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Chapter 1
Overview

During the next two decades, new technologies,
rapid increases in foreign trade, and the tastes and
values of a new generation of Americans are likely
to reshape virtually every product, every service, and
every job in the United States. These forces will
shake the foundations of the most secure American
businesses. Few features of the change seem inevi-
table. The Nation’s future has probably never been
less constrained by the cost of natural resources or
the limits of human strength, dexterity, or memory.
Much less depends on physical limits to what can
be done and much more on what Americans choose
to do, acting privately as consumers, investors, and
employees and publicly as voters.

The choices will affect the options available to con-
sumers, the rate and nature of growth in different
business sectors, the geography of growth, and the
role played by large and small enterprises. They will
affect America's position in the world economy and
the number and quality of jobs the American econ-
omy produces.

This document is designed to describe the nature
and consequences of some of these choices.

Given the importance of choice, it would be fool-
ish to make confident predictions about the future
of America's economy. It is possible, however, to out-
line a set of exciting possibilities. They include op-
portunities to: extend life and reduce sickness and
disability; create more choices in recreation and en-
tertainment; expand access to information about
products and services; have products and services
more precisely tailored to personal needs and tastes;
and make |earning more productive and accessible.

There are also opportunities for making work more
rewarding—in all senses of that term. Technology
can replace many of the most tedious, dangerous,
and dehumanizing tasks while creating jobs that re-
quire more intellectual and social skills. Machines
are likely to plant seeds, weave cloth, fabricate metal
parts, handle routine paperwork, enter data, and per-
form a vast number of other repetitive tasks more
efficiently and more productively than people. By
default, the majority of jobs created in the economy
could be those requiring human, and not machine-
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like skills: designing; tailoring products and services
to unique customer needs; teaching; caring; enter-
taining; promoting; and persuading. Ironicaly, one
result of sophisticated technology may be a work
force whose primary task is dealing with people—
as customers or as colleagues.

With each opportunity for progress, of course,
there are opportunities for serious missteps. Even
change that clearly leads to overall economic growth
can have very uneven effects. Change can lead to
wrenching dislocation and pain for workers with ob-
solete skills, for management unable to recognize
opportunity, and for communities where traditional
businesses have failed. Change can create an Amer-
ica in graceless decline—its living standards falling
behind those of other world powers. This could mean
an America less able to ensure the operation of free
international markets and less able to ensure the
security of the free world. Change can weaken the
bargaining position of some groups while strength-
ening that of others. Change can result in a grow-
ing gap between those fortunate enough to have the
talents, education, and connections needed to seize
emerging opportunities and those forced into nar-
rowly defined, heavily monitored, temporary posi-
tions, This latter group could be forced to bear most
of the costs of uncertainty.

A central issue is at the core of the choices: will
change increase or decrease the power of individ-
uals? Specificaly:

« Will it become easier to purchase products tai-
lored to specific interests, or will choices be con-
strained as national production systems substi-
tute standard products for specialized products
reflecting individual interests or local tastes?

« Will businesses change and grow under the as-
sumption that workers will be well educated and
intellectually flexible, or will they plan with the
assumption that workers will be ignorant, un-
trainable, and unreliable? Another way of ask-
ing this question is whether people will be able
to find a variety of attractive opportunities for
work, or whether only a credentialed elite will
enjoy such opportunities.



From another perspective, the issue is whether the
flexibility and dynamism essential to progress in the
emerging economy will come at the expense of in-
dividuals, or whether individuals themselves will be-
come more flexible because of continuous opportu-
nity for learning and growth. In the past it seemed
necessary to make a Faustian compact with tech-
nology: efficiency could be improved only by sacrific-
ing individuality. Efficiency demanded mass produc-
tion of uniform products, and a reasonable income
often required acceptance of a constraining and nar-
rowly defined occupation. It is at least possible that
emerging technology will make it possible to avoid
such a choice.

Can America operate a dynamic and growing
economy and navigate a transition to a new, more
flexible, economic structure without falling into any
of many potential traps? Specifically, can the U.S.
Government create a set of marketplace rules that
bring private and public goals into greater harmony
without stifling the innovation and entrepreneurship
needed to reach these goals? Can both workers and
investors have incentives to undertake major changes
in production systems? Can amajor transformation
be managed so that unavoidable trauma will not all
be borne by a single group?

The following pages argue that the answer to all
these questionsis yes—but only given an unflinch-
ing reexamination of some of the most cherished
notions about the way businesses are managed in-
ternally, and about the way networks of enterprises
work together. In the end, the choices governing the
direction taken by the economy will be made by in-
dividual Americans acting as consumers with diverse
interests, employees interested in rewarding work,
and investors in search of profits. The rules under
which these choices will be made are the issue. The
collection of rules, regulations, and incentives
adopted over the past several decades for perfectly
good reasons may send misleading signals today.

Programs designed to create growth in new direc-
tions require an ability to think in clear, practical
ways about the way skills and investment are con-
nected to the provision of good health, recreation,
and other amenities measured in human terms. The
baffling complexity makes it easy to be misled about

where real opportunities for progress lie. Indeed, it
can make it difficult to believe in the possibility of
system-wide progress.

The analysis that follows provides a practical set
of tools for evaluating the performance of an econ-
omy that operates increasingly as a set of complex
networks, which add value in many different ways
and in many different locations before a product or
service finds its way to a household. It also develops
a set of concrete hypotheses about the way economic
networks could operate in the future. The document
does not attempt to forecast the future. Forecasting
implies that choice plays a minor role. Instead, the
analysis attempts to provide the clearest possible
description of the available choices and their impli-
cations.

The changes discussed in this volume appear to
make prescriptive government planning less desira-
ble. This does not necessarily mean that the respon-
sibilities of government are reduced. Government
maintains a central role because it creates many of
the rules under which private choices are made. It
may also have a growing responsibility for ensur-
ing that Americans have adequate access to educa-
tion throughout their lives, for ensuring a continu-
ous flow of invention and innovation, and for
protecting individuals from the dangers and risks of
rapid economic change.

Eight congressional committees asked the Office
of Technology Assessment to take a broad look at
the opportunities and risks created by the new envi-
ronment in which America’ s economy now operates,
in order to identify areas where existing policy might
block attractive avenues of growth and where new
policy could improve incentives.

Real economic growth requires both a belief that
progress is possible and a vision of progress that is
broadly shared. Government cannot create such vi-
sion, but it can provide a place where such visions
emerge. The genius that has driven U.S. prosperity
throughout its history has been an ability to com-
bine collective vision with diversity and individu-
alism—to unite grand ideals with hard pragmatism.
As the United States enters the 21st century, this
genius will be put to its severest test.



GUIDE TO THE ANALYSIS

Analysis by Networks

Given the broad goals of this analysis, it is neces-
sary to take a very basic look at the way the econ-
omy operates as a whole. The vocabulary and the
accounting techniques used to describe the economy,
however, can limit our ability to imagine fundamen-
tal change. They embody many implicit assumptions
about values and the way an economy operates.
There is no obvious way, for example, to know
whether a shift to an economy heavily based on
“services’ is either a fate to be embraced or avoided.
In many manufacturing industries most employees
never touch production equipment; more than half
the cost of producing a computer, for example, typi-
caly results from software development. Should
computer manufacturing now be considered a serv-
ice? Many “service” workers are now involved in
facilitating the design and delivery of manufactured
products tailored to specific needs, or in facilitating
the formation of production networks needed for
timely delivery of new products. Should growth in
these enterprises be read as the decline of manu-
facturing?

In an effort to avoid the traps of these and other
abstractions, this analysis concentrates on some basic
concepts:

. However sophisticated the economy may be-
come in the future, its fina products must al-
ways be the production of what will be called
“amenity” throughout this volume. Amenity is
intended to mean anything that contributes to
the comfort, convenience, or happiness of an
individua or household. While amenity is meas-
ured differently by every person, the “amenity
categories’ remain essentially unchanged in
basic areas like health, food, housing, entertain-
ment, and security. Progress in the economy
must ultimately be measured by the extent to
which the quality of these amenities has been
improved, and by the extent to which these im-
provements are shared by the least fortunate
groups in America.

There are no easy ways to monitor gains in
amenity. Growth in average income per person

provides only alimited view of changes taking
place. Averages, for example, can mask increas-
ing differences between wedalthy and poor house-
holds. Growth in spending on burglar alarms
IS obviously not a good measure of security. In-
creased medical spending is not a good meas-
ure of national health.

+ However sophisticated the economy becomes,
the networks providing amenity directly or in-
directly generate al the employment created by
the economy. Barring the development of a pill
that increases native intelligence or removes the
need for sleep, the basic resources of time, tal-
ent, and enthusiasm available in the work force
will not be atered by any economic transfor-
mation.

Change can, however, affect the mix of skills
demanded throughout the economy, and the
links connecting income to skill. It can alter the
quality of education offered by the work force,
and the capacity of workers to learn and adapt
to shifting circumstances. It can alter the qual-
ity of jobs, the texture of a working day, and
the extent to which a person can take pride and
pleasure in the work. The quality of working
life is itself an important amenity.

Most of the following analysisis devoted to an ex-
amination of the way amenity and jobs are connected
in today’ s economy and the way these connections
may change during the next two decades. Under-
standing these connections, of course, requires a
clear understanding of the way a modern economy
operates. The goal isto enter these intricacies with-
out losing track of the fact that the analysis must be-
gin and end with people.

Paradoxically, even in an economy increasingly
based on information flows the simplest questions
seem more difficult to address. The information avail-
able can be overwhelming rather than helpful. The
anaytical strategy proposed here attempts to close
the gap between speculation based on anecdotes and
quantitative analysis based on national economic sta-
tistics. It uses statistical analysis wherever possible,
but combines these results with the insights of ex-
perts in areas where statistics are not available or



are difficult to interpret. Above dl, the method is
designed to be flexible enough to describe opportu-
nities for basic structural change.

A Parable

Before describing the methods of this study in
more detail, it is useful to look at an example of a
contemporary production network. What could be
more basic than a frozen pizza? A man cooking a
frozen pizzain a microwave oven cares about what
the pizza costs, how it tastes, how its preparation
fits into his increasingly harried lifestyle, and maybe
abit about whether it is good for his diet or health.
In effect, he cares about the net productivity of the
network of activities (including the time he invested
in cooking and learning about health) that brought
the pizza to his palate. He probably couldn’t care
less whether it was the product of a manufacturing
€conomy, a service economy, an information econ-
omy, or an international economy. But consider a
likely chain of events that culminated in the pizza
Knowledge about health effects of food came from
aTV talk show and information about a sale on pizza
from a newspaper ad. Wheat for the pizza crust was
grown in Kansas using sophisticated seeds and pes-
ticides. The pizza was assembled automatically and
wrapped in materials that are themselves the prod-
uct of considerable research. The pizza was prob-
ably purchased at a grocery store where a clerk
passed it over alaser scanner, which entered data
Into a computer and communication system designed
to adjust inventories, restock shelves, and reorder
products. This system in turn made it possible to
operate an efficiently dispatched transportation sys-
tem, placing a premium on timely and safe deliv-
ery rather than on low bulk hauling charges. The
checkout data were probably also used to anayze
consumer response to the previous day’ s advertise-
ment and to ensure that the store was closely fol-
lowing trends in neighborhood tastes.

This pizza parable is important because food re-
mains a major part of the U.S. economy. The para-
ble is even more important, however, because it
contains many of the themes now reshaping the
American economy,

It is difficult to argue that the United States has
moved beyond an agricultural economy when one
person in seven still works directly or indirectly to

bring food to American tables. Demand for food con-
tinues, but the jobs involved in supplying it are very
different from those of our grandparents. In 1984,
only 4 of every 100 jobs in food production were
on farms. The number of lawyers, bankers, scien-
tists, and accountants needed to supply food in 1984
was about equal to the number of farmers. More than
half the jobs supplied by the food network were for
sales workers (20 percent), precision craftsmen (12
percent), managers (11 percent), and data entry
clerks (10 percent).

Technology plays a crucial role at each step of the
network of business activity just described. Foreign
products enter at many points: the pizza may con-
tain tomatoes from Mexico, may be prepared by food
handling equipment from West Germany, and may
be sold using checkout equipment from Japan. While
the rules governing the network are primarily those
of private markets, the role of government is perva-
sive. Government regulations control the safety and
labeling of products. Public funds supply the high-
ways crucial to food delivery. Many farmers spend
hours finding ways to benefit from government farm
programs.

Basic Tools for Representing Networks

The analysis presented in this study begins by
dividing the entire output of the U.S. economy into
10 components, identified by the amenity they
provide:

- Food,

+ Housing,

+ Hedlth,

Transportation,

Clothing and Persona Care,

Education,

Personal Business and Communication,
Recreation and Leisure,

Defense, and

government activities not elsewhere classified.

Only the first eight amenity groups are analyzed
in detall in the materia that follows. Changes in de-
mand and in production efficiencies, have reduced
the fraction of America’sincome spent on each
amenity. During the past three decades, the fraction
of spending used to purchase Food has declined
while the fraction spent on Health, Education, Per-



sona Business and Communication, and Recreation
and Leisure has increased (see figure I-).

The amenity ultimately enjoyed by each individ-
ual or household is achieved through a complex ser-
ies of steps, each of which adds value of some kind.
The value may be contributed by investments of
household time, or maybe added by a business that
contributes to a purchased product or service. The
final value of a purchased frozen pizza, for exam-
ple, includes value contributed by farmers, packers,
truckers, wholesalers, grocery stores, and the col-
lection of legal, financial, insurance, and other firms
that facilitate transactions needed by the complex
network of activities.

The methods this analysis uses to keep track of
the flow of value in economy are summarized in fig-
ure 1-2, which illustrates four basic steps in the net-
work connecting people as consumers to people as
employees and investors:

1. Consumption Recipes. These “recipes’ describe
the way households achieve each amenity by
combining time invested by household mem-
bers, purchased goods, purchased services, and
goods and services purchased by the govern-
ment. (The mix of private and public spending
in 1985 is summarized in figure 1-3.) A recipe

Figure 1-1.-How America Spent Its Money
(percent of all personal and government
spending in current dollars)
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How To Read This Figure: Fifteen percent of all household
and government spending in 1985 went to purchase food,
jown from 23 percent in 1955. The spending totals shown
Jo not include the purchase of new housing since this is con-
sidered to be a form of savings.

50URCE: Based on U.S. Department of Commerce, Bureau of Economic Analy-

sis, “National iIncome and Product Accounts,” historical diskettes, ta-
bles 2.4, 3.15, 3.16 (see figures 2-1a to 2-1c of ch. 2 for detail).

Figure 1-2.-Structure of the Analysis
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SOURCE: Office of Technology Assessment.
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for the amenity called “Health” includes per-
sonal time and money spent promoting good
health (e.g., through diet and exercise), prevent-
ing disease and accidents (e.g., vaccinations,
wearing seat belts, or taking drugs to control
high blood pressure), and public investments
in environmental quality, as well as clinical care
purchased from doctors, hospitals, and a vari-
ety of other institutions. The formal and infor-
mal regulations guiding these decisions can be
extremely complex. This document analyzes
consumption recipes in each of eight sectors in
two ways: first, by examining trends (based on

Figure 1-3.-Private and Public Spending
on Amenities in 1985
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How To Read This Figure: Of ail household and government
spending in 1985, 14.5 percent was spent by households to
purchase food and 0.5 percent by government to purchase
food or support food production.

SOURCE: Office of Technology Assessment (see table 2-2 of ch. 2).



a mathematical analysis of the way spending
correlates with price, income, household struc-
ture, and other factors); and second, by exam-
ining the possibility that entirely new directions
may be taken because of unexpected new prod-
ucts, changes in consumer education, changes
in tastes, or changes in formal regulations.

2. production Recipes. These “recipes’ represent
the mix of ingredients needed by producers to
supply household and government buyers with
products and services. Each business produces
output by combining material and services pur-
chased from other businesses with value that
is added by the business itself. This value takes
the form of labor performed by the business

employees and the returns paid to investors for
use of capital. Tracing the value that ultimately
appears in the price of a consumer product re-
quires an understanding of the way vaue is
added by a complicated network of businesses
that supply each other. If the purchasing “rec-
ipe” of each business is known, it is possible
to estimate the wages and profits generated in
each sector in the process of satisfying the eight
major classes of consumption. The result of such
an analysis for 1984 is shown in figure 1-4.

| Information in this and other tables displayed in this chapter must
be treated with some caution. They are based on a large number of
assumptions discussed in greater detail in later chapters.

Figure 1-4.-Where Is Value Added? (value-added by production Sector in 1984)

Food

_ 1

HOUSING

N
Transportation %l
Heal th

Clothing & Pers Care

Education

Pers Busi & Comm

Recreation & Leisure

Government (n e c.)

[ construction & Other

EZZl Social Services”
N Transactions

(] Transport & Trade
EA

Bl Natural Resources*

Manufacturing

De fen se
Exports
1 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 /00 800
Bi I lions of $1980

How To Read This Figure: In 1984, the U.S. gross national product (GNP) was $2,890 billion (1980 dollars). Of this total, approxi-
mately $430 billion went to produce food for U.S. household and government purchasers. Of this $430 billion, $64 billion ended
up as value-added (primarily employee compensation and profits) earned in Natural Resource businesses (a category that in-
cludes farming, fisheries, energy, and mining businesses). If the bars for each amenity group were placed end to end, the

sum would equal the total U.S. GNP.

® Farming, Mining, and Energy.
“ “Education, Health, and other Government.

SOURCE: Office of Technology Assessment (see table 4-Sa of ch. 4).



3. International Connections. Imported products
have insinuated themselves into the domestic
production recipes in complex ways (see figure
1-5), while nearly 10 percent of the U.S. gross
national product (GNP) is sold abroad as exports.
Trade of this magnitude obviously changes some
of the basic rules under which domestic pro-
duction networks operate. Different parts of the
economy vary grestly in the way they are af-
fected by trade. One dollar in five spent for
Transportation ends up abroad, either directly
(asin purchases of foreign cars or fuel) or in-
directly (as in expenditures for steel used to pro-
duce automobile parts). About 12 percent of the
price of products exported by U.S. firms results
from imported products. Petterns of involve-
ment can change rapidly. Housing, for exam-
ple, was comparatively isolated from world trade
in 1984 but there may soon be rapid growth
in imported housing components.

Figure 1-6 provides a rough estimate of the
way trade affects domestic employment. Esti-
mates of the displacement effects of imports are
highly artificial, since they depend on assump-
tions about how U.S. firms would produce sub-
gtitutes for imports. Gains and losses exceed 25
percent in some sectors.

Figure I-5.-Imports Used Directly or
Indirectly To Produce Amenity in 1984
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How To Read This Figure: 21.2 percent of the money spent
by U.S. households and government for transportation in 1984
was spent abroad to purchase petroleum, automobiles, au-
tomobile components, and other products and services.

SOURCE: Off Ice of Technology Assessment (see table 7-11 of ch 7).

Figure 1-6.-Employment and Trade in 1984
(jobs gained and lost from trade)
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How To Read This Figure: If there had been no exports of
any kind in 1984, there would have been approximately 8%
fewer jobs in Natural Resource businesses in 1984. If there
1ad been no imports, there would have been approximately
3% more jobs.

30URCE: Office of Technology Assessment (see table 7-5 of ch. 7).

4, People in Production Recipes. The value that
is added by each U.S. business depends on the
contributions of employees with different kinds
of skills. Figure 1-7 completes the network de-
scribed at the beginning of this discussion by
showing how effort by people with different oc-
cupations trangates into amenity. Occupation
isused as aproxy for skill since no other good
substitute exists.

The American economy in 1900 allocated occu-
pations to amenity very differently than the econ-
omy described by figure 1-7. A much larger fraction
of al jobs would have been devoted to the produc-
tion of Food and Clothing, for example, and a larger
share of these jobs would have been directly in-
volved with farming or other natural resources.

What might happen to such structures in the fu-
ture? The method of analysis just described provides
a systematic framework for examining hypotheses
about changes in consumption recipes, production
recipes, trade, and the use of skills in production.
Public policy sets the rules under which choices are
made in each of these four areas. These policies are
discussed in greater detail in chapter 14.
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Figure 1-7.-J Jobs Required To Provide Amenity in 1984
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How To Read This Figure: In 1984, the U.S. economy produced approximately 107 million jobs. Of this total, approximately
17.5 million jobs resulted from the production of food for U.S. households and government. Of these, approximately 1.6 mil-
| ion jobs were created for managers and management support occupations. All reported jobs in the U.S. economy are recorded

somewhere in this figure,

SOURCE: Office of Technology Assessment (sea table 10-6 of ch. 10).

