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Foreword

In many studies during the past decade and a half, the Office of Technology Assessment has
analyzed hundreds of changes in American life that have been brought about by new technol-
ogies. In this study, for the first time, OTA steps back from the detailed analyses of individual
industries and sectors to take a broad look at the combined impact of new technologies on Amer-
ican society. From this perspective it is possible to describe the opportunities and risks for the
nation as a whole that are not apparent in studies targeted on topics that are more narrowly de-
fined. The report highlights strategic choices available to Americans as we negotiate a period of
major transformation. The choices we make will have profound consequences for the quality of
work and the amenities available to Americans and for America's role of leadership in the free world.

Eight committees of Congress asked the Office of Technology Assessment to assess the new
environment in which America s economy now operates as a result of new technologies, a global
market, and related changes in consumer attitudes and behavior. OTA was asked to identify areas
where existing policy might block attractive avenues of growth and where new policies could
facilitate growth. The requesting committees represent a wide spectrum of congressional interest.
They include the Senate Committee on Commerce, Science and Transportation; the Committee
on the Budget; the House Committee on Energy and Commerce; the Committee on Post Office
and Civil Service; the Committee on the Judiciary; the Committee on Public Works and Transpor-
tation; the Committee on Education and Labor; and the Committee on Science Space and Tech-
nology.

The analysis begins and ends by focusing on people in their role as consumers and as em-
ployees. It uses conventional economic accounting procedures to document economic growth,
but also employs more qualitative standards for measuring progress in eight basic categories of
demand or amenity: food, housing, transportation, health, clothing & personal care, education,
personal communication & business, and recreation & leisure. It aso uses standard methods for
measuring gains in compensation paid to workers, but introduces other ways of evaluating job
quality such as opportunities for learning and career advancement, the extent to which work and
family responsibilities can be combined, and whether a person can take pride in his or her work.

The first chapter serves as an introduction to the themes developed in the document and
asummary and guide to the entire report. Readers will find this a useful way to identify sections
on consumption, business structure, trade, employment, education, or other topics that may be
of special interest to them. We feel that the major accomplishment of this document, however,
liesin the way it helps develop a perspective on these issues—showing how the networks of pro-
duction and consumption are interconnected, how international and domestic economies are con-
nected, and how changes in one area spread through the nation’s entire economic and social fabric.

The study was undertaken with the help of many individuals and institutions around the
United States. We owe a particular debt to individuals in the U.S. Department of Commerce and
the U.S. Bureau of Labor Statistics who not only provided data and reviewed OTA’s work but
gave us crucia insights and guidance about their complex resources. Responsibility for the con-
tents of this document, of course, rests with OTA.

M#{M .

JOHN H. GIBBONS
Director
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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)
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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)

Matural Resources - o
Construction - %
Low Wage Manuf - e
Medium Wage Manuf. - =
High Wage Manuf. -
Transport & Trade A
Transactions A )
Personal Services 1 'g
Social Services 7 'g

10 20 30 40
Gained from exports

-30 -20 -10 O
Lost to imports

Percent of jobs in sector

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
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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).



26

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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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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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)
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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.



41

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.
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The Networks of Consumption

While many of the most basic aspects of economic
structure are in flux, human needs and desires pro-
vide a fixed point of reference. Whatever happens
in the future, the output of the U.S. economy must
ultimately be measured by the extent to which it al-
lows Americans to achieve “amenity”: to be in good
health, to have avaried and healthy diet, to be well
clothed, to live in attractive housing, to receive a
useful and interesting education, to expand options
for personal communication, to travel, and to enjoy
leisure time. Together with national defense and
other functions necessarily provided by collective
rather than individual purchasing, these amenities
represent the real output of an economic system. The
net productivity of the U.S. economy must be meas-
ured by the efficiency with which human time and
talent are applied to their achievement.

The next two chapters define methods for meas-
uring growth in amenity, and describe the “con-
sumption recipes’ used by Americans to achieve
these amenities. These “consumption recipes’ com-
bine household purchases of goods and services, in-
vestment of unpaid time by household members,
and public spending. The chapters provide a basis
for describing possible changes in purchasing which,
in turn, affect the structure of the producing sectors
of U.S. economy, and ultimately the jobs that the
economy creates.

