

What Constitwtes Competency? Competency in organizational skills includes:

» a demonstrated awareness of organizational types and of skills and
behaviors that encourage alignment between the organization and em-
ployees;

® a demonstrated awareness of the implicit and explicit structures in the
employee’s own organization and industry network; and

= knowledge of relevant skills, including communications, personal man-
agement, and group effectiveness. Mastery is best measured by perfor-
mance-oriented, competency-based instruments. More generic
instruments such as the Career Mastery Inventory can be useful for initial
assessments and to chart progress. Assessments of co-workers, custom-
ers, and superiors are also useful.

INFLUENCING SKILLS: LEADERSHIP

Leadershipskills at work involve influencingothers to serve the strategic:
purpose of an organization or the developmental needs of an individual.

Why is Leadership important in the New Ecomemy? The pace of change and
competitive standards in the new economy require workers to assume
leadership roles beyond their own formal assignments. Moreover, the new
economic environment requires fluidity in leadership roles; every person at
every level of an organization may need to assume a leadership role at one
time or another, depending on the requirements of the task at hand. In
addition, the growing utilization of more flexible technologies and organiza-
tional networks is creating more fluid work processes that demand sponta-
neous leadership.
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Whet is the Carricwlam? Curriculum in leadership begins with awareness of

leadership styles and functions and then proceeds to the development of

leadership skills and behaviors. A typical curriculum helps trainees to:

® develop an awareness of leadership approaches;

® developleadership skills, such as personal management, group effective-
ness, adaptability, and influencing skills; and

» develop leadership behaviors, such as developing and communicating a
vision, developing commitment, inspiring effort, and modeling appropri-
ate behaviors (e.g., taking risks, being consistent, being trustworthy,
showing respect for others, and tolerating ambiguity).

What Consiiimins Competency? At its most elementary level, leadership is the
demonstrated ability to influence others to act. Competency measures are
limited and subjective:

» demonstrated awareness of leadership theories and associated skills and
= subjective assessment by peers, customers, and superiors.
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