Chapter 13 of this volume traces plausible hypoth-
eses about changing choices in consumption recipes,
production recipes, trade, and staffing by occupation.
Figure 1-8 shows one of the many different scenarios
examined. It represents an extreme case in that it
shows what could happen if a major transformation
occurred in each of the four analytical areas: con-
sumption recipes that might improve amenity (for
example, it assumes that investments in health pro-
motion and disease prevention succeed); production
recipes built around new paradigms (for example,
it assumes a shift to a tightly integrated network con-
necting fiber production to retail apparel outlets); re-
duced reliance on trade; and a work force built
around comparatively well-educated workers. It re-
flects comparatively rapid productivity growth with
the real U.S. GNP rising at 3 percent per year.

Under the hypotheses leading to the economy de-
scribed in figure 1-8, productivity would greatly re-
duce employment in most mechanica jobs while em-
ployment in managerial, technical, and sophisticated
clerical tasks would increase. Fewer people would
be needed to provide basic materials or material

processing. Many more would be needed to manage
complex transactions and tailor products to individ-
ual needs. Since it is difficult to alter the productivity
of tasks where direct human contact is essential, the
share of all jobs required to provide education, en-
tertainment, and basic government services (like fire,
police, and other services) would increase in propor-
tion to the rest of the economy.

Chapter 13 describes a variety of other scenarios.
It may be possible, for example, to achieve high
levels of amenity and a decline in the number of
hours worked even though the dollar value of GNP
grows comparatively slowly. There is no absolute
way to measure the desirability of any of these
scenarios.

Basic Characteristics of the Networks

Economic networks have been growing in size and
complexity for some time. Each generation of new
technology appears to increase the interdependence
of businesses and individuals as well as the num-
ber of people and businesses tied together. Specif-
ically:
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Figure 1-8. -A Scenario of Jobs Required To Produce Amenity
in 2005 (one of several considered)
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How To Read This Figure: Several scenarios for the future structure of the U.S. economy are considered throughout this docu-
ment. Under the assumption that significant, but plausible, changes occur in consumption recipes, production recipes, trade,
and staffing patterns, this figure shows where jobs would be created in the U.S. economy in the year 2005. The format is identi -

cal to figure 1-7.

SOURCE: Office of Technology Assessment (see table 13-12 of ch. 13).

. Virtually no part of the economy now operates
without heavy reliance on elaborate production
networks. Production, marketing, sales, and
transactional activities combine to deliver every-
thing from frozen pizza to health care.

. Technology can increase the efficiency of a net-
work acting as awhole as well as the perform-
ance of each enterprise in the network. Data
provided by laser readersin grocery checkouts
and improved communication systems permit
efficient operation of tightly integrated networks
of wholesaers, truckers, food processing firms,
advertisers, and other businesses. This can be
more important than efficiency improvements
of any single business in the network.

. Taken together, new technologies can greetly
increase the efficiency with which energy and
materials are used. The efficiency gains, how-
ever, can typically only be achieved with in-
creased spending for design and management.

. Intricate interconnections mean that problems
and prosperity propagate quickly and affect

many parts of the economy indirectly. Imports
that affect a manufacturing firm also affect its
web of suppliers. Exports create an elaborate
trail of wealth.

The new networks can have a surprising capac-
ity for regeneration. New connections grow
quickly when others are cut. Network compo-
nents can shift rapidly to produce new products
and services or to adopt new production
strategies.

Many of the networks have become interna-
tional. Products, money, and ideas move about
the world with new ease and speed. When pro-
duction networks consist of many independent
components, it is easier for both foreign and do-
mestic businesses to enter.

The complex networks have greatly expanded
the role of transactional businesses—banks, law-
yers, accountants, and communication specialists.
Transactional costs can be measured by thein-
crease in purchases of legal or financial serv-
ices needed to make and enforce contracts, or
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in purchases of other specialized business serv-
ices. They can also be measured by the growth
of management occupations and other transac-
tional overhead costs in corporate bureaucracies,

- While disaggregate production networks could
in principle spread economic activity widely in
the United States, in fact they appear to have
resulted in the concentration of economic activ-
ity in coastal cities. Businesses are choosing
locations where they can find workers with ade-
quate skills, and where extensive networks of
persona contacts can be maintained. In the past
much of American business needed easy access
to natural resources.

- New networks are not only changing the rela-
tions between businesses, they are also chang-
ing the relationship between the market economy
and the unpaid work done by family members.
Capital investment in things like microwave
ovens and video tape recorders ties households
to food and entertainment networks in new
ways. Child care, care for the elderly, and other
“household” tasks are entering the market
economy.

. People most likely to prosper in these networks
are protean—able to change, adapt to unfamiliar
work, and learn new trades as a continuous part
of working experience. The talents needed are
not clever hands or a strong back but rather the
ability to understand instructions and poorly
written manuals, ask questions, assimilate un-
familiar information, and work with unfamiliar
teams. In short, the new networks require the
skills provided by a solid basic education.

Thereisaparadox in all of this. Countries, estab-
lishments, communities, and individuals are find-
ing themselves ever more tightly connected, and yet
the networks allow more independence and choice.
In particular, technology may tie production systems
in different countries more closely together while na-
tions may become less and not more dependent on
imported supplies of energy, food, and manufactured
products. The “green revolution” used technology
to make many nations that were formerly food im-
porters self-sufficient in food production. Material
substitution and efficiency can reduce needs to im-
port energy and minerals. In such situations the
movement of materials may have decreased while
the strength of linkages moving information, tech-
nology, ideas, and capital equipment has increased.

The shift to any new economic structure leads to
effects resulting from the transition itself. These can
often be difficult to distinguish from more lasting pat-
terns of change. In a period of transformation one
can expect rapid abandonment of older equipment
(depreciation has grown steadily as a percentage of
GNP), changes in business structure (rates of mergers,
acquisitions, divestitures, and other transactions are
extraordinarily high), and changes in demand for
labor (there are large differences between the aver-
age job in the work force and the new jobs added
during the past few years).

Policy Consequences

The depth of the changes underway in business
networks, and the speed of change, requires a fresh
look at policies designed to stimulate growth and mit-
igate the pain of adjustment. It is useful to divide
options into two basic classes:

1. policies that affect the performance of the econ-
omy as awhole, changing rulesin ways likely
to facilitate choices made by consumers and pro
ducers; and

2. policies that facilitate the performance of specific
networks like Education, Housing, or Health.

It is essential that the two policy strategies be co-
ordinated. Policies designed to improve the perform-
ance of specific networks affect and are affected by
programs designed to improve business performance
through basic fiscal policy.

Analysis presented later suggests that production
networks in diverse areas are becoming much more
similar in the way they are managed, in the way they
are linked to the rest of the economy, in the range
of skills expected of employees, in the way they de-
pend on the products of research and development,
In the way they are regulated, and in the way they
react to signals from the financial markets. Each net-
work, however, retains unique features that must
recelve separate attention.

Programs designed to facilitate economic growth
and expand the range of choices available to indi-
viduals can be built around the major elements of
the network structure described in figure 1-2:

. The performance of consumption networks can
be improved by providing individuals with more
information, by ensuring that their education
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is adequate to make informed choicesinanin-
creasingly complex society, by reviewing the in-
centives created by tax and regulatory policy,
and by improving the way the government it-
self behaves as a consumer.

« Production recipes can be improved by chang-
ing the financial rules that may reward short-
term profit taking over long-term investment,
and by reshaping regulations that may place un-
necessary constraints on the emergence of new
production networks.

. The growth of international production networks
makes it increasingly difficult to manage the
economy in the absence of international coordi-
nation and cooperation. Regulation in areas as
diverse as banking, communications, and anti-
trust needs to be undertaken with even greater
attention to the way domestic networks are tied
to international ones.

. Policy can influence the way employers use Peo-
ple in production recipes in a variety of ways.
Policy can encourage employers to achieve flex-
ibility through teams of skilled employees rather
than by relying on “disposable” workers. A va-
riety of incentives can be used to encourage
compensation schemes that reward investment
in training and that allow firms to adjust to hard
times by reducing bonuses instead of laying off
the most vulnerable employees. Policy can also
encourage workers to be more flexible by re-
ducing the pain of adjustment. Public invest-
ment and incentives can ensure employees ac-
cess to training needed throughout a career.
Retirement and health benefits can be made
more transportable.

While the strategies are diverse, a number of
themes emerge. Complex networks make central -
ized management of economic activity lessfeasible
and less desirable. Networks in which productivity
demands freedom to adapt and change may be
impeded by regulation. This does not mean that
planning is unwise, but rather that a new kind of
planning is required. A firm confident in future de-
mand for a specific product can plan to reduce costs
through mass production. A firm certain that it can-
not predict future demand must plan to have the
flexibility needed to accommodate change.

The changing networks make it important to un-
derstand how the effects of public policy ripple

through the economy. The flexibility of the emerg-
ing networks, for example, makes it comparatively
easy for firms to evade conventional regulation. It
can only become harder, and not easier, to define
and regulate “banks,” “ emergency care facilities,”
“communication common carriers, " or even “elec-
tric utilities.” Restrictions applied to groups of prod-
ucts seem increasingly easy to subvert.

The problems associated with many kinds of tradi-
tional business regulation have led to an increased
emphasis on programs designed to protect individ-
uals rather than to regulate institutions. It is likely
that this trend will continue. Steps can be taken to
improve the information available to consumers as
they make complicated decisions in areas ranging
from health care to home purchasing. New rights
to education, insurance, and pensions can be given
to individual employees. New steps can be taken to
ensure that markets take adequate account of safety,
environmental, and other costs. These are difficult
enough to regulate when production systems remain
comparatively static. They are more so when sys-
tems are in flux.

Earlier economic transformations were associated
with a major public investment in infrastructure:
canals, railroads, electric lines, and highways. The
transformation taking place today seems to require
an entirely different kind of public involvement. An
educated population is the most critical infrastruc-
ture of the emerging economy. It iscritical for both
the economic growth of the Nation as awhole, and
the success of individuals acting as either consumers
or employees.

Education has, of course, aways been a central
interest of American policy. Two things are new.
First, the emerging economy places an unprecedented
demand on the intellectual skills and knowledge of
American workers. Old standards of competence are
no longer adequate. Second, technology is making
it possible to look for significant changes in the
productivity and quality of teaching and learning for
the first time. A system alowing any person, any-
where, with any background, and any assortment
of gaps in education, access to training on any sub-
ject is within the state of the art of existing tech-
nology.
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The Structure of the Report

It is obvioudly difficult to take a many dimensional
network and describe it in alinear prose essay. Fig-
ure 1-9 illustrates how the remainder of this docu-
ment is organized. Each of the four major parts cov-
ers adifferent element of the American economic
system. Each introduces a set of analytical tools for
using national statistical seriesto look at economy-
wide patterns of change. Each of the four parts, how-
ever, also contains a discussion of issues unique to
each amenity network. These analyses are based on
an enormous variety of sources ranging from na-
tional statistical accounts to specialized journals. The
analysis of specific networks includes an effort to de-
fine progress in areas like Health and Education, a
description of the peculiar features of each network,

an analysis of trends in the way the network oper-
ates, and speculation about how it could operate in
the future. These examinations include a review of
changes in patterns of consumer and government
purchases, changes in the way producers combine
to deliver products and services (and the net produc-
tivity of these combinations), and changes in the way
people with different skills are linked together directly
and indirectly in these networks.

The final two chapters pull the pieces together.
Chapter 13 develops a set of hypotheses about the
future structure of the economy built from a series
of specific hypotheses concerning consumption, pro-
duction, trade, and labor. Chapter 14 reviews op-
tions for revising the regulations and incentives that
shape the direction of U.S. economic growth.

Figure 1-9.-Organization Of the volume

Chapter 1. 1ntroduction and Summary
Consumption Production Trade Labor in
Net works Net works Net works Production
Net works
. _
Setting Up
the Analysis Chapter 2 Chapter 4 Chapter 7 Chapter 10
National
Trends Chapter 2 Chapter 5 Chapter 8 Chapter 11
Analysis of ‘
Specific Chapter 3 Chapter 6 Chapter 9 Chapter 12
Amenities

Chapter 13: Defining Alternatives

Chapter 14: Defining Choices

SOURCE: Office of Technology Assessment.
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The following section provides a brief summary
of the topics covered throughout the remainder of
this volume. The reader is due two warnings before
proceeding:

1. No attempt is made in this summary to provide
references for facts or detailed argumentsin sup-
port of conclusions. For this, the reader isre-
ferred to the sections of the report cited.

2. The discussions result in an assessment of stra-
tegic choices and provide alist of specific pol-
iciesthat could be used to implement these
choices. The discussions of choice are divided

SUMMARY

into two parts. The first part outlines a set of
public policy goals and objectives that grow
directly from the analysis of this report. The sec-
ond part, which suggests options for achieving
these objectives, enjoys no such connection and
has not been analyzed in any detail. The op-
tions are offered to demonstrate that public
choice can have a significant effect in moving
the economy toward adesired objective. They
are not intended to form a comprehensive fist.
Neither the costs nor the benefits of specific op-
tions are estimated in detail.

THE NEW RULES

The rules under which the economy operates are
being reshaped by four major forces:

« new technologies—primarily those built around
microelectronics,

« theloss of U.S. preeminence in international
markets;

- the possibility that the price of energy and other
resources may increase sharply by the turn of
the century; and

» changes in consumer and labor markets and
anew attitude toward public regulation of eco-
nomic activity, resulting—at least in part-from
new values and tastes.

Taken together, these forces appear to open more
opportunities than they foreclose.

New Technology

Technology has forced the U.S. economy through
profound changes in the past and shows every in-
dication that it will do so again. The introduction
of steam power, railroads, and mass production
equipment at the beginning of the 19th century
serves as one example; the development of electric
power, inexpensive steel, automobiles and telephones
a the beginning of the 20th century provides another.
These inventions did much more than improve on
the way things had been done in the past. They
changed basic conceptions about the limits of hu-
man ingenuity, removing seemingly insurmounta-
ble barriers. Moreover, they had effects going far be-

yond the markets for which specific inventions were
originally developed. Each cluster of technologies
led to rapid growth in wealth, standards of living,
and employment. The texture of everyday life was
transformed.

Weaving machines, for example, took work that
had been performed in most households for gener-
ations and moved it to towns and factories. Inexpen-
sive cloth improved comfort and sanitation and revo-
[utionized fashion. New techniques used in the
production of textiles and apparel turned villages into
cities, changed the terms of international trade, and
helped make England a world power.

The automobile quickly became more than just
an improved horse. Affordable cars reshaped every-
thing from the design of cities and suburbsto styles
of courtship. They generated noise, pollution, acci-
dents, poetry, and an unimagined range of persona
mobility. A curiosity at the beginning of the century,
auto production dominated U.S. industry by the
1950s.

Do the technologies now entering the economy
have the potential to so transform society that their
impact can be considered revolutionary? Can any
of them do something that could simply not be done
before, or reduce costs to a point where they can
change basic paradigms of production throughout
the economy? These are not easy questions. An over-
whelming body of evidence suggests, however, that
new technologies for collecting, storing, manipulat-
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ing, and communicating information do have the
potential to revolutionize the structure and perform-
ance of the national economy. They would have this
potential even if the technology were to freeze at
present levels—which it plainly will not. This is not
to say that other emerging technologies will not also
have a significant effect on the economy. Bioengi-
neering can reduce the incidence of disease, extend
life expectancy, reduce the cost of producing food,
and improve the quality of American lifein avari-
ety of other ways. New materials can improve the
performance of machines ranging from automobile
engines to space stations. But while surprises are to
be expected, it is likely that most of these technol-
ogies will do something familiar in a better way—at
least during the next two decades. Information tech-
nologies have the potential to change the perform-
ance of the economic system itself.

If arevolution of some sort is underway, measur-
ing its impact with any precision has proven to be
exasperating. As in the past, technologies with the
power to reshape the basic structure of production
have effects where they are least expected and where
officid government statistics are poorly designed to
chronicle the change (statistical series are usually
best suited to chronicle the previous technical rev-
olution). Some evidence of the astonishing impact
of the new technology, however, can be seen in the
fact that over 40 percent of al new investments in
plant and equipment are now in a category called
“information technology '’-computers, copying ma-
chines, and the like. This is double its share in 1978
(see figure 1-10).

Much of this equipment is purchased by busi-
nesses specializing in transactions (law, banking, in-
surance, etc.), education, retail and wholesale trade,
and in parts of manufacturing, health, and transpor-
tation traditionally associated with “overhead” or
“margins.” These are businesses where output can-
not be measured in concrete terms. Convincing evi-
dence of productivity growth has yet to be measured
in many of these businesses. It is difficult to deter-
mine whether thisis atransitional effect associated
with learning during a period of massive change,
a defect of measurement, or areal limitation of the
technology.

The transitional problems associated with learn-
ing how best to use information technologies are

Figure I-10.-Investment in Information
Equipment as a Percent of all
Investment in Producer Durables
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How To Read This Figure: Measured in constant 1982 dol-
lars, 40.4 percent of all producer’s durable equipment (PDE)
was spent to purchase computers, communication equip-
ment, or related information equipment in 1984. About half
of all investment in the U.S. is spent for PDE, the rest is used
to purchase houses, and other construction products.

SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Na-
tional Income and Product Accounts, " historical diskettes, table 5.7
(see figure 4-10of ch. 4).

large. As was the case with earlier innovations, how-
ever, the more sophisticated information technology
becomes, the easier it is to operate and the more
widespread is its adoption. It would have been diffi-
cult for James Watt to believe that heat engines (in
automobiles) could be operated by people unable
to distinguish a wrench from a peony. Information
equipment has made an important transition dur-
ing the past few years. Computing power once con-
fined to specially equipped, air-conditioned rooms
has already insinuated itself into everything from au-
tomobile carburetors to greeting cards and teddy
bears. Like the carburetor, the computer has become
invisible for most users.

One of the problems of measurement is that in-
formation technology affects the structure of the
economy in unexpected ways. Three areas appear
to be of particular importance:

1. Information technologies can increase the pro-
ductivity of operations where real productivity
changes once seemed so remote that they may
never have been considered seriously. Paper
shuffling occupations provide a prime example.
Clerical or quasi-clerical data entry, processing,
communication, or manipulation is the principal
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occupation of at least 16 percent of the work
force (27 percent if managers are included). The
potential productivity gains in this area—the
movement and organization of information—
are at least as great as those produced when
the first Industrial Revolution began to revolu-
tionize productivity in moving and transform-
ing material objects.

Education provides another unexpected ex-
ample. At least 8 percent of the work force is
engaged in teaching. The new information tech-
nologies have the potential to increase the qual-
ity and the quantity of learning that occurs per
unit of a student’s time and per unit of teach-
ing time. Quality meanslearning in greater
depth. It means an ability to tailor teaching tech-
niques to individual abilities and more time for
teachers to talk to students.

Making full use of information equipment,
however, requires a willingness to undertake
a basic reexamination of management strate-
gies and job descriptions. Thisis aways a pain-
ful and uncertain process. Successful use of new
information equipment seldom involves the di-
rect replacement of a task by automation. In-
stead, entire operations (like data entry, filing,
and routine management tasks) may be replaced
with a combination of information equipment
and jobs with new responsibilities (typically
“quasi-professiona” jobs involving clerical, in-
terpersonal, and analytical skills). The poten-
tial for using technology in education depends
on awillingness to reshape what is taught,
where it is taught, how it is taught, the point
in a person’s career when it is taught, and the
range of talents needed by the teaching staff.

2. Information technologies have the potential to
link production systems together in ways that
improve the performance of entire networks.
These technologies can make it easier to serve
large numbers of highly specialized markets.
They make it possible to tie together complex
networks of producers around the Nation or
around the world by forging tighter links be-
tween retail, wholesale, transportation, and
manufacturing operations. They also make it
possible to concentrate production in areas
where labor skills, wages, business conditions
or living conditions are judged to be favorable.

Fundamental changes in management prac-

tices are needed throughout business networks
if the full potential of the new technology isto
be harnessed. Many such changes are already
underway. Unprecedented scrutiny of manage-
ment practices, inventory control, sales strate-
gies, and other activities has already led to the
growth of tightly integrated systems connecting
manufacturers and business services. Tight net-
works now connect grocery stores to warehouses
to food producers. Networks will shortly tie
clothing retailers to apparel manufacturers to
textile producers to the fiber industry. These
changes impose a range of new demands on
production technology and supporting services.
For example, the new systems place a premium
on rapid response and efficient batch produc-
tion rather than on mass production. They place
a premium on fast, reliable transportation of
comparatively high-value products, rather than
on low-cost transportation of bulk materials. As
aresult, they demand considerable support from
service enterprises.