It is not possible to develop a rigid definition of
quality in any of the major classes of amenity. Con-
cepts of quality are often readily understood—free-
dom of choice, good hedlth, or happiness—but may
be impossible to quantify. Some purchases are based
on need, and some on choice. Some are spontane-
ous while others are induced by advertising. Many
are shaped (or misshaped) by regulation, instinct,
ignorance, or hasty decisions. Evenif it were possi-
ble to develop a perfect way to measure amenity for
an individual, it would be impossible to develop a
perfect formula describing amenity for society as a
whole. 'Once incomes are adequate to provide for

‘Kenneth Arrow argues that even if a function could be written to
describe the way each individual would rank the value of different pat-
terns of expenditure, it would be impossible to combine these func-
tions to develop a method for ranking expenditure patterns for the group
taken as a whole. K. Arrow, Social Choice and Individual Values (New
Haven, CT. Yale University Press, 1963).

basic necessities, the extent to which spending buys
satisfaction depends heavily on expectations. The
quality of amenities available to a person considered
wealthy at the turn of the century is below the ex-
pectations of even the poorest family today. On the
other hand, the well-educated baby boom genera-
tion may have expectations that will be difficult for
the economy to meet.”

The problem of defining and measuring amenity
can, of course, be avoided if growth in national in-
come can be used as a proxy for economic progress.
Given this assumption, productivity can be meas-
ured by the efficiency with which labor and other
inputs are converted into measurable quantities like
CAT scanners, and not by the facility with which
resources achieve longer lives or greater freedom
in personal transport. Yet while such an approach
solves many anaytical problems, it is insufficient for
the purposes of the analysis that follows for two crit-
icd reasons.

+ Measures of amenity that are independent of
spending levels are needed to consider public
policy choices affecting the way consumers com-
bine goods and services. There are obviously
many cases Where income measures of economic
welfare are not adequate. Defects in public reg-
ulation or inappropriate public spending can be
responsible for inefficiencies in the way con-
sumers convert money to amenity. The quality
of life in a community can decline while in-
comes increase if environmental quality dete-
riorates or social unrest undermines security.
There may actually be a negative correlation
between spending for health care and life ex-
pectancy, or between spending for burglar
alarms and security. Policies designed to facili-
tate private choice can only be assessed given
a clear understanding of the performance of
networks that connect spending with amenity
measured in human terms.

2A straightforward calculation shows that if the baby boom genera-
tion is to be paid as much as the previous generation on tfie basis of
age and education, the U.S. gross national product (GNP) would need
to grow at 2.5 percent per year. This rate of growth is needed if the
baby boom generation is to fulfill its expectations for their investment
in education. W.H. Esselman and OS. Yu, “Economic Growth to Meet
Income Expectations,” Journal of Policy Analysis and Management, vol.
2, No, 1, fall 1982, pp. 111-118.
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- Analysis of trends in spending patterns may not
provide a good basis for anticipating spending
patterns over the next two decades. Technol-
ogy can create: new products and services, rad-
ical declinesin the prices of existing products,
an increased ability to tailor products to indi-
vidual needs, new sources of information about
products, new retailing methods, changes in
time available for making purchases, changed
tastes, and new government regul ations affect-
ing both price and quality. There is no obvious
way to estimate consumer response. It is also
difficult to anticipate changes in public expendi-
tures—nearly one-quarter of al personal and
government spending combined. Defining the
choices Americans have about the future is nec-
essarily an inexact process. It is essential to be-
gin with hypotheses about how public choices
could affect the structure of future consumption
recipes.

The next two chapters combine aformal analysis
of trends in U.S. consumption over the last two dec-
ades with an assessment of choices about the direc-
tion of future spending, which is necessarily much
less rigorous, While generalizations are difficult, the
discussion traces a number of themes affecting the
recipe for consumption. All stem from a growth of
choice made possible by increased nationa income,
new technologies (particularly those that improve
communication and those that reduce the price
difference between mass-produced items and items
tailored to narrow markets), and an increase in in-
ternational and domestic competition. The themes
include:

e the growing complexity of consumption recipes
and the increased demand for sophisticated con-
sumer decisions,

e the fragmentation of some markets into a ser-
ies of niches and the integration of othersinto
undifferentiated commodities;

e advances in communication, marketing, and
retailing technologies, which can improve the
match between specialized products and spe-
cidized tastes;

e the growing desire for quality in both products
and services;

* the rising importance of purchased services,
partly associated with an increased interest in
specialized products;

« ashift of activity formerly undertaken in the
home to the marketplace, such as child care,
coupled with substitution of household time for
services formerly provided in the market, such
as VCRs for movies and home health care for
hospital care;

- the growing importance of time—as opposed to
money—as a constraint on the achievement of
amenity for many groups; and

« persistent signs that large groups of the popu-
lation fall far below standard norms in a wide
range of amenities, including health, housing,
transportation, and even basic nutrition.