. Information systems can change the ways busi-

ness performance and financial information are
gauged, and can increase the rate at which mar-
kets respond to new business conditions. Infor-
mation technology that can make information
both cheaper and easier to use can obviously
have a deep, though subtle, effect on the effi-
ciency of afree economy. It can affect both how
producers organize their activities, and how con-
sumers decide to spend their money.

Time-sensitive prices of such things as elec-
tricity can be continuously communicated to in-
dividual residences, for example. Businesses can
also be made much more sensitive to market
trends, and can tailor production planning more
closely to market demand.

The international stock market crash of Oc-
tober 1987 provided a stunning reminder of the
way that information processing eguipment
(facilitated by regulatory change) allows enor-
mous amounts of money to shift hands quickly.
The equations imbedded in the computer software
conducting such trading do not just anticipate
the performance of the national economic sys-
tem but, to a mgjor extent, have become part
of the system. Regardless of whether this prac-
tice should be celebrated or condemned, there
can belittle doubt that information isinfluenc-
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ing the way national capital resources are a-
located.

New Challenges From Abroad

The networks that combine to deliver amenities
to Americans have taken on an increasingly inter-
nationa dimension. Exports and imports nearly dou-
bled their share of GNP during the 1970s (see fig-
ure1-11).

The factors that make it possible for producers to
divide production into separate steps in compara-
tively small establishments |located across the country
also make it possible to tie foreign producers into
these networks. Once confidence is developed in for-
eign suppliers, it iseasier for U.S. firms to expand
operations abroad; once foreign producers establish
a reputation for quality, they can build on this repu-
tation. The process is cumulative and, barring cata-
strophic events, irreversible.

While the establishment of familiar links with for-
eign producers irreversibly opens the potential for
foreign production, these links do not necessarily
imply a continuing expansion of foreign production.
Long transportation and communication lines add
costs, both directly through increased shipping and
inventory costs, and indirectly through inflexibility.
Domestic ingenuity can be substituted for foreign
supplies of energy and materials. It is entirely pos-
sible that the advantages of quick access to domes-
tic markets and production links will offset any ad-
vantages of foreign production. This topic will appear
repeatedly in this analysis.

The growth in trade over recent decades has re-
sulted largely from the economic recovery of Japan
and Western Europe following World War 11. This
recovery was, of course, a central goa of U.S. for-
eign policy for four decades—based on the sound
belief that prosperity is a strong bulwark against So-
viet destabilization. A second major factor has been
the explosive growth of Korea, Taiwan, Hong Kong,
Singapore, and other producers on the Pacific Rim
who have developed rapidly, in large part because
of their ability to offer competent workers with a
sound basic education at low wages. In 1970, 40 per-
cent of South Koreans of appropriate age were in
the equivalent of high school. In 1982, 82 percent
were enrolled. It also appears that the quality of the
schooling received is high.

Figure I-11.-Exports and Imports
(percent of GNP in constant 1982%)
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How To Read This Figure: In the third quarter of 1987, ex-
ports totaled about 11 “/oof the U.S. GNP while imports to-
taled about 15%. The trade deficit was about 4% of the GNP.

“1987 third quarter.

SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts, " historical diskettes, table 1.2 (see
discussion In ch. 8).

The gap separating productivity levels in Japan,
Austrdia, the United States, Canada, and major Euro-
pean economies has been cut in half during the past
100 years. This has meant a convergence in living
standards, incomes, and labor costs.

There are some obvious reasons why followers
gain on the leaders. Imitation is much easier once
the basic paths have been revealed. Ideas flow rap-
idly—increasingly so, if some recent studies are to
be believed—across international borders. Expand-
ing economies are more likely to take risks with state
of-the-art production systems than established firms
with large investments in existing equipment.

While loss of overwhelming U.S. dominance in
world trade was expected, the rapid erosion of U.S.
capabilities in advanced technologies was not. The
theory of the “product cycle’ seemed to explain U.S.
leadership for many years. The theory was based
on an assumption that U.S. producers operated in
an economy with some of the world’ s most affluent
consumers and best paid workers. Technologies de-
veloped for such an economy were unique, emphasiz-
ing high labor productivity and sophistication. As
other nations approached U.S. living standards, and
as the technologies involved became comparatively
routine, they would naturally pass out of U.S. hands
while U.S. producers moved to ever more sophisti-
cated production.
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This cycle has not only been slowed by the con-
vergence of living standards, it may have been
reversed. Foreign firms, recognizing that dynamic
exploitation of technology is the key to international
competitiveness, may have taken the lead. Having
broken the product cycle, foreign producers are sud-
denly in a position to finance the next generation
of technology with income earned from sales of the
current generation. U.S. producers are left trying to
leapfrog competitors without such a revenue source.
In the case of consumer electronics, U.S. producers
appear to have al but abandoned the effort. The
rules of trade have changed in fundamental ways
for U.S. producers. Increased linkages in the domes-
tic economy also mean that trade problems in one
area (e.g., manufacturing) quickly trandate into prob
lems in many parts of the economy (e.g., business
service firms that owe a good portion of their liveli-
hood to domestic manufacturing).

Loss of U.S. dominance does not mean that U.S.
living standards will necessarily fall; indeed, living
standards in the United Kingdom rose steadily for
a century after it lost its dominant position in the
world economy. It simply means that undisputed
U.S. economic leadership may be lost. Certainly, it
is now possible that the United States will find its
living standards in decline with respect to its com-
petitors, and discover its role as an economic and
military leader of the free world called into question
during the next two decades.

New Resource Constraints

The availability of natural resources once dictated
the pattern of the U.S. economy. Today, as indus-
tries learn to make more with less and to substitute
light, high-value products for heavy, cheap ones, far
fewer firms are constrained by lack of resources. This
is already atering the geography of U.S. industry in
major ways.

But two natural resource issues will continue to
demand attention: the availability of petroleum, and
the limits of the environment’s ability to absorb
waste. Both can be surmounted given adequate plan-
ning. Without such planning, the comparatively
heavy energy dependence of the United States could
become amgjor liability. U.S. lifestyles would suf-
fer if the price of petroleum increased suddenly (60
percent of U.S. petroleum consumption is for per-

sonal vehicles); furthermore, the comparative energy
inefficiency of U.S. products (cars and appliances,
for example) and production systems could make
U.S. products less attractive in international markets
and foreign products more attractive in U.S. mar-
kets. Resource policy leading to inefficient energy
use can also lead to inefficient use of capital. Lack
of attention to energy efficiency resulting from poor
utility regulation, for example, can lead to massive
diversion of capital to energy projects.

With current technologies, rising energy use trans-
lates into growth in solid waste and increases in air
and water pollution. Fortunately, technology that im-
proves the efficiency with which energy and mate-
rials are applied to products and services usualy has
the serendipitous effect of simultaneously reducing
emissions. While energy use per dollar of GNP in
the United States is still nearly twice that of Europe
and Japan, it fell 25 percent during the 1973-86
period. U.S. consumption of steel, cement, paper,
ammonia, chlorine, and even aluminum per dollar
of GNP and per capita has either stopped growing
or begun to decline. Electricity was the mgjor ex-
ception to the trend, increasing nearly as fast as GNP
since 1970.

New Values and Tastes

Another basic change in the rules involves changes
in the tastes and values that motivate decisions in
consumer markets, public spending, and labor mar-
kets. Changes in these areas have had dramatic and
sometimes complex influences. Strenuous objections
to nuclear power in the United States, the growth
of the environmental protection industry, new in-
terest in exercise and nutrition, and the growth of
female participation in the work force have dl re-
sulted primarily from changes in values having lit-
tle to do with economic forces.

Demographic and Social Factors

The size and structure of U.S. households and the
role of women in the economy have both changed
dramatically over the past decade. There has clearly
been a change in the behavior that Americans find
acceptable, and a consequent increase in the range
of choices available for individuals. These changes
come on top of an underlying pattern of demographic
change of no small consequence. Taken together,
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they have been responsible for qualitative changes
in patterns of consumer expenditure and in labor
markets.

Those born during the baby boom recently left the
Nation's educational system. They are now at an age
to make major consumption decisions—decisions
that often reflect changes in values from the gener-
ation they have replaced. This generation has cre-
ated booms in a number of markets (such asin-
creased spending on health, fitness, and travel), and
in some areas this has led to congestion. Many young
families are discovering, for example, that popula
tion pressures in areas where new jobs are being
created have driven prices for housing to levels that
are prohibitive for new home buyers.

This process is paralleled by a growing popula-
tion of elderly people and a radical transformation
in the size and structure of households. Divorces,
late marriages, and growing acceptance of previously
unacceptable living arrangements, such as single-
parent households, have led to a rapid growth in
comparatively small households. The average size
of an American household fell from 3.3 peoplein
1960 to 2.7 in 1986.

Women are now much less likely to |eave the work
force even when they have young children. Many
are forced to work since they are the sole source of
support for their families. Moreover, the expansion
of female employment opportunities has meant that
women are much less willing to subsidize the econ-
omy with poorly paid work. Markets for nurses,
teachers, and other traditionally female occupations
have changed greatly as a resullt.

The increase in female participation has been off-
set by a sharp trend toward early retirement, result-
ing in part from more generous retirement programs
and in part from a troubling trend toward the dis-
posal of older workers for whom retraining is not
judged to be profitable. Y oung married women are
now as likely to be in the work force as older men
(seefigure 1-12). The number of hours worked in
the economy by the average adult (age 16 to 65)
seems to actually have declined during the past dec-
ade. Since the baby boom has recently increased the
percentage of al Americans who are adult, however,
the number of hours worked per member of the to-
tal U.S. population has increased.

Figure 1-12.-Work Force Participation
for Older Men and Young Married Women
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How To Read This Figure: In 1966, approximately 67 percent
of married women aged 25 to 34 participated in the work force
(e.g., were working for pay or actively looking for work). Ap-
proximately the same percentage of all men aged 55 to 64
participated in the work force.

SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, Handbook of
Labor Statlistics, Bulletin 2217 (Washington, DC: U.S. Government Print-
ing Office, Juna 1965); data since 1963 provided by the Bureau of Labor
Statistics (see discussion in ch. 11).

Changes in Public and Private
Regulations and Incentives

The phrase “regulations and incentives’ is used
throughout this document to mean the answer to
the question “What explains the behavior of the in-
dividuals involved in economic activity? These rules
fal into two basic types: the profit motive of free mar-
kets, as modified by formal incentives and regula-
tions promulgated by the government; and informal
patterns of management that have evolved histori-
cally, often without reference to economic logic.

For better or for worse, both the formal and in-
formal regulations governing the U.S. economy are
undergoing changes that increase the freedom of
American businesses. Thisis not a return to a hal-
cyon past that was free of regulation. Most business
activity was much more heavily regulated in the past.

Regulatory reform has eliminated or greatly re-
duced controls that once tightly constrained com-
petition in enterprises throughout the economy.
Many emerging technologies have the effect of re-
ducing the size of economically competitive facilities.
In some circumstances, privately owned phone
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switches can compete with utility telephone switches,
and cogeneration plants can compete with utility gen-
eration of electricity. Other technologies have intro-
duced competition in areas once dominated by a sin-
gle technology (such as alternatives to broadcast
television and business communication systems).
The result has been to undermine the logic of using
principles of “natural monopoly” to regulate broad
areas of the economy. Pressures of international com-
petition are also destroying many traditional man-
agement mechanisms in businesses ranging from
textiles to insurance.

While the logic of monopoly control may have
been altered in many ways by the emergence of new
technologies and demands for new network flexi-
bility, the changes may increase the need for regu-
lation to protect the health, safety, and privacy of
individuals.

Perhaps the most critical question has to do with
the motivation of individuals. Hard work, dedication,
and inspiration cannot be entirely explained by look-
ing at how a rational person would maximize income
under prescribed rules. What keeps an inventor
working through the weekend? The prospect of for-
tune plainly helps, but interviews with innovators
continually suggest that much more is involved. A
sense of pride, the admiration of colleagues and em-
ployers and, at least in traditional societies, a sense
of contribution to a collective or national accomplish-
ment all play acritical role. Interviews with en-
trepreneurs who left large firms to start their own
repeatedly suggest that a desire for independence
contributed as much as a desire to earn more money.
Public or private rules that frustrate such intangible
individual incentives are unlikely to promote real
national growth.

CHOICES CREATED BY THE NEW RULES

The rules shaping opportunities for economic
growth have changed in ways that undermine many
basic paradigms for public and private management.
Deep structural changes are underway in virtually
every U.S. business sector. Some are painfully ob-
vious: firms threatened by extinction in the face of
foreign competition, or a health care industry revo-
lutionized by new technology that has overwhelmed
traditional means for managing health financing. In
other parts of the economy, change is more subtle:
an insurance industry in which products and pro-
duction processes have been transformed by com-
petition and new information technology, or a trans-
portation system reshaped by new demands for
speed, reliahility, and quality in the delivery of com-
paratively small, lightweight products. Still other
parts of the economy (education and home build-
ing, for example) remain comparatively stable, but
there is potential for major change.

The choices created by the new rules are viewed
from two perspectives: 1) structural change under-
way at the level of the entire economy and the pol-
icy choices presented by these changes, and 2) struc-
tural change underway in specific amenity networks
and the choices presented by these changes.

Changes affecting the entire economy are meas-
ured by shiftsin the relative role of different types

of businesses (e.g., farming, manufacturing, and serv-
ice enterprises), in the nature and volume of trade,
and in the kinds of jobs created and lost. Choices
exposed by an examination of economic perform-
ance at this level suggest areview of the incentives
and disincentives created for businesses by laws
affecting finance, trade, and labor policy. In many
cases these signals seem incompatible with the
course of action most likely to capture the opportu-
nities of the new rules.

Changes in the performance of specific amenity
networks can only be seen by examining the unique
features of Health, Education, Transportation, and
other sectors. Each reguire programs specialized to
their unique problems and opportunities. Choices
made about such programs work best when coordi-
nated with programs designed to stimulate innova-
tion and growth throughout the economy, and when
made with a clear view of problems and opportuni-
ties shared by different sectors.

Economy-Wide Structural Change

The following discussion examines structural
change in the U.S. economy by tracing changes at
each of the four stages that connect people as con-
sumers to people as employees and investors de-
scribed in figure 1-2:
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1. changes in consumer and government spend-
ing (consumption recipes),

2. changesin the way purchased goods and serv-
ices are produced (production recipes),

3. changes in the way trade modifies these pro-
duction recipes, and

4. changes in the use of people in production
recipes.”

Each of these discussions lead to a distinct set of
choices for public policy.

Consumption Recipes (Ch. 2)

The term “consumption recipe” is defined to mean
the combination of private and public investment
used to achieve an amenity like good health (see
table I-1). These recipes are based on a complex
combination of logic and whimsy. They are shaped
by changes in demographics, incomes, income dis-
tribution, prices, and by the emergence of new prod-
ucts and services. They can be strongly influenced
by public regulation, tax policy, and information.

Describing Recent Trends—American house-
holds are looking for—and finding—greater quality
and diversity in products and services. This results
in part from the fact that U.S. households are grow-
ing more diverse, and in part from the fact that tech-
nology and trade bring a greater variety of products
to market at prices not significantly higher than those
of “mass produced” goods. Technology also makes
it possible to reach small markets efficiently.

While the rate of change in household types is
likely to slow during the next two decades, the new
diversity of American households will continue to
shape demand for products and services tailored to
a range of interests as the baby boom generation
moves through middle age. Only one-fifth of house-

2The Compensation and  uneared income generated in step 4, of

course, provide a basic constraint on purchasing patterns described in
step 1. The analysis is designed to be internally consistent, but no at-
tempt is made to produce a closed economic model.

Table I-I. -Elements of the Consumption Recipe

Household purchases from labor and capital income
+ Household purchases from transfer and other income
+ Unpaid time of household members
+Government purchases of goods and services
=Total final demand
SOURCE: Office of Technology Assessment, 1988.

holds now have a working father, a housewife, and
children, down from about one-third in 1972. House-
holds headed by the elderly are increasing rapidly.

Changing incomes and income distribution also
shape purchasing patterns. Higher income families,
for example, tend to spend a higher fraction of their
incomes on Recreation, Education, and Clothing and
less on Food and Health. Demographic effects (par-
ticularly the increase in households headed by sin-
gle women) and inequality in the distribution of
property-type income has led to greater inequality
In the distribution of after-tax income among fam-
ilies. While income distribution is obviously impor-
tant for reasons of socia policy, it has a surprisingly
small effect on levels of relative spending in major
consumption categories.

Direct consumer purchases of services are increas-
ing. Much of the growth has been in the form of de-
mand for financial services (including credit), hired
substitutes for work formerly performed by unpaid
household labor (like child care and care for the
elderly), and increased expenditures on health care.
A declining share of U.S. income has gone to pur-
chases of Food, but the share spent on food-related
services (primarily in restaurants) has increased over
the past 30 years.

Purchases of energy and materials are declining
as comparatively light, high-value products (such as
personal computers) represent an increasing share
of purchases. Purchases of heavy durables are lev-
eling off. And people are buying more and more
products tailored to their specific needs, from maga-
zines to insurance policies. There has aways been
a demand for tailored services of this kind, and new
technology is now making it possible to serve spe-
cialized markets by lowering the differencesin cost
that have traditionally made batch production more
expensive than mass production.

Purchasing decisions also depend heavily on the
availability of a person’s time. Americans reported
spending 108 minutes more per week in paid work,
commuting, and household-related work in 1985
than in 1975; they therefore had less free time for
eating, personal care, and other household activi-
ties (see figure 1-13). There was less time for house-
keeping as well, Men did approximately 1 hour more
housework per week in 1985 than in 1975, but
women did about 5 hours less per week. Time avail-
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Figure 1-13.-American Time Budgets
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How To Read This Figure: In 1975, American women 18 years
of age or older had 40 hours per week for “free time” activi-
ties (organizations, social life, recreation, television and other
electronic media, leisure travel, etc.). By 1985, this had fallen
to 36.6 hours.

e Not including 7.5 hours/night.
SOURCE: Office of Technology Assessment (see table 2-3 of ch. 2).

able for leisure also seems to have declined in the
past decade, in part due to the 40 percent increase
in work-related hours. Women were affected the
most, losing an average of 3 hours free time per
week. Both sexes spent much less time spent socializ-
ing and participating in social organizations. There
was even a dight decline in time spent watching tele
vision.

The mix of private and public spending used to
achieve amenity has remained remarkably stable at
levels that were shown in figure 1-3. There are some
exceptions. For example, two-thirds of medical spend-
ing came directly from patients in 1950. In 1983, 73
percent of al spending came from insurance com-
panies or government programs.

Strategic Choices.—An economy that increas-
ingly takes the form of complex and interlocked net-
works can have the effect of putting more power in
the hands of consumers. While the complexity of
choice increases, the time available for making in-
formed decisions is declining for many households.
The joy of frivolous and capricious purchases and
the principle of “caveat emptor” are obviously im-
portant driving forces in a free economy. Enthusiasm
for them diminishes when it appears that ignorant
consumers may place their health or savings at risk
out of ignorance, or when the social costs of poorly
informed consumers are high.

The high socia costs of poor consumer choices
can be illustrated by the following, admittedly ex-
treme example: poorly informed consumers might
buy air conditioners that are much less efficient than
ones that would have been purchased with the ben-
efit of an informed analysis of the returns to an in-
vestment in higher efficiency. These poorly informed
decisions would create a demand for electricity that
is higher than would have been the case if al con-
sumers were better informed. This, in turn, could
force the construction of a new generating station,
for which rea returns to capital invested are much
lower than the returns that consumers would have
earned on added investments in air-conditioners.
Leaving all other issues aside, the net result of such
aseries of eventsis an inefficient use of national cap-
ital resources.

New technologies can help to some extent by mak-
ing it easier for consumers to sort out information.
New information systems could even permit pur-
chasers to play a more active role in designing prod-
ucts and services tailored to their personal needs,
and even to receive “on-line” guidance about price
trends in products and services of interest to them.

Policy can help improve consumption recipes in
severa ways.

. Regulations designed to protect consumers,
which may have made perfectly good sense
when first enacted, may have outlived their use-
fulnessin areas ranging from banking to hous-
ing to electric utilities. Many of the specificis-
sues are discussed in the individual amenity
network discussions. Three principles, however,
seem to have general value in reviewing how
regulations might be rebuilt to facilitate the
emergence of a more productive, restructured
economy:

1. Arguments about regulations governing the
pricing of regulated monopolies, or those
governing business entry or exit, need to be
kept distinct from arguments about the need
to protect consumers against fraud, unsafe
practices, or environmental damage. Chang-
ing technologies may undermine the logic of
regulated monopolies or elaborate programs
of cross subsidies, but increase the need for
government inspection and safety controls.
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2. Subsidies for low-income groups are com-
monly used to justify regulation of transpor-
tation, housing, communications, and other
major parts of the economy. They may, how-
ever, be inefficient ways of alocating public
funds when a large portion of the subsidy
does not end up helping the poor.

3. Standards for public regulation of hazards in
the environment vary widely. High standards
are set in one area (e.g., mobile source emis-
sions), while other problems (e.g., indoor air)
are largely unregulated. Contaminants in
some kinds of foods are held to very low
levels while others are more loosely regu-
lated. In neither case does the response seem
to correlate with levels of risk. It would be
useful to have a uniform way to measure en-
vironmental exposure and associated risks
from al sources—food, water, and air. There
has been no comprehensive assessment of
environmental regulation parallel to the om-
nibus review of the penal code that occurred
severd years ago.

- Labels can provide consumers with information

not otherwise available for making intelligent
choices. Energy efficiency labels on air-condi-
tioners encourage consumers to consider energy
costs when making an investment decision,
much as miles per gallon labels help consumers
make choices about cars. Warning labels on
cigarettes and nutrition labels on food products
also help in this process. There are many areas
where labeling to give quality ratings could be
improved, ranging from food products—where
information about cholesterol, alcohol, sodium,
saturated fat, and pesticide residues appears
only voluntarily—to houses, where precise in-
formation about energy efficiency and other
quality features is extremely hard to obtain.

« Persona income taxes strongly affect consumer

incentives, by doing such things as making in-
vestments in houses (of any size) more easily
deductible than investments in education. These
priorities could be reviewed.

« The Federal Government, considered a con-

sumer because of the peculiarities of standard
accounting practices, can improve the way it
makes critica purchasing decisions and can sup-
port research designed to improve its own pro-
ductivity. Government buildings and vehicles

are often less efficient than those purchased by
the private sector. The U.S. Government, for ex-
ample, pays more than $1 billion per year to
subsidize heating for public housing—structures
often having energy bills far higher than nec-
essary. Major government enterprises, such as
public education, are not backed by consistent
research support or funds for capital investment.

Production Recipes (Chs. 4 and 5)

The term “production recipe” refers to the com-
bination of products and services a firm purchases
from other firms, It includes items from both foreign
and domestic suppliers, and both capital equipment
and supplies.

Producing for the diverse and rapidly changing
markets just described requires alert and integrated
production networks. These production networks
connect many kinds of manufacturing enterprises,
service firms, transportation operations, wholesalers,
and retailers. The performance of these networks
cannot be measured effectively by looking only at
the performance of component businesses—the cus-
tomer sees the performance of the system acting as
awhole. A trucking firm specidizing in on-time de-
livery of comparatively small batches may seem to
have lower productivity than another firm with lower
charges per ton-mile. Yet the flexibility offered by
the more responsive trucking service could reduce
costs throughout a complex production and retail-
ing network.

Describing Recent Trends—Change in the
structure of production networks is measured in
three ways:

1. Changes in the recipes used by individual bus-
inesses. Each business creates a product by pur-
chasing inputs from other businesses (materi-
als, capital equipment, business services, etc.)
and adds value of its own through the skill of
its employees and the capital supplied by its
owners (see table 1-2).

2. Changes in the size of the establishments that
comprise the production network, and in their
ability to produce more than one product. Ford’s

3In technical terms, the “recipes” considered here include both fixed

investment and intermediate inputs.
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Table 1.2.—Components of the Production Recipe

Products purchases from domestic producers
+ Products purchased from abroad
+Value added
Capital costs
Labor costs
Indirect taxes
=Total value of industry output
SOURCE” Office of Technology Assessment, 1986

enormous Rouge River plant, which took raw
materials in one end and pushed finished cars
out the other, seems unlikely to be the model
for future production. Instead, production net-
works are being organized in ways that defy
easy classification. This applies to both the size
of establishments and the size of firms that may
own multiple establishments.

3. Changes in the geography of production.
Changes in production networks can also be
measured by shiftsin the physical location of
businesses. Changes in recipes, changes in the
scale of manufacturing and service enterprises,
and a variety of other factors have redefined the
logic of firm location.

Changing Inputs.—New technologies, and the
complex networks in part made possible by these
technologies, make increasingly efficient use of nat-
urd resources and energy inputs. The decline in the
share of GNP contributed by natural resource busi-
nesses (farming, mining, and energy) resulted mostly
from a decline in domestic demand for their prod-
ucts (seefigure 1-14).

The declining share of natural resource businesses
is more than offset by growth in transactional busi-
nesses (law, finance, insurance, business services,
etc.). Between 1972 and 1984, these gains were
amost equally divided between increases in con-
sumer and government demand and increased use
of transactiond activities as inputs by other busi-
nesses (see figure 1-1 5). Therising use of transac-
tiona inputs results in part from increased demands
for information, and in part from the fact that the
management of these networks has become more
complicated—the emerging networks require both
more complex external contracting and more com-
plex flows of products and information within firms.
The three fastest growing direct inputs into the Na-
tion's production processes are wholesale and retail
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Figure 1-14.-Shares of GNP
(in constant 1982%)
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How To Read This Figure: Measured in constant 1982 dol-
lars, the fraction of the gross national product contributed
by farms, mines, energy companies, and other natural resource
businesses fell from 12.8 percent in 1950 to 8.7 percent in
1985. The share contributed by manufacturing appears to
have remained close to 22°/0 during the entire period but there
is reason to believe that some of the procedures leading to
this estimate are fiawed (see chapter 5).

SOURCE. U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-

al Income and Product Accounts,” historical diskettes, table 62 (see
figures 5-2b, 5-3b, and 5-4 b).

Figure [-15.-Explaining Changes

in Sector Shares: 1972-1984
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How To Read This Figure: Between 1972 and 1984 the per-
cent of the U.S. GNP produced by Natural Resource business-
es fell 2.4 percentage points. Changes in househoid and
government demand reduced the share by 1.1 percentage
points, changes in trade reduced the share by 0.4 percentage
points, and changes in the production recipe of businesses
reduced the share by 0.9 percentage points.

SOURCE office of Technology Assessment (see table 5-10f ch. 5).
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trade services, business services like advertising and
consulting, and communications.

While the contribution of manufacturing appears
constant in figure 1-14, its share of overall employ-
ment has been falling rapidly. Calculations show-
ing that manufacturing commands a fixed share of
the GNP, however, depend heavily on techniques
used to adjust for inflation. Half of the growth in
manufacturing’s contribution to GNP estimated for
the 1980-86 period resulted from the difference be-
tween the inflation adjustment for computers and
other information equipment and the average ad-
justment made for all U.S. businesses. Techniques
discussed in chapter 5 suggest that the part of man-
ufacturing paying the highest wages (such as the au-
tomobile and steel industries) may have fallen as a
percent of GNP during the past few years, resulting
In an overall decline in the share of manufacturing.
Deficiencies in available data leave the issue clouded.

International trade had a relatively minor effect
on the changing GNP shares of most sectors in the
U.S. economy before 1980, but has since had an ef-
fect nearly as large as shifts in domestic demand.
The negative effect of trade was felt most heavily
in manufacturing. Transportation, wholesale and re-
tail trade, and transactional services all benefited
from trade because many of these enterprises gained
business from exports.

There is no good index for measuring the growth
of networks. One way is to see how much business
a firm generates for its suppliers. An economy-wide
index of linkage based on this concept increased 5
percent between 1972 and 1980.

While the entire economy became more tightly
linked during this period, conflicting forces are at
work. The links connecting manufacturing firms to
the rest of the economy, especialy to the service sec-
tor, seem to be growing: the linkage index for man-
ufacturing industries paying the highest wages in-
creased 15 percent between 1972 and 1980. On the
other hand, the transactional businesses gaining
share in the economy are not very highly linked to
other parts of the economy, since a large fraction
of their sales result from their own “value-added”
(rather than from the cost of inputs purchased from
other firms). On average, manufacturers keep only
about one-half of the value of their sales in the form
of profits or wages paid to employees—paying the

rest to their suppliers. In contrast, service firms keep
nearly two-thirds. Service businesses are linked to
the rest of the economy primarily through purchases
of capital goods, such as buildings and computers.
In 1984, demand for manufactured goods generated
approximately 6.3 million service sector jobs—about
1 out of every 1 [—while demand for service prod-
ucts indirectly created about 4.3 million manufac-
turing sector jobs—about 1 out of every 5.

Changes in Scale and Scope.—Given the striking
transformations underway in production networks,
it is not surprising that many traditional manage-
ment strategies are under intense scrutiny. The pre-
vailing wisdom about the optimum size of produc-
tion facilities, relations to domestic and foreign
suppliers, and investment in research and new pro-
duction technology is being challenged across a
broad front. As expected, responses from established
management vary from enthusiasm to intransigence.
In some cases it seems to swing wildly from one pole
to the other.

There is much debate, and no convincing data,
about the kinds of business structure that will prove
most successful in the emerging economy. Indeed
the very vocabulary available for describing the
different formal and informal business networks and
management strategies being tried proves to be in-
adequate. It is obvious that an enormous amount
of experimentation is underway. Many large firms
are adopting a management style that allows sub-
Sidiaries to act with greater independence. It is com-
mon to find many establishments owned by alarge
firm that provides services such as communication
networks, billing, advertising, and personnel man-
agement. Clusters of small firms can operate under
the umbrella of a larger firm (e.g., suppliers to com-
puter industries).

Under the pressure of intense domestic and in-
ternational competition, the marketplace should soon
provide some clarifying signals. In the meanwhile,
there is great confusion over whether smaller en-
terprises are more flexible, more innovative, more
likely to invest in long-or short-range research and
development, or more likely to be attractive places
to work than larger, more bureaucratic institutions.
Economies of scale in individua establishments ap-
pear not to be as much of an advantage as they once
were. Indeed, there appear to be diseconomies if es-
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tablishments become so large than management
loses touch with employees. Rigidly managed larger
firms have suffered from an inability to move quickly
to exploit new market niches and new production
technologies. In their attempts to impose uniform-
ity, such firms may be unable to learn from their
employees. On the other hand, the larger firms can
sustain major development projects requiring large,
long-term investments. They can also be better em-
ployers, offering employees more benefits and more
job stability.

One measure of the rate of restructuring can be
found in the surge of mergers, takeovers, and dives-
titures that have taken place in the past decade,
made possible by reduced regulatory restrictions (see
figure 1-16). Hostile takeovers represented only a
small fraction of the total. The net result of mergers,
and of patterns of new business formation and bank-
ruptcy, has been a change in the size of the aver-
age U.S. establishment and in the range of products
that it produces.

Management styles seem to be converging across
the U.S. economy. Large farms, for example, are be-
ing managed as sophisticated, heavily capitalized en-
terprises. The owner is often, in effect, a professional

Figure |-16.-Mergers and Takeovers,
1972-86 (constant 19829%)
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How To Read This Figure: In 1986, the value of mergers and
takeovers totaled more than $150 billion (1982 dollars), up
from $40 billion (1982 dollars) in 1972. The value of takeovers
considered hostile totaled about $30 billion in 1986.

“Data for hostile takeovers not available prior to 1982.

SOURCE: Julius Allen, “Corporate Takeovers: A Survey of Recent Developments,”
U.S. Congressional Research Service report No. 87-726-E, Washington,
DC, Aug. 6, 1987; and Carolyn Kay Brancato, “Merger and Acquisition
Activity: The Level of Hostile Mergers,” U.S. Congressional Research
Service report No 87-507 E, Washington, DC, June 16, 1987 (see dis-
cussion in ch. 5).

manager. The construction industry is increasingly
resembling a manufacturing enterprise, with more
components assembled in factories. Fragmented
“low-technology” enterprises, such as those found
in the textile and apparel industries, are becoming
consolidated and are coming to depend heavily on
advanced production technology. Large integrated
facilities, such as those in automobile production,
are moving toward smaller establishments and
shorter production runs. Large banking and insur-
ance businesses are investing heavily in computer
and communications equipment. Hospitals and
groups of physicians are moving toward professional
management, with physicians as paid employees.
Schools may move toward a more differentiated
teaching staff and increased capital investment.

In 1984, 73 percent of all manufacturing employ-
ees worked in establishments employing more than
100 people, a 2.3-percent decline from 1982, while
only 40 percent of employees in finance, insurance,
and real estate worked in establishments with more
than 100 employees (up 3.2 percent). Nevertheless,
enterprises with fewer than 100 employees added
47 percent of al jobs gained by the economy be-
tween 1976 and 1984, even though they supplied
only 37 percent of al jobsin 1976. The largest gain
in employment share between 1978 and 1982, how-
ever, was in small establishments of large enter-
prises.

While small firms have generated a growing per-
centage of al jobs, they appear to generate a decreas-
ing share of output. Businesses with 20 to 500 em-
ployees increased their sales annually by 4.3to 9
percent between 1976 and 1982, while firms with
more than 10,000 employees grew at 16 percent. Part
of this growth can be attributed to recent acquisi-
tions and mergers. The strategies behind the mergers
are frequently difficult to ascertain since most recent
mergers have been classified as “conglomerates,”
a category that includes both mergers made to achieve
system-wide productivity gains and mergers that rep-
resent portfolios of convenience for speculators.
While only 50 percent of mergers were classified as
conglomerate in 1950, 90 percent were classified this
way in 1979.

Mergers tend to make the parent firm more di-
verse. Between 1963 and 1982, the number of differ-
ent products made by a single manufacturing firm
increased 15 percent. At the same time, establish-
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ments that are a part of larger firms have become
more specialized. The number of different products
made by single manufacturing establishments de-
clined by a factor of 3 over the same period.

The Geography of Production.-A map showing
such natural features as rivers and harbors, or even
minerals, no longer says a great deal about where
economic activity will occur in the United States.
New forms of communication, declinesin the scale
of individual establishments (in both manufacturing
and services), a decline in the resource demands of
manufacturing, movement of jobs from the shop floor
to offices, improved flexibility and responsiveness
in transportation, and a variety of other factors re-
move many of the constraints that formerly limited
choices about business location.

Thetheoretical possibility of locating a manufac-
turing or back office service firm virtualy anywhere
has, however, apparently been more than offset by
other factors. The attraction of locations offering a
well-educated labor pool (even where this means
higher taxes), and access to major research centers
and financial institutions, increases as other con-
straints on location diminish. A survey of “high tech-
nology” manufacturing firms taken in 1982 indicated
that “access to raw materials’ was 12th in alist of
12 reasons for selecting a plant location. The avail-
ability of skilled labor topped the list, ahead of con-
cern about labor costs. Moreover, rapidly expand-
ing businesses, such as banking, insurance, law, and
real estate, still depend on networks of personal con-
tacts and communications. This often trandated into
adecision to locate new facilities in the immediate
vicinity of urban centers: New York, San Francisco,
and more recently Los Angeles, Dallas, and Hous-
ton. The excitement and variety of these areas are
plainly also alure.

The result has been an increasing concentration
of employment, particularly high-wage employment,
around major metropolitan areas of both coasts (see
figure 1-17). Indeed, there has been rapid movement
of economic activity down the east coast, from Bos-
ton to Miami; continuing expansion in Texas, Ari-
zona, and southern Cdlifornia; and continuing losses
of population and economic activity in the rust belt
regions of the northern midwest.

While inegualities in regional incomes declined
during the 1970s, the decline appears to have stopped.

Figure |-17.-Regional Wages:
Percent Above or Below National Average
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How To Read This Figure: In 1988, wages in States border-
ing the Atlantic coast were 8.1 % above the national average
and wages in States bordering the Pacific coast were nearly
11.7°/0 above average.

SOURCE: U.S. Department Of Commerce, Bureau of Economic Analysis, “Region-
al Economic Information System,” tables SA1, SA2, and SA3, unpub-
lished, August 1987 (see discussion in ch.5).

In fact, during the 1980s New England and the Pa-
cific coast regions appear to have regained their sig-
nificant lead in average incomes. Incomes in Ohio,
[llinais, Indiana, Michigan, and Wisconsin, which
were above the national average in 1970, are now
below average. Although they remain below the na
tional average, incomes in States on the southern
Atlantic coast showed a steady gain from 1970 to
1985. The southern Appaachian and Gulf Coast
States, however, have incomes that remain 20 to 25
percent below the national average—a position un-
changed since the 1960s. On the whole, the econ-
omies of the U.S. coastal States appear to be prosper-
ing, while the center of the Nation falters.

It isdifficult to account for the continuing attrac-
tiveness of coastal cities and the failure of U.S. com-
panies to move to low-wage regions. Employers ap-
pear to be willing to pay a premium for access to
people with good training and job skills, and use their
new mobility to pay lower wages to relatively well-
trained people abroad. An employee in Taiwan with
asolid high school training in mathematics, for ex-
ample, costs far less than a person with a mediocre
education in the United States.

With the exception of New Y ork, most of the
growth has occurred in centers associated with a ma-
jor city but not in the traditional core of the city. Pop
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ulation shifts to the suburbs have allowed many peo-
pleto livein relatively inexpensive areas while
keeping commuting times reasonable. However, this
has al'so made public transportation virtualy impos-
sible. And since the headquarters of most major firms
are usualy located in downtown areas, movement
to suburbs may have blocked contacts critical for ca-
reer advancement. Suburban business growth can
also create problems for mid-level minority work-
ers, many of whom cannot afford to live in subur-
ban areas and are unable to commute thereon pub-
lic trangit.

Population has followed economic activity, and
Americans remain extremely mobile. Only half of
the population lived in the same house in 1985 as
in 1980, and one-third had moved from a different
U.S. county or a different country. A survey of movers
in the early 1980s indicated that the 50 percent
moved to take a new job or military assignment.
Nearly one out of every six people classified as “dis-
placed” between 1981 and 1985 moved. Surprisingly,
the highest percentage of displaced workers who
moved were not the youngest workers but those aged
45 to 54.

Strategic Choices.—It is apparent that a deep
structural transformation is taking place in produc-
tion networks. Trends are difficult to read because
of complex patterns of experimentation. The chal-
lenge of policy hereisto create a system of rules
that encourages experimentation, transformation,
and growth without sacrificing the traditional respon-
sibilities of government to provide protection against
monopoly abuse and protection for individuals and
communities forced to bear the burden of adjustment.

The challenge is to find practical ways to enjoy
the advantages of competition and “creative destruc-
tion” in fostering change, while minimizing the risk
that such a process will destroy the ability to engage
in long-term development work. There is no magic
way to do this. The most promising places to ook
for solutions are first in the financial rules that guide
investment decisions, and second in research and
development policy.

Financial Rules—The rate at which constructive
changes are made in production networks, as well
as the kinds of networks created, depend heavily
on the financia rules under which investors oper-
ae. Typically, failure of the U.S. financial system does

not occur in its support of invention or innovation.
The United States continues to lead the world in
many research fields, and has a strong venture cap-
ital community. Problems seem to develop when
hundreds of millions of dollars must be found for
comparatively risky projects that require many years
to reach maturity; in effect, the system seems to fall
once the invention in the garage starts working, Pub
lic policy in areas like tax law, as well as the tech-
niques used to evaluate managers, can influence the
planning horizon of investors and businesses. Some
financia instruments are obviously keyed to very
short-term, speculative trading that is only weakly
tied to the long-term interests of a firm. On the other
hand, the pressure of aggressive financial markets
IS necessary to ensure effective management of na-
tional capital assets. Takeover threats and the po-
tential for stockholder rebellion can provide a de-
fense against inattentive management.

The following policy options may improve the mix
of patient capital and effective competition for capi-
tal resources:

« Tax reform:

—reduce or abolish income tax paid on capital
gains from assets that are held for more than
3years;

—Ilimit the deduction for housing interest to a
fixed amount;

—reform or abolish the corporate income tax
(it contributes only 7 percent of government
revenue; its complexity distorts private invest-
ment decisions; the transactional costs asso-
ciated with tax compliance are high; the tax
acts as a non-progressive sales tax for U.S.
consumers; and it increases the cost of U.S.
exports).

+ Reform of the system regulating financial insti-
tutions (limitations on merchant banks, for ex-
ample), which could alow for greater diversity
in capital assets available to corporations and
could encourage more long-term plans for new
products and production networks.

+ Reduction of transactional costs, by developing
better techniques for combining regulation, ne-
gotiation, and freedom to sue for damages.

« Review of priorities for the $200 to $300 hillion
in federally supported loans and loan guaran-
tees now largely directed to housing and agri-
culture.
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Research and Innovation.—A competitive and
prosperous economy depends both on a system of
incentives that encourages investors to make money
from new ideas, and on a continuous supply of new
ideas; neither is adequate in itself. Research and in-
novation play a growing role in the health of every
sector in the economy. Even areas where research
has not traditionally played a mgor role (e.g., home
construction and apparel) are likely to find their
productivity and competitive position strongly influ-
enced by the ability to conduct and absorb the prod-
ucts of research. It is essential that the United States
improve on the way it combines corporate and public
resources in the pursuit of innovation. Like educa-
tion, thisis an area where government expenditure
should be considered as investment and not con-
sumption.

There are many areas of pure research that can-
not be sponsored by corporate funds because of the
high risks involved. Also, areas of applied engineer-
ing can play acrucia rolein national economic de-
velopment, but their value is likely to be spread so
broadly that no firm can expect to regain its invest-
ment in full.

The challenge is to find ways of spending public
funds in a manner that neither competes with ex-
isting private innovation nor disappears in pursuit
of white elephants. Two basic strategies deserve at-
tention:

1. Cooperative Research Facilities. Measured in
terms of the development of inventions that
have provided a key to world economic growth,
Bell Laboratories surely was one of the best re-
search facilities in the history of the world. It
has, of course, been largely reorganized follow-
ing the breakup of the AT&T system. A variety
of mechanisms have been proposed for build-
ing laboratories of this quality around clusters
of pure and applied research issues:

a. a mechanism for mingling public and private
funds in ways that alow public disclosure of
discoveries affecting the common interest,
while permitting private firms to maintain
rights to specific proprietary ideas;

b. a reputation for research excellence that
would attract the best people in the field (it
may be necessary for the facility to be asso-
ciated with a degree program at a maor uni-
versity);

¢. research freedom adequate to permit explo-
ration of novel ideas, coupled with a set of
general themes tied to practical markets;
d away to disburse funding through grants and
venture alocations to small research groups;
e. away to combine academic research with re-
search keyed to practical needs that does not
compromise the intellectua freedom of uni-
versities; and
f. away to encourage research capable of im-
proving productivity in business services
(since service productivity is of growing im-
portance to overall economic growth).
The Bell management provided guidance on the
balance between pure and applied research. Re-
search ventures pooling resources from many
firms could be managed by a private board with
an interest in seeing that funds are well used.
A number of sectors of the economy do not
conduct significant amounts of research and
might benefit from a coherent research pro-
gram, such as new technologies for learning and
teaching, residential construction, and textiles
and apparel. Government itself isamajor in-
formation enterprise, and could justify research
designed to improve the net efficiency of data
processing and communication within its own
bureaucracy. This, coupled with a careful pro-
curement policy, could work to stimulate effi-
ciency in private firms and to encourage new
information technology.

. National Goals. Research in some areas could

be stimulated by the clear articulation of a na-
tional vison—a goal with the power of the space
program that could be accepted as important
by all Americans. Candidates include a Learn-
ing Research Ingtitute, the renewal of space ex-
ploration, or even the development of a radi-
caly new form of personal transportation. Such
projects are, by definition, impossible to justify
on the basis of a purely rational calculus of cost
and benefit. But they can couple public imagi-
nation and support of private genius in ways
not otherwise possible. Properly constructed,
the project could provide a home for a variety
of research efforts and a market for many of the
products of research. Defense-related projects
can focus research efforts, but they may not be
an adequate substitute; security classification,
specialization in areas without clear commer-
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cia applications, and other factors limit the ex-
tent to which defense research facilitates oppor-
tunities for civilian economic growth.

International Connections (Chs. 7 and 8)

Describing Recent Trends.—Production net-
works have always operated across international
borders. In the past two decades, however, the net-
works connecting the United States to the rest of the
world have changed in both size and scope. Nearly
7 million American workers now owe their jobs to
exports, a percentage that has nearly doubled in a
decade. Because of the large trade imbalance, how-
ever, U.S. employment might have been 10 percent
higher in 1984 without imports.~ Figures 1-5 and 1-
6 showed that trade has entered virtualy every pro-
duction network and has had a significant impact
onvirtualy every U.S. business. The few areas that
are not aready involved heavily in trade (home con-
struction, for example) may soon find themselves
parts of international production networks.

If nothing else, trade creates direct competition be-
tween American styles for managing networks and
those of other countries. Until very recently, it could
comfortably be assumed that American firms would
be at the lead in development of new products and
labor-saving technology. America led the world in
both supplies and demand for innovation. American
commitment to research and innovation was strong,
and America had the most affluent consumers and
most expensive labor. Forces driving both supplies
and demand, however, have changed rapidly dur-
ing the past few years.

The ambiguity about whether new technology
would encourage geographically dispersed production
networks in the United States (as seems theoretically
possible), or would lead to further concentration in
favored regions trandates directly to ambiguity over
the effect of technology on trade. In some cases,
technology has encouraged the spread of economic
activity:

‘These estimates, and many that follow in this summary, are based
on an input/output analysis approach discussed in chapter 7. They must
be treated with great care. Obviously, it is difficult to estimate how the
economy would operate without imports since the price of domestically
produced items is different. Assumptions needed to make the estimates,
and the limitations of the methods, are discussed at length in chs. 4
and 7.

« The complexity of production networks, and the
decline of large production establishments, has
dlowed more points of entry for foreign products.

« The declining significance of resources, and the
growing importance of afirm’s ability to man-
age innovation, has made it possible for alert
and aggressive foreign firms to compete success-
fully in U.S. markets.

+ Communication and efficient transportation of
lightweight, high-value products makes it pos-
sible to tie diverse networks together. Advanced
telecommunication equipment has created world-
wide financia networks.

« The previous discussion showed how technol-
ogy can affect the scale of production. It proves
difficult, however, to demonstrate the effect of
scale on international competition. Anecdotes
can be provided showing how small, entrepreneu-
rial U.S. firms have falen victim to large, pa-
tient, bureaucratic foreign organizations (e.g.,
producers of semiconductors). Examples can
also be found where small, aggressive foreign
firms entering U.S. market niches have beaten
bureaucratic firms in the United States (e.g.,
manufacturers of textile machinery).

There are also reasons to believe that technology
may undermine trade and exaggerate, rather than
shrink, the difference between living standards in
rich and poor nations:

« Technology capable of making efficient use of
energy and material resources can limit needs
for world trade in these products.

+ Technology capable of making small batch pro-
duction nearly as efficient as large mass pro-
duction can reduce the advantage of large plants
producing for world markets.

« The growth of niche markets, and of domestic
production networks requiring rapid movement
of products between establishments, can in-
crease the advantage of proximity.

« Networks connecting retailers and producers in
ways that minimize inventories depend on an
ability to respond quickly to changes in mar-
kets—this increases the value of producing in
locations physicaly close to the market served.

Changing Comparative Advantage. -Under
ideal conditions, the economics of trade should en-
courage each nation to specialize in the production
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of goods and services that its firms make at com-
paratively low cost. If the ratio of exports to imports
of a given product decline, trade may have revealed
adecline in the nation’s comparative advantage in
that product or service. While real international mar-
ketsfall far short of the ideal markets that in theory
would reveal comparative advantage, since national
policies frequently shape trade patterns, it is useful
to see what the record shows about changes in
America' s comparative position in different areas.

Trade forces attention to the links connecting
different parts of production networks. Figure 1-18
shows, for example, that a significant fraction of all
jobs hypothetically lost from U.S. imports of manu-
factured products in 1984 were lost in service en-
terprises that played arole in production networks.
About 1.5 million jobs in transportation and trade
and over 600,000 jobs in transactional activities were
lost indirectly because imports displaced domestic
manufacturing activity. All told, 4 of every 15 jobs
hypothetically displaced by imported manufactured
goods are in the service sector,

Figure |-18.-The Jobs Lost Because of
Imports of Manufactured Products in 1984
(illustrating trade linkages)
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How To Read This Figure: Imports of manufactured products
in 1984 resulted in the loss of 1.5 million jobs in Low Wage
Manufacturing industries, 2.3 million jobs in Medium Wage
industries and 1.6 million jobs in High Wage Manufacturing
businesses. The loss of business for manufacturing, however,
also creates losses for businesses that supply manufacturers
with resources and services. Imports of manufactured products
in 1984, for example, resulted in the loss of 300,000 jobs in
Natural Resource businesses and 660,000 jobs in Transac-
tional businesses.

SOURCE: Office of Technology Assessment (see table 7-10 of ch. 7).

Considering both direct and indirect effects, trade
appears to have reduced business for nearly al U.S.
“high technology” production between 1972 and
1984. Chemical products was one of the only indus-
tries that gained in relative rank between 1972 and
1984, while businesses in electronic components,
office and computer equipment, engines, aircraft, and
other technology-sensitive industries lost rank. In
general, 18 of 20 industries designated as “high tech-
nology” lost rank over this period. Businesses with
heavy natural resource components (i.e., lumber,
leather, tobacco, and paper) gained rank, as did serv-
ice and support businesses.

Measured from the perspective of occupations
gaining or losing advantage from trade, manufactur-
ing employees lost in comparative terms between
1972 and 1984 while [awyers, communication equip-
ment operators, and farmers gained rank. Of all
“hand working,” *“ machine setting, " and “precision
production” jobs in 1984,23 to 32 percent were dis-
placed by imports. These occupations, however, also
gained the most from exports, with 12 to 17 percent
of their 1984 jobs resulting directly or indirectly from
exports. The period showed a sharp break between
the way engineers and scientists were affected by
trade. Scientists benefited from changes in trade,
while engineers were among those most heavily dis-
advantaged. Had all imports that could be manufac-
tured in the United States in 1984 been so manu-
factured, there would theoretically have been 21
percent more jobs for engineers. On the other hand,
14 percent of U.S. engineers owed their jobs to ex-
ports. Natural scientists, computer experts, and
mathematicians were less heavily affected, with a
12 percent loss from imports and an 8 percent gain
from exports. The occupations least affected by trade
were in services (i.e., teachers, health services, cler-
icals, and sales personnel).

Strategic Choices.—It is theoretically possible for
trade to improve living standards throughout the
world, but this promise remains clouded by the stub-
born realities of nationalism, protectionism, and dis-
trust. The central objective of trade policy must be
to make trade a positive sum game for all partici-
pants, including the United States.

Even in the best of circumstances, the theoretical
advantages of free trade can be demonstrated only
for the average American over the long-run. There
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will be winners and losers as trade expands produc-
tion networks across international borders. A sec-
ond objective, therefore, must be to find ways to
share the pain and the advantages of trade as widely
as possible. At a minimum, no group should bear
the bulk of the burden of adjustment.

It is worth beginning by being clear about some
of the problems associated with trade even under
favorable circumstances:

« Expanding trade increases the difficulty of man-
aging the domestic economy without interna-
tional cooperation.

« Expanding trade takes jobs from the individuals
with the lowest skills in the United States, and
increases uncertainty throughout the economy.
Trade has a comparatively large effect on those
with poor educations. In the economy as a
whole, one job in five is held by a college grad-
uate. Only one job in seven lost to trade, how-
ever, is lost by people likely to have college
degrees.

« Statistics underestimate the disruption caused
by expanding trade, since the jobs created by
exports are not necessarily in the same com-
panies, or located in the same place, as the jobs
lost due to imports.

- Foreign producers able to expand their produc-
tivity rapidly may have a significant short-term
advantage in crucial areas before wages in their
home countries increase to reflect productivity
growth. New or infant industries may be hurt
by foreign targeting, although with rapid eco-
nomic change, successful businesses prosper by
being perpetua adolescents.

« A productive and innovative domestic economy
isessential for national security-particularly in
areas where the United States relies on techni-
cal advantages rather than on advantages grow-
ing out of higher levels of spending or manpower.

The most important tool for improving the U.S.
trading position is clearly the restoration of |eader-
ship in areas critical to America's export perform-
ance, as well as productivity gains in manufactur-
ing. Indeed, manufacturing exports are likely to be
the only way that the United States will avoid mas-
sive trade deficits in the foreseeable future. But im-
provements in domestic productivity alone are un-
likely to be adequate in a globa environment where

explicit manipulation of trade by foreign govern-
ments is the norm.

To have any positive effect, management of trade
must be patient and skillful. Under present circum-
stances, unilatera steps taken even by the largest
economy in the world are unlikely to be effective.
Only multinational action is likely to move construc-
tively toward this objective.

U.S. leadership is of vital importance. This |eader-
ship can grow only from a coherent strategy built
around a clear set of objectives and from skillful and
patient negotiationsin avariety of international fo-
rums. Finding a way to put the U.S. trade and spend-
ing accounts in order by shrinking the deficits in gov-
ernment budgets and trade accounts is an essential
first step.

The following options deserve consideration:

« Banking and fiscal policies among nations be-
longing to the Organization for Economic Co-
operation and Development (OECD) could be
coordinated in fact, not just in rhetoric, to en-
sure that such policies are not working at cross
purpoSes.

« Policies coordinating international development
assistance and trade policy in the OECD could
ensure the economic growth in the third world
necessary for a long-term solution for their debt
problems.

« Domestic policy decisions could be scrutinized
more closely for their effects on the U.S. trad-
ing position. Prior to the post-war era, trade
played such a small role in U.S. business trans-
actions that public choicesiin critica areas, rang-
ing from telecommunications to banking to agri-
culture, were made with little attention to the
impact of these choices on the competitive po-
gition of U.S. firms—or, in the case of telecom-
munications, to the impact of opening U.S. mar-
kets to foreign competition without obtaining
reciprocal opportunities for U.S. suppliers to en-
ter foreign markets.

« Cooperative research programs in areas of clear
mutual interest could be expanded. There are
many areas where the combined world benefit
of having a problem solved rapidly is far greater
than the short-term gain that any single coun-
try could enjoy by reaching the god first. Break-
throughs in medicine or safety for a variety of
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industrial operations would be mutually bene-
ficid.

. Tariffs, rather than non-tariff barriers, could be
used when temporary protection is warranted,
Tariffs maintain price competition and the value
of the higher price paid by consumers remains
in the United States, whereas quotas allow ben-
efits of price increases to flow primarily to foreign
suppliers—thereby enabling them to further im-
prove their long-term competitive position and
expand their markets.

. A variety of programs in export promotion could
help businesses unfamiliar with the complex
world of international markets find outlets for
their products. Many of the Nation’s competi-
tors have far more sophisticated systems than
the United States in this area. Information alone
can help. The Department of Agriculture, for
example, has introduced a successful data net-
work that assists comparatively small farming
operations in bidding on foreign solicitations.

. Increased language training, trandation, and
education about the culture of U.S. trading part-
ners could help U.S. exporters understand ex-
port markets and more easily penetrate the |ab-
yrinth of foreign marketing problems.

People in the Production Recipe
(Chs. 10 and 11)

The cycle suggested in figure 1-2 connects peo-
ple in their role as workers and investors to people
in their role as consumers. Some of these people
know each other. Some are connected only by pass-
ing products to each other, and some are connected
through paper flows and electronics. Figure 1-7 pro-
vided a crude description of how these networks
operated in 1984.

Capital invested in new technology, and the way
management chooses to use this technology, has the
potential to reshape these relationships in very basic
ways. Specifically, information technology has the
ability to mechanize tedious and repetitive intellec-
tual tasks in much the same way that farming and
manufacturing equipment mechanized tedious and
repetitive physical tasks. Many of the jobs being cre-
ated in the emerging economy do not appear in con-
ventional categories. While the “labor” part of many
tasks proves comparatively easy to automate, the part
of ajob that requires imagination, a capacity for

learning, or an ability to work with other people is
not easy to automate and therefore represents a
growing fraction of all jobs.

The new networks can make the links connect-
ing a person’s daily work and a job’s contribution
to human welfare more transparent. This can mean
that an apparel worker operating as a part of are-
sponsive team tailors batches of products for spe-
cific clients instead of doing repetitive mass produc-
tion. It can mean an insurance “ para-professional)”
discussing policies with a customer on the phone
and entering data into a termina rather than key-
punching anonymous data. It can mean a teacher
having more time to spend with individual students.

Productive use of new technologies will require
deep changes in management strategies and job
descriptions in areas as diverse as insurance, edu-
cation, hedth, and apparel production. These changes
in turn can undermine long-standing assumptions
about the role of people with different skills, the
power commanded by different groups, the role of
managers, the factors that motivate work, and the
links connecting pay with skill. Some connections
can be explained using the economics of “human
capital.” The networks are obviously also connected
by pride, loyalty, prejudice, compassion, whimsy,
love, and many other factors not measured by book-
keepers.

For better or for worse, the influence of all these
factorsis likely to be reshaped as production net-
works are transformed. The impact is enormously
important but impossible to measure. Systems based
on one kind of prejudice or irrationality may well
be replaced by systems based on others. The task
of management is changed when jobs become less
precisely defined or when the job definitions them-
selves are changing. This can mean that the bargain-
ing power workers have achieved on the basis of
unique skills will be diminished, and that employers
will have difficulty developing satisfactory techniques
for measuring individual contributions.

Education islikely to play acentral rolein deter-
mining who is advantaged and disadvantaged by
structural change. Education seems important not
just for making a person productive as a member
of ateam with afixed purpose, but also because it
helps people learn and change to keep pace with
dynamic production networks.
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Since little is known about the merits of different
approaches to using much modern production and
information equipment, there is little certainty about
the kinds of jobs that should be created. Radically
different strategies are possible:

« |t appears possible to create efficient production
networks basing their performance and flexi-
bility on the intellectual and social skills of em-
ployees.

+ It isaso possible to envision a system where
awell-educated €lite enjoys a mgjority of the
benefits, while the costs of flexibility are paid
by workers forced to take temporary jobs with
narrowly defined tasks monitored by electronic
surveillance.

Whileit is possible that the second of these alter-
natives would prove most effective in a highly com-
petitive economy, a wealth of anecdotes suggests that
it would not. Choices made in the next few years
can play acritical rolein shaping the outcome. Pol-
icy designed to capture the first of the alternatives
must accomplish two things, neither of which is ade-
quate initself: first, it must ensure an adequate sup-
ply of well-trained individuals (meaning education
available throughout a person’s career); and second,
it must ensure a productive and innovative econ-
omy capable of providing jobs that can take advan-
tage of a skilled work force.

Describing Recent Trends.—while changes in
the structure of the economy are changing supplies
of new jobs, the entry of the baby boom into the work
force, the rapid growth of women in the work force,
amove toward early retirement for older men, and
a new wave of immigrants have changed the “supply”
of skills and experience in the work force. There has
also been a change in the racial composition of the
work force. An absolute mgjority of all people joining
the work force between 1985 and 2000 will be minor-
ities, many of whom will enter with comparatively poor
educations.

Changes in the role played by transactional, manu-
facturing, natural resource, and other business sectors
tranglate directly into changesin their share of U.S.
employment. The effect is magnified by differences in
the rate of growth of labor productivity in each sector.

In part because of the comparatively rapid growth
in productivity, the proportion of manufacturing jobs

in the economy has declined—from 27 percent of all
full-time equivalent employment in 1950 to 18 percent
in 1986. Over the same period, jobs in business serv-
ices and related activities grew from 6 to 15 percent.
Changing demand and changing regulations were
largely responsible for the sharp increase in hedlth care,
education, and other government employment during
the 1950s and 1960s, and for their relatively unchanged
share of national employment since 1975.

Changes in production recipes, and even changes
in the overall number of people afirm requires to pro-
duce its products, explain only asmall part of the rad-
ical change in occupations emerging in the economy.
Many of the new jobs fall into unfamiliar categories.
Thisis particularly true in areas where information
equipment has transformed processes and manage-
ment strategies. Awkward terms like “para-profes-
sional,” “para-librarian,” and “super clerk” are used
to bridge the gap between old paradigms about job
categories and ones that remain to be developed.
Professions like “teacher” are likely to be trans-
formed into many identifiable speciaties in the next
few years.

Since figure 1-7 contains all the jobs in America, it
IS possible to follow the contributions of different jobs
to their ultimate contribution in the form of amenity.
Figure 1-19 shows, for example, that jobs for natural
scientists, engineers, and other technical professionals
are heavily concentrated in Defense and Exports. Law-

Figure [-19.-Where Managers and
Professionals Contribute Value*
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How To Read This Figure: Nearly 15°/0 of all managers and
9.6°/0 of all technical professionals in the U.S. are empioyed
directly or indirectly in the process of producing Food for
domestic markets.
“Not including education and health professionals.
SOURCE: Office of Technology Assessment (see table 10-6 of ch. 10)
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yers, socia scientists, and other professionas are con-
centrated in Health, Education, and Recreation.

Looking at the national statistics, managers and
professionas were responsible for nearly 40 percent
of net jobs added between 1972 and 1986 (see figure
1-20). Undoubtedly, many are doing tasks that would
have been handled by clerical personnel in an era
where entering and thinking about data could be clearly
separated. Jobs in sales, administrative support, and
services (other than household or protective services)
aso increased sharply, while there was a net decline
in the number of persons holding jobs as Iaborers, fabri-
cators, and operatives.

Changes in the scale and scope of firms and es-
tablishments that form parts of production networks,
and changes in the scale and scope of work teams
within individua establishments, obviously reshape
the nature of work and the kinds of jobs required.
Occupations once part of rigid hierarchies, like mass
production manufacturing, may be redefined if pro-
ductive use of production equipment requires more
independent intervention on the part of operators.
Attempts to introduce “mass production” manage-
ment into clerical work have not enjoyed much suc-
cess. On the other hand, occupations with a tradi-
tion of independence (e.g., teachers, home builders,

Figure 1-20.-New Jobs and Existing Jobs
by Occupation ’
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Craft, and Repair

Operators, Fabricators, |
and Laborers

Farming & Forestry -

T I
-10 0 10 20 313 40 50

B % of ol 1972 EEZ % of all 1986
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How To Read This Figure: Managers and Professionals held
19.6 percent of all U.S. jobs in 1972 and 24.5°/0 of all jobs in
1986. About 45% of all job growth between 1960 and 1986,
however, resulted from the addition of jobs in these occu-
pations.

SOURCE: Office of Technology Assessment (see table 10-10 of ch. 10),

and physicians) may find themselves in more bu-
reaucratic settings.

The changes in occupations are extremely diverse.
It appears, however, that on average new jobs are
being created most rapidly in areas that require sig-
nificant amounts of education (see figure 1-21). Grow-
ing unemployment rates among young workers with
4 or fewer years of high school was responsible for
asignificant part of al growth in U.S. unemployment
rates in the last decade. High correlations between
education and income persist, although the connec-
tion between skillslearned in formal education and
skills actually required on the job may be becom-
ing less clear.

There may be a growing gap separating people
able to grow and prosper with economic change from
people who, for lack of good education or other rea-
sons, remain trapped in positions with little future.
Janitors, employees in fast-food emporiums, farm la-
bor, maids, and a variety of other occupations are
likely to represent a large part of the American work
force for the foreseeable future.

Changes in Pay and Job Quality.—While areview
of changes in the kinds of jobs produced provides
one measure of how the new production networks
have changed the nature of work, it is also impor-
tant to see how they have changed the quality of

Figure 1-21.-The Growing Demand for
Education (percent of jobs for
indicated level of education)
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B Al jobs in 1986 [ Jobs added 1983-86

How To Read This Figure: About 22 percent of all jobs in 1986
were held by people with four or more years of college edu-
cation. Nearly 27°/0 of all new jobs created between 1983 and
1986 were for positions held by people with 4 or more years
of college education.

SOURCE: Office of Technology Assessment (see table 11-4 of ch. 11).
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the jobs created. Job quality can be measured in a
variety of ways: (a) the wages and benefits paid; (b)
the equality in alocation of wages and benefits (it
is entirely possible for the average wage to grow
while the real wage of many employees fals); (c) the
extent to which working hours can be adjusted as
needed to combine work with raising children, an
education, or partial retirement, while maintaining
the security of the job; and (d) the extent to which
a job provides non-cash rewards in the form of self-
fulfillment, pride, and fun. Each of these ways of
measuring quality require a different approach.

(a) Changes in the wages and benefits paid in
American jobs are filled with paradoxes. Real hourly
wages for non-supervisory production workers have
not increased for 15 years while real GNP per cap-
ita has grown almost constantly. Employee compen-
sation increased at amost exactly the same rate as
productivity until the late 1970s, but comparatively
little of productivity growth since the 1970s has been
passed to employees in the form of increased com-
pensation (see figure 1-22).

Some of these paradoxes can be explained by the
fact that increased international and domestic com-
petition put pressure on U.S. wages. The effect was
reinforced by the rapid growth in the work force re-
sulting from the entry of the baby boom. The fall
in the fraction of GNP paid as wages and salaries,
however, resulted from several other factors. Eco-
nomic transformation meant that a larger fraction
of GNP was needed by businesses replacing equip-
ment. This meant high rates of depreciation and a
decline in the fraction of GNP paid as personal in-
come. Non-wage benefits represent a growing frac-
tion of compensation; more personal income was
paid in the form of retirement benefits and welfare
assistance. interest, dividends, rents, and other un-
earned income became a larger fraction of al income.

The many forces at work have made changes in
compensation difficult to explain. The industries
where compensation increased faster than the aver-
age between 1970 and 1985 make a rather curious
collection: legal services, the armed services, tele-
phone and telegraph, metal mining, government en-
terprises (like the Tennessee Valley Authority), motion
pictures, health services, and investment companies.

Among other things, new patterns of capital in-
vestment have redefined the way wages are paid.

Figure 1-22.-The New Gap Between
Growth in Productivity and Compensation
(real output & compensation per hour)
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How To Read This Figure: Between 1977 and 1987 U.S.
productivity increased 8.4 percent but compensation re-
mained nearly unchanged.

“Preliminary.

SOURCE: Economic Report of the President 1988 (Washington, DC. US. Govern-
ment Printing Office, 1988), p. 300 (see discussion in ch. 11).

Some service industries have invested more money
per employee than manufacturing firms since the
recession of the early 1980s. Competitive markets,
however, mean that these differences are not nec-
essarily linked to wages. High rates of capital invest-
ment per worker may actually reduce the skill levels
required of workers.

Connections between pay and skill become more
ambiguous when the most critical skill offered by
an employee may be a capacity to learn new tasks
quickly, to perform well in unique situations, and
to work well with people. These are “generd” skills,
rather than “specific” skills that allow workers to ben-
efit from a limited supply.

(b) The factors just discussed, coupled with the
shifting pattern of occupations, have reshaped the
way income is distributed. The wages of men have
become somewhat less equally distributed, as have
the wages of women. On average, however, the gap
separating male and female wages is closing, thereby
removing a major source of wage inequality in the
work force. The net effect of these changes is that
overall wage inequality has not changed significantly.
Inequality in compensation has probably grown
more rapidly than inequality in wages because the
benefits offered for different kinds of jobs differ
greatly.
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Even if inequality in wages and salariesis not in-
creasing, demographic and other factors are increas-
ing inequality of household income. Growing num-
bers of households headed by single women, the
growing importance of unearned income (which is
very unegually distributed), and the fact that high-
income people tend to marry each other created a
Situation where income per household became strik-
ingly less equal during the 1980s.

These and other effects have resulted in a Situa-
tion where real after-tax income has fallen for more
than 90 percent of American households. Some of
this has resulted from the decline in family size.
Household incomes “per adult-equivalent family
member” have increased for most household types;’
Inequality in household income per family member
has, however, also increased during the past decade.

(c) Apart from pay, aworker’s ability to controf
working hours, and ultimately the ability to keep a
job, is obviously a critical measure of job quality.
Two perspectives on this issue are important. Flex-
ibility is important to employees as well as to em-
ployers, athough for different reasons.

Working parents, students, people in semi-retire-
ment, and people interested in job mobility often find
flexibility in working hours an asset. Employers need
flexibility to respond to new competitive pressures,
business cycles, and to introduce new production
schemes. The record on balancing the employer and
employee interest in flexibility is mixed.

The search for greater flexibility has caused many
employers to minimize commitments to permanent
staffs. The number of people working in temporary
or part-time jobs has increased rapidly. Thisis an
advantage for some and a liability for others. The
key question is the extent to which changes in work-
ing hours are under a worker’s control. Mothers
wishing to work at home, independent owner-oper-
ators, self-employed construction managers, and
farmers are often willing to trade uncertainty for the
sense of independence they can achieve by work-
ing for themselves or by themselves. For many, how-
ever, the uncertainty is highly unwelcome. The num-
ber of women who worked part time involuntarily,
for example, increased 300 percent between 1967
and 1984.

5An adult-equivalent counts children as a fraction of an adult.See
ch. 11 for a further discussion.

Surprisingly few people in the United States hold
stable, 40 hour a week jobs. Throughout the econ-
omy, temporary, part-time, and self-employed work-
ers increased 25 percent between 1975 and 1985
and now represent 27 percent of the work force. High
volatility in employment has always been endured
by nonunion employees with comparatively few
skills. Temporary employment, however, has be-
come common even for individuals with basic skills.
Most of the burden of adjustment seems to be born
by people with comparatively poor educations (see
figure 1-23). College graduates weather recessions
with comparatively low rates of unemployment,
while unemployment for high school drop-outs went
over 20 percent in the early 1980s. Annual turnover
rates for blue-collar occupations may be as high as
20 percent.

While there appears to be some growth in the
number of firms attempting to stabilize employment
by encouraging wage flexibility through profit-shar-
ing and other means, firms have consistently achieved
flexibility in the United States through new hires and
lay-offs. Thisis particularly tempting when firms em-
ploy older, comparatively expensive workers with
obsolescent skills, while new production systems
place a premium on credentials and basic skills that
these older workers may lack. It is difficult for afirm

Figure 1-23.-Who Bears the Burden of
Change? (unemployment and education)

Percent unemployed
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DN less than 4 years of
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4 o more years of
college
4 years of high
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How To Read This Figure: In 1985, 16°/0 of people with less
than 4 years of high school were unemployed but only 2.6°/0
of people with four or more years of college were unem-
ployed.

SOURCE: U.S. Department of Education, Center for Education Statistics, The Con-

dition of Education (Washington, DC: U.S. Government Printing Office,
1986), table 2-3 (see discussion in ch. 11).
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to justify retraining when workers with adequate
training are looking for work, and when the costs
of training can be lost if an employee leaves a job
to work elsewhere.

The shiftsin occupation by industry are painfully
visible in statistics on experienced workers who lost
their jobs between 1981 and 1986 because of plant
closings or lay-offs. Of the 5 million people unem-
ployed due to these factors, half had worked in man-
ufacturing, where nearly 1 job in 8 was eliminated.
The service industries were virtually untouched. In
spite of the severe recession of the early 1980s, only
2 percent of people working in finance, insurance,
and real estate, and only 4 percent of the workers
in business services, were displaced. These busi-
nesses added jobs throughout the 1980s.

Workers displaced by economic restructuring faced
adifficult period of adjustment. Of those displaced
between 1981 and 1986, less than one-third were
reemployed with salaries equal to or greater than
their previous jobs. Nearly half failed to find full-time
employment. Displacement hit older workers with
particular force; less than half of displaced workers
over the age of 55 had any kind of employment in
1986.

(d) However important, there is plainly no good
index for non-cash rewards of working life. As earlier
discussions indicate, there appears to be an enor-
mous range of possibilities in the character of the
jobs created by emerging production networks. It is
clearly possible that mechanical tasks can be largely
eliminated, freeing workers for tasks they find per-
sonally more rewarding. It isalso possible that they
will find jobs more narrowly defined and monitored.

The rapid shift away from jobs in mining, agri-
culture, and heavy manufacturing has helped cre-
ate a steady decline in rates of occupational injuries
and deaths. Accident rates for manufacturing, for ex-
ample, are five times higher than those in transac-
tional activities. New jobs, however, present risks
that may be difficult to detect. Stress, sometimes in-
duced by job insecurity, may be the most common
health problem of high-pressure jobs demanding
responsiveness in unusua situations. Rapid changes
in production techniques may mean that by the time
the health problems of a process are established, the
process will be long obsolete.

Strategic Choices.—The challenge of policy de-
signed to influence the way people are used in pro-
duction recipes is to find a way to encourage sup-
plies of people empowered by their education and
experience to assume more attractive positions in
the work force, and to encourage employers to build
productive systems that create attractive jobs.

A specific challenge is avoiding a potential mis-
match between the skills offered by young workers
who may have been poorly served by the Nation's
educational system, and an economy that increas-
ingly links jobs to education and intellectual skills.

A second goal isto ensure that the costs and ben-
efits of needed business flexibility are equitably
shared. Alternatives must be found to flexibility built
around lay-offs of people least able to bear the
burden.

The following specific programs deserve consid-
eration:

+ Encouraging profit-sharing, in which the con-
sequences of poor economic performance of a
firm would be shared by employees in an equi-
table way rather than being, in effect, passed
on to those individuals with the least potential
for reemployment.

« Establishment of a Learning Research Institute,
designed to provide local school systems, uni-
versities, and corporate training and retraining
programs with an expanded set of tools for in-
creasing the productivity of teaching and learn-
ing. The institute would conduct basic and ap-
plied research on the use of advanced learning
technology, and on the new strategies of peda-
gogy required to make use of this technology.

« Encouraging, or requiring, universally retaina-
ble pensions and health insurance.

+ Subsidies for education beyond high school,
based on aflexible system of loans and vouchers
that could be used to supplement corporate
training funds.

+ Welfare programs designed to provide incen-
tives for education, training, and reemployment.

+ A program designed to ensure that the emer-
gence of flexible production networks often built
around comparatively small firms or establish-
ments does not undermine provisions ensur-
ing employee safety, freedom from unnecessary
stress, and privacy.
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Structural Change in the Eight Major
Amenity Networks of the American
Economy (Chs. 3, 6, 9, and 12)

The previous discussion focused on a nationwide
view of structural change. Many of the most impor-
tant features of this change, however, cannot be un-
derstood without a careful look at the way produc-
tion networks are being defined to deliver specific
amenities. Virtually every production network is ei-
ther in the midst of a basic change or may be enter-
ing one. They share many of the themes already
identified: expanded consumer choice and fragmen-
tation of markets, complex production networks,
growing involvement in international production,
and a profound redefinition of the nature of work.
The quality of amenity consumers receive, and the
kinds of jobs created to produce this amenity, may
change in basic ways. The following section can pro-
vide only the most cursory sketch of the complex
changes underway in each amenity group.

In some ways the structure of the amenity net-
works are becoming more similar in the way they
are managed, in the quality of the jobs they create,
in the way they conduct research, and in the way
they areinvolved in international trade. The unique
features of each network, however, merit unique ap-
proaches to public policy. Strategies for improving
the performance of each network will clearly work
best if they are undertaken with a clear grasp of the
changes taking place throughout the economy. Sim-
ilarly, programs designed to improve prospects for
growth in the economy as a whole are unlikely to
succeed unless they are tested in the way they af-
fect the performance of individual sectors. While the
objectives of policy may be read from the following
discussion of trends and the potential for change in
each magjor network, no attempt is made to define
alternative courses of action.

Food (15 percent of persona and
government spending)

The Food amenity can be measured by the qual-
ity, variety, and convenience of food products pur-
chased by people in different income groups, and
by the extent to which eating habits contribute to
good health. The two measures can, of course, give
contradictory results.

Better information about the connection between
diet and health, changes in taste, and a variety of
other factors have reshaped American consumption
recipes for Food over the past few years. For example:

« an increased number of working women and
more hurried lifestyles have led to growth in
restaurant eating, even for breakfast;

- greater concern for health has led to a decline
in consumption of red meats and other sources
of cholesterol, and to an increase in consump-
tion of fish, poultry, low-fat milk, fruits, and
vegetables; and

« there has been an emergence of more varied
tastes both in restaurant and stores.

While most Americans enjoy an increasingly varied
and healthy diet, poor nutrition continues to be a
problem for the elderly, the homeless, poor preg-
nant women, and other groups.

The network of businesses that bring food to
American forks looks increasingly like the networks
that bring other retail products to market—similar
in the sophistication of their management, in the in-
tensity with which they employ research, in the way
manufacturing and business services are integrated
into production networks, in the way they are linked
to international markets, and in the education and
training of the people they employ. Food produc-
tion remains a mgjor part of the economy, but the
productivity of farming has grown so quickly that
farming now provides only 3 percent of all jobs. The
number of farmers may continue to decline since
productivity growth is likely to remain high in most
farming activities. There is some concern, however,
that inadequate attention has been paid to the prob-
lem of increasing efficiency in products other than
whest, corn, and other bulk commodities.

The pizza parable discussed earlier provides some
clues about places where productivity growth can
be expected. New information technology, improved
packaging, and a variety of other technologies can
alow a greater variety of fresh products to be avail-
able at comparatively low cost. There are some
clouds on the horizon. Increases in the scale of firms,
from farms to grocery chains, could decrease com-
petition. Foreign firms could continue to capture do
mestic markets in processed foods and other high-
value food products.
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The following trends can be identified:

¢ Consolidation of farm ownership and ownership
of food processing and retail operationsiis likely
to continue. By the year 2000, the 14 percent
of farms with annual sales of more than $250,000
are likely to be taking 80 to 90 percent of cash
receipts. Farms are operated increasingly like
businesses in other sectors. The share of man-
agers and professionals in farming has doubled
since 1976.

» Net imports of high-value processed foods since
1979 have grown so fast that their value nearly
equals the U.S. trade advantage in bulk com-
modities. Foreign producers are also gaining
markets in some food processing technology.

¢ Grocery stores are getting bigger and offering
agreater variety of products. Some stores offer
20,000 products and cover 200,000 square feet.
These “superstores’ account for 28 percent of
al grocery sales. Convenience stores, typicaly
franchise chains, have grown rapidly to fill mar-
ket needs not met by these super-stores. They
are also major financial centers. Supermarkets
cash one-third of al non-government checks.

¢ Restaurants and other food service firms now
account for over 5 percent of all U.S. employ-
ment. Fast-food, typically in franchises or sub-
sidiaries of large firms, has rapidly gained share.
The fast-food format and a variety of technol-
ogies like microwaves and deep-fat fryers in-
creased productivity until the mid 1970s, but
productivity has not grown significantly since.

e Productivity gains in food manufacturing will
continue, but research levels may be inadequate
to the challenge. Packaging technology seems
particularly critical both to improve quality and
to reduce costs—packaging costs more than the
contents for a growing number of products rang-
ing from beer to breakfast cereal.

Perhaps most critically, information technol ogies
have the potential to improve the performance and
reshape relationships throughout the Food system.
Data entered automatically through the scanners that
price more than half of all groceries purchased today
can improve the productivity of check-out clerks.
More importantly, the data entered drives an infor-
mation system capable of reducing paperwork and
improving the efficiency of activities throughout the

system. It allows rapid price changes, measurement
of consumer response to advertising, closer inven-
tory control, precise dispatch orders for trucking, im-
proved coupon management ($2 billion in coupons
were redeemed in 1983) and reduced error ratesin
billing, ordering, and pricing.

Jobs throughout the Food system are aready in
flux. Automation is replacing much labor in food
preparation and is demanding new sets of skills. Con-
solidation of wholesale and retail chains, coupled
with automated equipment, has eliminated many
jobs and has resulted in the substitution of part-time
for full-time work. The elimination of skilled jobs in
grocery stores (meat-cutting in particular) has re-
duced employee leverage in bargaining for wages.

In spite of the tradition of independence in Amer-
ican farming, the government is heavily involved
in the enterprise. Mgjor Federal programs support
prices, regulate international trade, and subsidize re-
search. Farm production commands a significant
amount of basic research, a large fraction of which
is supported by public funds. The research program
has an exceptionally fine record in moving ideas
from the laboratory to productive practice.

Government involvement also shapes the geog-
raphy of Food production. Subsidies for water sup-
plies and price supports have allowed production
of commodities like wheat and corn to be profitable
in parts of the country that might not otherwise sup-
port such production.

Health (11 percent of personal and
government spending)

Consumption recipes for good health involve in-
creasingly complex decisions about investments in
health promotion (e.g., appropriate exercise), disease
prevention (e.g., changing smoking and drinking
habits, controlling hypertension), public and private
investments in environmental controls and safety
devices, and investments in clinical treatment of
medica problems. In 1983, approximately $350 bil-
lion was paid to health enterprises; $17 billion was
spent for self-care medication, fitness equipment, and
nutrition aids; and $50 billion for environmental
controls.

It seems possible to improve national health sta-
tus without significant increases in spending given
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away that provides a better match between spend-
ing and amenity measured in terms of improved
health and longevity. Calculations presented in chap-
ter 3 show that average life expectancy in the United
States could well reach 80 years without extraordi-
nary breakthroughs in medical technology. This
would almost require greater incentives for individ-
uals and households to take responsibility for their
own health. Smoking habits, seat belt use, modest
attention to diet, prenatal care, the strength of a per-
son’s social contacts, and other aspects of lifestyle
have a mgjor effect on life expectancy. Improved
health would also require strong incentives for re-
search, development, and innovation.

It is also possible to imagine a system choking on
regulations and red tape, a system bureaucratized
to the point where patient care was compromised
in the interest of avoiding litigation or following rigid
guidelines. Pressure to reduce health care costs when
an aging population needs more health care serv-
ices could lead to areal declinein health status and
increasing inequality among different segments of
the population.

It proves difficult to draw aclear line between con-
sumption and production recipes for Health. It is
clear that both are changing. A better understand-
ing of the connections between diet, smoking, and
other aspects of lifestyle and good health seems to
have atered many American habits. The high cost
and sophistication of medical technology have made
management, research, productivity, paperwork, liti-
gation, finance, and even advertising an important
part of a business once dominated by independent
private practitioners. These new tasks, coupled with
new alternatives for women once willing to work
at low wages as nurses, are reshaping the nature of
work in Health professions,

New technology, better consumer information, and
improved management of health resources have im-
proved the health status of Americans during the
past few decades. Life expectancy in the United States
has increased 6.5 years since 1950 (the penalty for
living longer is that each person spends more time
in some state of ill health).

These averages belie great inequalities. Life ex-
pectancy in Hawali is higher than in Sweden or Ja-
pan, while life expectancy in Louisiana is lower than
in Singapore. Infant mortality rates in Washington,

DC are close to those of the poorest developing coun-
tries. The differences are due partly to inadequate
access to health care, and partly to the fact that differ-
ences in lifestyles contribute to differences in health.
The comparatively poor U.S. health statistics occur
in spite of the high quality of U.S. medicine because
of defectsin other parts of the American recipe for
Health. The health status of the poor is often limited
by avariety of socia and environmental conditions
beyond the reach of traditional health-related spend-
ing. A large number of households are not covered
by any health insurance program, public or private.
This group may grow as the work force turns to
greater use of temporary and part-time workers.
These people tend to be much sicker by the time
they enter the health care system. American mor-
tality statistics are, therefore, not necessarily a good
measure of the quality of the U.S. medical facilities.
They may instead be a measure of the availability
of insurance coverage, inequality in income, racia
discrimination, and other social phenomena beyond
the reach of medical enterprises.

Technology has obviously made a significant con-
tribution to the quality of American health care. Sur-
gical techniques continue to improve. Biotechnol-
ogies promise both new diagnostics and, hopefully,
new treatments for a variety of conditions. Engineer-
ing advances permit prosthetics, artificial organs, and
greater assistance for the visualy and hearing hand-
icapped.

Expensive new technologies like Magnetic Reso-
nance Imagery and Computer Assisted Tomography
have centralized some activitiesinto “tertiary” hos-
pital centers. Other technologies have permitted
treatments once requiring extensive hospitalization
to be conducted in smaller clinics or on an “out-
patient” basis, and have permitted home treatment
to replace some hospital care. Implantable pumps,
for example, allow controlled dosage of a variety of
drugs outside of hospital settings.

Information equipment may affect health care
costs, hedth care quality, and the structure of Health
businesses as profoundly as any of the technologies
just listed. More sophisticated management systems,
growing complexity of procedures, and an avalanche
of paperwork connected with cost-containment and
(increasingly) legal issues have made information
management a major part of the health care busi-
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ness. Computer-based record management has im-
proved efficiency and reduced costs in everything
from patient billing to inventory control. It is now
possible to store high-resolution photographs of
specimens and other records electronicaly. Informa-
tion equipment permits small home care firms to
manage complex paperwork. New technology can
permit rapid communication between specidistsin
different parts of a city, or indeed different parts of
the country. It can permit telemetry to monitor pa-
tients being treated at home.

The challenge of better integration of health treat-
ment can be seen in the baffling statistics on use
of different therapeutic techniques. The probability
that a women will have a hysterectomy, for exam-
ple, is 20 percent in some markets and 70 percent
in others. At least one (possibly both) of these re-
giona practices must be wrong. Information equip-
ment should be able to permit more precise sharing
and analysis of procedures. In some cases, informa-
tion egquipment can even provide a “second opin-
ion” for a physician otherwise forced to rely on his
or her own memory about techniques.

The effects of these and other changes have al-
ready transformed the structure of “production” in
hedth enterprises. Once dominated by general prac-
titioners who would occasionally refer a patient to
ahospital, the business of medicine now integrates
individua practitioners, group practices, and tightly
managed hospital corporations, as well as a grow-
ing array of satellite ingtitutions: testing laboratories,
out-patient clinics, hospices, nursing homes, home-
care specialists, and even “doc in a box” emergency
care facilities in shopping centers. The number of
people receiving medical care from a health main-
tenance organization (HMO), as opposed to a pri-
vately practicing physician, nearly doubled from
1981 to 1985. Using modern management tech-
niques, hospitals and other health organizations are
beginning to behave like other service organizations.
Enormous investments in environmental protection
have created wholly new business opportunities.
Cleaning hazardous waste sites alone promises to
generate a significant amount of future business.

The changes just discussed are also transforming
the nature of health as a profession. Physicians are
frequently hired on fixed salaries much as any other
technical professional. A shortage of nurses is de-

veloping as women realize that other occupations
result in greater returns for equivalent levels of ex-
perience and education, and typically offer less er-
ratic hours.

The cost of new technology, coupled with rapid
growth of the elderly population and expanded pub
lic insurance programs, have also led to explosive
growth in health care costs and have spawned a
number of regulatory remedies to control costs.
While it may well be that Americans would freely
choose to spend an increasing share of their incomes
on Health, the question of whether spending levels
are or are not appropriate cannot be resolved by a
simple appeal to market forces. The task of design-
ing a financing system that provides incentives to
maximize the quality of health outcomes while min-
imizing costs has proved to be vexing for both pub-
lic and private insurance programs.

By the early 1980s, there was general agreement
that the incentive and regulatory systemsin the
health industry needed revision. Both private and
public insurers moved away from “fee for service”’
reimbursement. The challenge has been to find a
substitute that does not collapse under ever more
invasive regulation. Government and private insur-
ance regulations have attempted to force greater at-
tention to the costs and benefits of different treat-
ments. As a result there has been some reduction
in patient use of hospitals and physicians. Hospitali-
zation rates for prepaid plans, where hospitals have
a strong incentive to minimize costs, are 10 to 40
percent lower than those for people with insurance
that pay fees for services. Physician visits per per-
son have fallen since 1976.

Housing (20 percent of personal and
government spending)

Owning a detached home remains a firm part of
nearly every American’s vision of a good life. De-
cent housing is largely a matter of taste, but it surely
includes security, a pleasant landscape, low main-
tenance, and low operating costs. It also means a
pleasant home with access to jobs (frequently jobs
for several members of the household), shopping,
schools, and day care facilities.

Changes in taste and demographics also redefine
definitions of housing quality. The rapid growth of
the elderly population, for example, creates new
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housing needs. Fully 40 percent of Americans aged
65 to 74 have some kind of disability that limits their
activity, and 63 percent of those over 75 have some
disability. Shrinking leisure time has made the
amenities of a comfortable home substitute for other
forms of recreational spending. Homes have also be-
come centers for home health care, and even places
of part-time work.

Housing is, of course, an investment in addition
to an amenity. Home ownership differentiates those
with assets from those that lack them in contem-
porary America. The net worth of households own-
ing homes is nine times higher than the net worth
of renters and home equity represents two-thirds of
the net worth of home owners. The high mobility
of Americans reinforces the tendency to consider a
home a temporary investment, with purchasers pay-
ing as much attention to the hypothetical desires of
the next buyer as to their own.

On average, the quality of American housing is
improving. The average home has more rooms per
person, and is more likely to have air-conditioning,
afull garage, and a well-equipped kitchen, than ever
before. On the other hand, home ownership has
moved beyond the means of many young Ameri-
cans, particularly those moving to areas where em-
ployment is expanding rapidly. The fraction of me-
dian household income needed to purchase a new
home is more than 50 percent above what it was
in 1968. Housing costs are also an increasing bur-
den for poor families, particularly homes with a sin-
gle wage earner. The cost of buying the average new
house would require 75 percent of the average in-
come of single women. One result of these trends
has been an increase in renting. The extreme symp-
tom is growing homelessness.

Many households have found affordable housing
only at considerable distances from their jobs—a ma-
jor problem for households with two earners. In ef-
fect, housing costs are traded against the cost of time
spent commuting. Only half of the people in the San
Francisco area now work and live in the same town.
Since men commute 35 percent more miles and
spend 15 percent more time commuting than women,
it appears that women may be taking jobs closer to
home, possibly sacrificing income in order to com-
bine lives as a homemaker and paid employee.

The high cost of housing results from several
factors:

+ Land costs have soared, particularly in rapidly
growing urban areas. Growth constraints have
exaggerated the problem in many areas.

« Changes in regulations have forced purchasers
of home mortgages into competition with wider
financial markets. Financing expenses remain
a dominant housing cost.

+ Productivity has fallen in construction.

« Rising energy prices have increased the price
of home operations.

The costs associated with land prices are obviously
not touched by changes in the production recipe just
described. They require changes in the efficiency of
transportation, changes in tax laws that may en-
courage speculation, and policies that may affect the
location of jobs, retail facilities, recreationa facilities,
and other destinations.

The recipe by which houses are produced has not
changed significantly in some time, In spite of fore-
casts about factory-built housing dating to the early
1930s, little has actually happened. Radical swings
in demand for new housing, and a history of frag-
mentation in home construction businesses, has kept
research and capital investment in this industry far
below that of most manufacturing firms. There are
reasons to believe, however, that significant change
is not only possible but necessary.

The U.S. housing industry could follow the trends
of the industry in Sweden and Japan, moving con-
struction away from highly fragmented small firms
with few investments in capital equipment or trained
employees, and toward production networks that
more closely resemble other manufacturing opera-
tions. The result would be a profound change in the
nature of the institutions supplying Housing in the
United States, as well as a change in the quality of
the product:

« The house itself could be designed on the ba-
sis of more systematic research. At present, most
innovations come from component suppliers,
with little research directed at the integrated per-
formance of the structure itself. There is com-
pelling evidence that smple, inexpensive changes
in home design make new homes not only more
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comfortable but less expensive to operate.

« Factory construction could lead to both greater
reliability and energy efficiency. Houses could
be “brand name” products with multi-year
guarantees of reliability.

+ Productivity of home manufacturing could ben-
efit from greater capital investment in produc-
tion facilities and the use of advanced assembly
techniques. The home building industry invests
little in improving production technology.

« Homes could be assembled by firms specializ-
ing in Site preparation and rapid site assembly
of factory components. These firms could either
be independent or franchises of larger firms (as
they are in Sweden).

+ Homes could be marketed from showrooms,
where prospective clients can design floor plans
and explore aternative exterior and interior
finishings on computer screens. The Japanese
claim to be able to convert designs into finished
houses in 3 weeks.

Changes of the sort just described could radically
change the nature of construction work. The con-
struction industry has always achieved a high de-
gree of flexibility by using temporary work teams.
It has an extraordinary ability to assemble many dis-
ciplines quickly. Changes in production recipe could
make construction work more closely resemble jobs
in other manufacturing industries. (Of coursg, it is
aso likely that manufacturing enterprises will change
in ways that may make them more closely resem-
ble construction in the way work teams are assem-
bled on short notice.)

If the construction industry began to resemble the
organizational structure of manufacturing, a large
number of design, research, and customer support
jobs would be created. Sales operations would com-
bine design, finance, and marketing. Production
work would involve programming equipment to pro-
duce unique products, maintaining sophisticated
equipment, and learning to operate new tools.

The changes in construction networks could, how-
ever, aso be used to replace skilled construction jobs
with low-paid, low-skilled employees in production
facilities. Many “factory” construction facilities in the
United States use temporary labor.

The U.S. home building industry has largely been
shielded from foreign competition but the situation

has changed rapidly. Foreign appliances, fittings, and
other components are entering U.S. markets rapidly.
There is area risk that without some significant
change in the productivity of U.S. construction tech-
niques, U.S. firms could become little more than as-
semblers of foreign products using foreign-made
tools.

Without some change in housing technology or
policy, a growing number of Americans may find
themselves faced with painful choices between
cramped quarters and long commutes. It is possi-
ble that productivity would continue to decline, and
U.S. home owners may be burdened with continu-
ing increases in home prices, and with inefficient
structures in which operating costs could rise sharply
if energy prices increase.

Since residences consume nearly 30 percent of al
electricity generated by U.S. utilities, and are largely
responsible for the peak demands that motivate new
plant construction, there is a critical need to com-
municate accurate costs to residential customers.
Residences also consume approximately 20 percent
of U.S. ail and gas. It should be possible to cut energy
consumption of new homes in half with improved
windows, lighting, appliances, better heating and air-
conditioning controls, and advanced materials. More
over, communications technologies are being tested
that can help households adjust eectricity use to
minimize cost both for themselves and the utilities.
This will require pricing electricity not as a com-
modity but as a product whose value depends on
the season and the time of day.

Transportation (11 percent of persona and
government spending)

The amenity of Transportation is measurable by
the extent to which people can go where they want,
when they want. This has become almost synon-
ymous with travel by automobile; 86 percent of all
work trips in cars were made aone in 1983, and
the driver was aone in a car for 60 percent of all
vehicle miles traveled. In spite of massive public in-
vestments, travel on public transit continues to de-
cline. The comparatively low densities of most U.S,
living and working areas makes transit a poor alter-
native for all but the most densely populated urban
centers, such as New Y ork, Chicago, Boston, or Phil-
adelphia. Mass transit is often used only as a last
resort. One-third of mass transit passengers live in
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households that do not own cars. The central chal-
lenge of personal transport in the United States re-
mains one of preserving the amenity inherent in a
personal vehicle while providing needed mobility
for those unable to drive.

Complex networks of production have altered de-
mand for business transportation services (typicaly
demanding more reliable and timely deliveries), and
have changed the geography of production and the
location of jobs. Demographic changes and changes
in housing costs have shifted the location of hous-
ing. The result is new patterns of demand for both
persona and business transportation.

In 1980, 60 percent of the 31 million commuters
in the Nation's 25 largest urban areas lived in subur-
ban areas and traveled to jobs outside the centra
business district. There is how one car for every
licensed driver. Public transport is increasingly dom-
inated by air travel, which has appeared as a sub-
stitute for long bus and train trips.

There has been little net improvement in the real
efficiency of auto travel. Thereal costs of driving a
mile have not changed significantly in 15 years.
Imports of inexpensive and durable cars increased
competition for domestic markets and placed new
emphasis on quality and fuel economy. These im-
provements have largely offset the higher cost of fuel.
On the other hand, travel times to work and shop-
ping remain comparatively unchanged because of
a combination of congestion and decentralization.
Little can or will change without both private efforts
to improve personal vehicles and a public effort to
provide improved highways. The recipe for Trans-
portation plainly involves a coordination of public
and private investment.

Transportation provides an enormous variety of
jobs, ranging from high-skill/high-wage positions for
airline pilots to minimum wage jobs in gasoline sta-
tions. Since personal transportation is by private au-
tomobile, Transportation provides as many jobs in
manufacturing as it does for paid vehicle operators.

[t should be possible to make the Nation’s Trans-
portation system faster, more flexible, less costly, and
safer by increasing the variety and capabilities of per-
sonal vehicles. High-performance, two-passenger ve-
hicles could be given privileged commuter lanes and
parking. Low-speed vehicles with minimal licensing

requirements could provide mobility for the elderly
or young teenagers in communities. Improvements
are also possible in the coordination of traffic sig-
nals, and better information on congestion and road
conditions can be transmitted to individua vehicles—
again, a combination of private and public equipment.

Improved communication systems may permit
more people to work at home, but it appears un-
likely that this will significantly reduce transport
needs. On the contrary, communications technol-
ogy may increase travel, by making more people
aware of opportunities for business, shopping, and
recreation. Cellular telephones can even make cars
double as offices.

The near doubling of fuel economy of automobiles
played a major role in reducing U.S. and world pe-
troleum imports. It is possible to achieve another
doubling or even tripling in fuel economy without
significant sacrifices in vehicle performance. A co-
ordinated movement to a fuel other than gasoline
would also ease pressure on the system. This, too,
is likely to require public as well as private invest-
ment if such a transition is to occur before a crisis
strikes.

Without some imagination to break the current
stagnation in the performance of the personal trans-
portation system, it is possible to imagine a system
that not only failsto improve but that offers declin-
ing levels of amenity. The system could become in-
creasingly congested and poorly matched to the di-
verse needs of a complex society. It could also fail
to serve the needs of production systems dependent
on fast, reliable, flexible transport systems. Without
adequate investment, the existing Transportation in-
frastructure could deteriorate, and congestion along
existing highways could increase. A system heavily
dependent on oil could be very vulnerable to the
availability and price of foreign oil.

Clothing and Personal Care (7 percent of
personal and government spending)

Americans are clearly impressed by the symbolism
of clothing, and clothing purchases rise sharply with
income. Americans consume twice as many square
yards of cloth per person as the average French or
German consumer.
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The technology of production in textiles and ap-
parel is going through revolutionary changes. Com-
puter-driven shuttleless looms and cutting machines
now dominate the market. Apparel assembly, which
the industrial revolution seems to have bypassed,
may soon be automated using robotic sewing equip-
ment now entering the market.

Perhaps more importantly, the network connect-
ing producers together appears to be on the brink
of amajor change. The change is forced both by new
technology and the pressure of imported products
that have devastated markets for domestic produc-
ersin a growing number of products. The industry
IS moving quickly to integrate operations from fiber
production to retail outlets. The goal isto make a
radical reduction in the 65 weeks now required to
move fiber to aretail store in the form of finished
apparel. Thisis done through adoption of standard-
ization, responsive transportation systems, and pro-
duction equipment that allows high productivity in
comparatively small batch production. These respon-
sive systems alow retail outlets to carry more prod-
ucts in more sizes without increasing inventories.
The cost of producing products tailored to a person’s
unigue measurements may soon be little more than
the cost of mass-produced garments. If this occurs,
the industry will have come full circle from tailor-
ing to commodities and back to tailoring in a hun-
dred years. Ironically, the productivity of individual
steps in this network (e.g., trucking or weaving) may
decrease while the product|V|ty of the system taken
as awhole may increase.

Given the intense nature of foreign competition,
it seems apparent that the network delivering ap-
parel to U.S. consumers will either have to undergo
major improvements in productivity or become lit-
tle more than a vendor for foreign products. On the
other hand, it isentirely possible that aflexible and
responsive domestic system can provide customers
with fashions and service impossible to provide from
foreign suppliers.

Whether reshaped by trade or by new technology
and management systems, employment in the col-
lection of enterprises just described will change. The
trend is already evident. Between 1977 and the end
of 1987, employment in the apparel industry fell 16
percent and textile employment fell 18 percent.
Heavy investment in modern production equipment

has eliminated many jobs in fiber production and
textiles. Automation will also reduce jobs in apparel
assembly. The jobs eliminated will largely be those
held by people with comparatively low skills. Many
of them are minorities with few resources for other
jobs. The jobs created will require skill in manag-
ing orders, maintaining and programming sophisti-
cated equipment, and other functions likely to re-
quire a significant amount of specialized training.
Some effort will be needed to provide people now
employed by the industry with the new skills needed.

Job loss in textile and apparel production is partly
offset by rapid growth in apparel retailing. Retail ap-
parel and accessory stores provide jobs for nearly
1 million people, and over 2 million people are em-
ployed by department stores.

In spite of the importance of this sector of the econ-
omy, the U.S. Government spends few resources on
research and development work for textile or apparel
technology.

Education (7 percent of personal and
government spending)

Education is both an end and a means to an end.
It provides tools critical for finding rewarding em-
ployment in a complex economy. Education also
proves to be strongly correlated with health, and with
an ability to recover from such personal disasters
asillness, divorce, or ajob loss. It opens doors to
cultural opportunities that are otherwise inaccessible.

Education is also one of the Nation's largest en-
terprises, Between $300 and $500 hillion are spent
on Education each year (the range results from an
inability to count corporate investments in Educa-
tion). The total investment in learning exceeds the
$240 billion annual private investment in buildings
and structures. About one American in threeis en-
rolled in some kind of educational program during
the year.

The Nation’s educationa system may be on the
brink of a major change. This results both from a
fundamental change in the demand for educational
services and from the fact that new technology
makes it possible to consider real improvementsin
the productivity of both teaching and learning. Taken
together, these forces could change what is taught,
when it is taught, where it is taught, and the nature
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of teaching as a profession. There are some stark
dternatives:

« The system could change in a way that makes
learning more productive and fun while allow-
ing teachers more time to spend with individ-
uals as coaches or tutors. It could put more
power in the hands of the learner, tailor instruc-
tion to each person’s level of understanding and
learning speed and technique, and make it eas-
ier for an individual to learn when instruction
IS most needed.

« The system could create rigid centralization of
course design, mechanical-and impersonal in-
struction, national regulation, and a contraction
of choice for both students and instructors. Adult
training programs could widen the gap between
those with good educational skills and those
lacking them.

The difference between the two depends heavily on
public choice.

Demand for Education has changed both in qual-
itative and quantitative terms. Demand for formal
educational services (K-12 and college education) de
clined with the graduation of the baby boom gener-
ation, while demand for adult training has increased.
Not only do the emerging jobs require a higher level
of educational skills, but jobs are changing in ways
that require a continuous renewal of skills. The kinds
of basic skills required of entry-level employees are
reshaped by these new demands. Skills in working
with people in groups, in self-education, in coping
with ambiguity, and in coping with too much or too
little information become requirements as important
as any specialized training.

The red costs of employee training are almost im-
possible to measure. Formal training can be tracked,
but the costs of informal training and of problems
created by inadequate training (e.g., Three Mile Is-
land) are more ambiguous. They are obviously very
large. It appears, however, that people most likely
to benefit from forma and informal on-the-job train-
ing are those who come to the position with a good
basic education. If anything, retraining appears to
be widening, not reducing, the gap separating highly
skilled from unskilled employees.

The basic characteristics of America's educational
system have not changed significantly in a century,

and each student continues to have unique learn-
ing styles and interests. The existing educationa sys-
tem appears to be highly persona and differentiated.
However, the isolation of individua instructors may
have the opposite effect. Studies indicate that a typi-
cal student in primary or secondary school (grades
K-12) receives less than 1 minute per day of indi-
vidual attention. Teachers throughout the country
teach nearly the same course from similar texts, and
spend large fractions of their time repeating stand-
ard lectures or performing routine administrative
functions. Apart from buildings, desks, and black-
boards, virtually no capital equipment is used in this,
the Nation’s largest information enterprise. Tele-
vision has not proved to be a major asset.

Over the next two decades, capital equipment
could improve the productivity of Education at all
levels given adequate research and capital invest-
ment. New information technologies allow active re-
sponse to students not possible with television—a
critical distinction. Existing “computer-based instruc-
tion” systems are often disappointing, primarily be-
cause of the limitations of existing software. But there
is reason for considerable optimism.

Artificid intelligence techniques could help diag-
nose defects in what a student understands, while
less exotic software could help with needed drill and
practice. Simulations that use images, sounds, and
text can lend realism, and can remove the barriers
of abstraction that so often impose themselves be-
tween formal education and practical mastery of a
subject. Indeed, since the working life of many grad-
uates will increasingly be spent viewing reality
through computer screens—whether they are operat-
ing nuclear powerplants or analyzing a commercial
insurance policy—the distinction between simula-
tion and reality can be extremely small. Communi-
cation systems could forge links between teachers
working in similar areas, permitting specialization
not possible in comparatively small schools. They
could also alow students to work more easily with
each other, and could help tie homework to school
work.

Significant changes are likely in the nature of
teaching as a profession even if technology is not
widely introduced. There are new demands for in-
structiona quality and efficiency. At the same time,
women who might once have entered teaching be-
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cause they had no other professional opportunities
are now being drawn into a variety of other occu-
pations. Introduction of more capital equipment and
expansion of teaching beyond traditional school set-
tings will lead to much greater differentiation in an
occupation now called “teachers.” Tasks involving
software development, equipment maintenance,
holding tutorials, working with students around the
country in a highly specialized area, identifying learn-
ing pathology, and a range of other areas will lead
to jobs for a variety of specialists, and doubtlessly
avariety of pay scaes.

Firms ranging from insurance underwriters to pro-
ducers of metal parts have found that the potential
efficiency gains from new information technology
cannot be captured without a profound change in
management strategies. Education will be no differ-
ent. Management reforms are, however, notoriously
difficult in Education because of the sector’s frag-
mented nature. Hundreds of State and local govern-
ments manage K-12 instruction. This has a healthy
effect by alowing teachers considerable power in
resisting grand schemes unlikely to further instruc-
tion. In some cases, however, the extreme fragmen-
tation can frustrate progress. Corporations and the
Armed Forces have moved most rapidly to exploit
the advantages of new instructional technology. This
is due in part to a different style of management,
and in part to the fact that since these organizations
pay salaries of both students and teachers, they are
as interested in the productivity of a student’s time
as the productivity of the teacher’s time.

As in many other sectors examined here, mak-
ing full use of the potential of emerging technology
requires a major investment in research. At present
there is no national center for focusing research on
education equivalent to the National Institutes of
Health or the Agricultural Research Center. By far
the bulk of research on educational technology sup-
ported by the Federal Government is undertaken by
the Department of Defense. While a private infor-
mation company typicaly spends several percent of
gross revenue on research, virtually nothing is allo-
cated for research directed at the real problems of
teaching and learning. If the fraction of gross expend-
itures invested in research were the same for Edu-
cation as for the average privately owned business
in the United States, about $9 billion a year would

be spent for Education research. Thisis 60 to 90
times more than the present allocation.

Personal Business and Communication
(6 percent of personal and government
spending)

Astonishingly little is known about the volume or
the function of information entering or leaving U.S.
homes. By far the greatest volume of information
is broadcast to homes through television, radio, and
direct mail. Large amounts of information enter
through selective purchases or rentals of video tapes,
magazines, books, newspapers, and cable television.
Two~way “point-to-point” communication, involving
telephone conversations and correspondence, is re-
sponsible for a comparatively small fraction of the
volume of information, though this activity tradition-
ally receives much more attention.

Most of thisinformation is used for entertainment.
The economics of information are curious, since
much of it is subsidized by advertisers. Advertising
pays for nearly al broadcast costs, and 50 to 75 per-
cent of the cost of newspapers and magazines. The
costs paid by individual consumers come entirely
in what they pay for receivers, and in the time spent
watching advertising messages.

Apart from entertainment, information is used
largely for personal business-primarily for retail pur-
chasing, but also for financial transactions and bill
paying. Keeping in touch with friends and even gos-
siping represent other critical markets.

Direct marketing has enjoyed an expanded busi-
ness, using television and direct mail to communi-
cate from businesses to homes, as well as 800-
number telephone systems and credit cards to com-
municate from homes to businesses. In the future,
some of this electronic shopping will certainly be-
come part of computer-based systems. One key bar-
rier to computer-based systemsiis the lack of seren-
dipity: when people enter files looking for something
in particular, spontaneous response to products is
not possible. Cable television has introduced a novel
way to bypass this problem, by holding what amounts
to a continuous sale where proprietors take tele-
phone orders for products shown.

How should amenity be measured in this case?
By analogy to Transportation, improvementsin in-
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formation resources depend on a person’s ability to
get the information he wants when he wants it (leav-
ing alittle room for serendipity). It seems that this
system is moving rapidly toward one with greater
consumer choice, more control over the information
that enters the home, and more direct payments for
services actualy used. VCRs, cable television, and
the explosion of specialized magazines have al al-
lowed special tastes to flourish where broadcast tele-
vision and general interest magazines once domi-
nated markets. Similarly, the once undifferentiated
telephone has been replaced by a variety of special-
ized products, ranging from $6 disposable phones
to ports of entry into sophisticated data management
services. Advanced communications to homes can
also mean more control over electricity bills, better
home health care services, and greater opportuni-
ties for education, while cellular communications can
extend such freedoms to private vehicles. Many more
services are likely to be available as the struggle over
regulation of telephone services is resolved.

The deregulation of banking, coupled with sharp
increases in the incomes of many households, has
generated a boom in individualized financia serv-
ices. A growing fraction of all households use tax
accountants and financial advisors to provide spe-
cidized services. Few now buy “whole life” policies
that combine savings with insurance.

While deregulation has spawned an explosion of
competition, it has not had the effect of creating
much real diversity in most markets. AT&T, for ex-
ample, retains 90 percent of the long-distance mar-
ket. Local telephone companies maintain regulated
monopoly control over local telephone services, and
are gradually being allowed to compete with other
firms for lucrative advanced communications serv-
ices. There is a possibility that these firms could ex-
pand on their regulated business to become regiona
monopolists in a variety of unregulated areas.

The businesses in this group provide jobs domi-
nated by clerical and information management oc-
cupations. The complex pattern of change possible
in these occupations has already been discussed. In
some cases, modern communication equipment has
fragmented jobs into narrow functions that can be
carefully monitored by electronic means. This has
been true for telephone operators or clerks work-
ing on routine insurance accounts. In others, cleri-

cal tasks have been upgraded and combined with
quasi-managerial tasks. Thisis particularly the case
when products cannot be handled using mass pro-
duction techniques (e.g., commercial insurance). Be-
tween 1983 and 1986, employment growth in cleri-
cal and other administrative support personnel
dowed in finance, insurance, and real estate busi-
nesses, while jobs for people classified as managers,
professionals, and sales workers increased rapidly.
There is much uncertainty about the future of em-
ployment in these occupations, and much room for
choice.

Recreation and Leisure (9 percent of
personal and government spending)

Of all the sectors examined in this analysis, the
amenity of Recreation and Leisure is most difficult
to measure objectively or even define precisely. How
can the recreationa value of dining be separated
from biological necessity? How much of a purchase
of a home or a car can be considered recreational ?
Obvioudly, both time and money are critical when
considering this amenity.

Free time available to Americans has been shrink-
ing for at least a decade and, as a result, spending
for Recreation and Leisure has typically become
more intense (more spending per unit of time but
less time). Moreover, Americans earn far fewer va-
cation days than their counterparts in Europe. U.S.
manufacturing employees averaged 29 days of paid
vacation and holidaysin 1982, while the West Ger-
mans took 41 days and the French 35.

Outdoor recreation and travel command a firm
share of U.S. leisure time in spite of advances in
home electronics. In fact, home electronics may have
expanded interest in travel and in a greater variety
of away-from-home activities. Time constraints re-
main a bigger problem than money for many fam-
ilies. Vacations tend to be short and intense, and
many households now ook for short trips close to
home in lieu of the traditional “two weeks at the
beach” vacation. There is little sign that national
tastes in recreation are becoming more homogene-
ous. Business is booming for everything from theme
parks to Nationa Barbecue cooking contests to Mis-
sissippi Catfish Festivals. Hotels and motels cater to
specific client groups, such as older couples or fam-
ilies with children.
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In the future, technical capabilities of home elec-
tronics should continue to expand quickly. invest-
ments in home capital equipment now include video
equipment (where high-definition TV can greatly im-
prove picture and sound quality) and sophisticated
audio equipment (digital disks and tapes offer re-
markable improvements). New information technol-
ogies also promise to expand opportunities for travel.
Airlines were among the first to use sophisticated
nationa reservation systems. Travel agencies (an in-
dustry that has been growing rapidly in recent years)
offer growing variety of information services. Res-
ervation services can be provided for hotels and
motels, automobile rentals, sports and theater events,
and a variety of other activities. Some agencies are
introducing expert systems to help match unique in-
terests to travel reservations. In the near future, res-
ervation systems will permit a video tour of prospec-
tive destinations, hotels, and even individua rooms.
Prototypes are aready in place.

It should be possible to enrich opportunities for
using leisure time through the use of advanced tech-
nologies, which can bring a greater variety of en-
tertainment, education, and shopping services to
individual households and improve access to recre-
ation and entertainment facilities away from home.
On the other hand, recreation and entertainment op-
portunities could be curtailed for al but the affluent,
given a decline in advertiser-supported TV and news-
papers or a decline in public support for parks, town
centers (as opposed to privately managed shopping
malls), and cultural facilities and activities.

Many outdoor recreation activitiesinvolve an in-
tegration of publicly supported infrastructures, such
as parks, beaches, civic centers, and sports stadiums,
and private investment, such as hotels, travel agen-
cies, and theme parks. Many businesses depend on
public investment in these infrastructures, and on
public efforts to maintain the quality of the environ-
ment in parks and other recreation areas. There may
aso be arole for public information services such
as the city of Batimore, Maryland's INFOTOUCH.

Not counting jobs in transportation services or jobs
in restaurants, the Recreation and Leisure industries
are responsible for 8 percent of American jobs. Many,
like those for hotel employees or employees in theme
parks, are comparatively low paid and are in occu-
pations where productivity increases are difficult to

envision. In fact, hotels appear to be becoming more,
and not less, labor-intensive. On the other hand, the
production and distribution of consumer electronics
and the software used on these systems can create
many rewarding jobs. American production of many
consumer electronics products has al but disap-
peared in the face of foreign production, Foreign pro-
ducers have used their command of manufacturing
the current generation of consumer electronics prod-
ucts to fund the development of a continuing series
of innovations. U.S. firms will need to move aggres-
sively to recapture these promising new markets.

Pulling the Pieces Together
(Ch. 13)

The kinds of change discussed so far will have far-
-reaching effects on the future of the U.S. economy.
Unfortunately, none of these effects can be confi-
dently forecast because virtually none depends on
immutable natural forces. On the contrary, the Na-
tion’s economic future depends as never before on
choices made by households, producers, workers,
and the government. These choices will, of course,
also be shaped by the regulations and incentives the
government oversees, and by the skill with which
the government manages international affairs.

Forecasts where so much depends on choice are
absurd. What can be done, however, is to sketch
out self-consistent descriptions of the different kinds
of economic structure that could emerge in the
United States during the next two decades. The im-
plications of public and private choices become
clearer when displayed in this way.

Four scenarios are used in this report to explore
the implications of aternative futures for the U.S.
economy. These postulate:

L continuation of present trends,

2 arecovery of the manufacturing sector,

3 a stagnating economy, and

4 a transformed economy making optimum use
of new technology.

The results range from cases where GNP grows
sowly (1.5 percent per year) and unemployment
reaches 23 percent (measured in conventional terms)
to one where GNP grows rapidly (3 percent per year)
with possible labor shortages. While there seems to
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be no question that the second case is preferred, this
quick judgment should perhaps be suspended while
some of the fine print is examined. A case could be
made that GNP growth does not necessarily provide
a good guide to progress. Indeed, the scenarios re-
veal that the choices made by consumers can greatly
affect the level of amenity they achieve, particularly
in areas such as Health, mobility, and Housing, even
if their incomes do not rise. Improved amenity
achieved with a working week of 35 hours (which
would drastically reduce unemployment) may look
better than 3 percent GNP growth that fails to raise
living standards equitably. With careful manage-
ment, however, it should be possible to have both
rapid growth and improved amenity.

Changes in persona and government consump-
tion recipes, and in income distribution, have a sur-
prisingly small impact on the economy in terms of
the share of value-added or jobs in manufacturing
or other sectors—although individua enterprises
would obviously be affected much more strongly.

The different scenarios also reveal interesting in-
formation about the future of natural resources and
energy consumption. Changes in household and gov-
ernment spending recipes can have a significant im-
pact on national use of energy. The combination of
greater attention to energy efficiency by consumers,
and production recipes that demand less energy and
material inputs, can lead to a significant decline in
national use of resources. Optimal use of new tech-
nology could result in a40 to 60 percent declinein
use of natural resources, even when there is rapid
(3 percent) economic growth.

Since air and water pollution, and the generation
of hazardous waste, scale roughly with demand for
energy and material resources, these differences ob-
vioudly trandlate into large differences in future envi-
ronmental quality. The scenarios thus demonstrate
that it is possible to have vigorous economic growth
while reducing demands on the natural environ-
ment. Indeed, most innovative production schemes
result in a decline in environmental releases sim-
ply because most new technologies are intrinsicaly
more efficient.

The impact of trade depends both on whether
trade volume continues to grow as a fraction of GNP
(in constant dollars) and on the nature of U.S. ex-
ports and imports. High levels of trade can lead to

a net increase in employment since in many cases
the number of jobs generated per dollar of exports
exceeds the number of jobs lost per dollar of imports.
Employment in manufacturing and agriculture is par-
ticularly vulnerable to different patterns of trade.

Changes in production recipes, and assumptions
about productivity in each industry, have the largest
effect on the industries likely to produce jobsin the
future. Changes in the type of occupations required
in individual industries, however, have an even
more profound effect on the number of jobs created
in each occupation (see figure 1-24).

All the scenarios share some characteristics. Em-
ployment in manufacturing during the next two dec-

Figure 1-24.-Why Occupation Shares May Change
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How To Read This Figure: The “‘Trend’ scenario examined
in chapter 13 estimates that between 1984 and the year 2005,
the share of all jobs held by people classified as “other
professionals” will increase 1.3 percentage points. These oc-
cupations would have increased their share 0.9 percentage
points if only staffing patterns within businesses had changed
(the scenario assumes sales workers in proportion to other
workers in most businesses). All else being equal, the com-
paratively slow rate of growth expected in the productivity
assumed for businesses using large numbers of “other pro-
fessionais” wouid resuit in a 0.4 percentage point increase
in the share of these occupations.

SOURCE: Office of Technology Assessment (see table 13-8 of ch. 13).
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ades will not decline asrapidly asit hasin the past
20 years. Manufacturing employment seems likely
to fall from about 20 percent of al jobs to between
16 and 18 percent in 2005. Measured as a (constant
dollar) percentage of GNP, manufacturing may fall
by only 1 to 2 percentage points, with declines occur-
ring primarily in manufacturing sectors that now pay
comparatively high wages. Also breaking a trend,
jobsin transactional activities (such as banking, in-
surance, law, and business services) seem unlikely
to grow substantially as a fraction of all jobs. This
results in part from the fact that productivity may
grow sharply in “paper pushing” activities, thereby
reducing the work force required.

The characteristics of employment possible in the
future differ most strikingly when measured by the
type of job created. An economy that manages to
build growth primarily around a revitaization of
traditional manufacturing produces many more craft
workers, precision production operators, and other
“hands-on” manufacturing occupations. An economy
moving sharply to new production networks gener-
ates many fewer jobs of this type, twice as many jobs
for technical professionals (compared with an econ-
omy following 1984 staffing patterns), nearly 25 per-
cent more managers and management support per-
sonnel, and 30 to 40 percent more sales workers.
There would also be a 30 percent decline in jobs
involving routine data entry and manipulation, and
fewer jobs for the most low-paid occupations (food
preparation, low-paid service workers, laborers, and
farm labor).

The transformation scenarios have the effect of re-
ducing employment in categories that traditionally
pay low wages (the fraction of al workers now in
occupations paying less than two-thirds of median
wages could fall by 40 percent) while increasing em-
ployment in traditionally well-paid jobs (the fraction
of al workers in occupations now paying more than
33 percent above the median wage could grow 50
to 60 percent). Of course, nearly all these occupa-
tions would be redefined if such a transformation
took place. Many managers are likely to have more
routine jobs than today’s managers. Sales workers
in the future could have more demanding jobs if they
were more tightly integrated into inventory control
and production networks, and given greater control
over the design and tailoring of products sold.

The statistics say little about the quality of the
working environment, an employee’s control over
working life, or satisfaction with what is accom-
plished. It does appear, however, that a restructured
economy could generate large numbers of interest-
ing and rewarding jobs, ranging from interesting
“face-to-face” sales positions, to technicians install-
ing and repairing a continuing series of new hard-
ware and software, to managers wrestling to build
new teams for specialized projects. These jobs will
bein occupations that currently require ahigh level
of education. The educational attainment level ex-
periencing the fastest increase in its share of jobs,
both currently and under the Transformation and
Trend scenarios, is the highest—four or more years
of college (see figure 1-25).

On the other hand, it is also possible to produce
jobs that allow individual employees few initiatives
and monitor performance with Or well ean precision
using advanced communication networks. The com-
bination of technology and large numbers of entry-
level people with poor basic education could force
(or tempt) employers to produce large numbers of
jobs requiring minimal training for people consid-
ered interchangeable and disposable.

Figure 1-25.-Educational Requirements of
Future Scenarios
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How To Read This Figure: College graduates held about 21
of all jobs in 1984 but would hold nearly 28°/0 of all jobs un-
der the assumptions of the Transformation scenarios.

SOURCE office of Technology Assessment (see figure 13-2 of ch. 13)
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A Concluding Note

The calculations just presented, coupled with the
more qualitative descriptions that preceded them,
describe starkly contrasting futures for the U.S. econ-
omy. They paint very different pictures of the future
of critical amenities, the potential for growth in ma-

jor types of businesses, the relative position of the
United States in the world economy, and the nature
and rewards of jobs available. The range of possi-
hilities is shown not as forecasts but as possibilities—
possibilities that illustrate the power of and the need
for careful choice in the construction of public policy.