Chapter 2 begins by defining the eight categories
of amenity that, taken together, constitute most of
the output of the U.S. economy. It describes recent
trends in private and public spending and personal
time investments used to achieve each amenity, and
the major forces behind these trends. income, in-
come distribution, demographics, prices, new tech-
nologies, new patterns of regulation, and changes
in taste. The chapter examines spending at the level
of the economy as a whole, focusing on the major
factors that influence consumer purchasing and ap-
plying standard methods to estimate how consump-
tion may change. Among other things, it demon-
strates how demand could change as a result of
changed demographics, income and income distri-
bution, and product prices, given consumer spend-
ing that follows trends established during the past
two decades.

Chapter 3 leaves the comparatively safe world of
macroeconomic statistics and plunges into the ad-
mittedly qualitative issues—whether amenities such
as hedlth care, housing, and recreation are improving
for Americans, and whether they are likely to im-
prove in the future. In each of the eight amenity cat-
egories, the discussion in chapter 3 proposes a way
to measure change in the basic amenity (e.g., life
expectancy, morbidity rates, and infant mortality in
the case of health care), and then describes the way
the quality of the amenity has changed for different
groups during the past few decades. It pays specia
attention to groups most disadvantaged by the ex-
isting distribution of resources.

Finally, building on the base established in chap-
ter 2, chapter 3 develops “Alternative” scenarios for
each amenity. These alternatives are explicitly de-
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signed to improve the quality of the amenity deliv- ulation. It should be noted that the Alternative
ered within fixed financial constraints. Economic fac-scenarios are speculative, and necessarily reflect
tors are combined with factors that could not be some of the values of the people constructing them.
predicted by extrapolation alone, such as shifts in Nonetheless, they may not be any less accurate than
government policy and radically new technologies. an assumption that trends in consumer behavior can
Significant improvements in amenity appear to bebe confidently extrapolated to describe the structure
possible in virtually every case, given the develop- of demand over the next two decades.

ment of key technologies or changes in public reg-



Chapter 2
Defining the Consumption Recipe



CONTENTS

Page

Defining Categories of AMeNity. . ...ttt 61
Trendsinthe Consumption RECIPE . . . . ..o vt 63
Consumer and Government Spending . . ... 63
LI 2= 66
QualitaliVe Factors . . . ..ot 70
Forces Affecting the Consumption ReCipe . . .. ..o oo 1
HOUSENOIDS . . . .o 1
INCOME. .. oottt B 73
P IS . . . 80
Demographics, Income, and Price: The Combined Effect .. ...................... 80
Alternatives for the FULUIre . . ... ..o 80
CONSLIUCHING SCENAIMOS . . . .o vt e ettt et e et e e e e 80

SUMMANizZiNg the RESUILS . . . ...t 82



Chapter 2

Defining the Consumption Recipe

Americans achieve amenity through the “con-
sumption recipe” —combining household spending
for goods and services, investments of time by house
hold members (for which no compensation is re-
ceived), and government spending.1 These recipes

'In most cases, the “consumption recipes” considered here can be
considered equivalent to the “utility functions” used in most analyses
of demand. Moreover, a number of authors have shown how time can
be included in the utility equation. See, for example, G.R. Ghez and

.. Becker, “The Allocation of Time and Goods Over the Life Cycle,”
working paper, National Bureau of Economic Research, New York, NY
1975.

are in constant flux, influenced by changes in house
hold income, in the price of goods and services, and
in demographics, as well as changes in technology
that can result in new products, can affect the ways
producers communicate with customers, and can
even influence tastes and values. Changesin values
are reflected directly through new patterns of con-
sumer purchasing, and indirectly through new pat-
terns of public spending and regulations designed
to guide private spending. This chapter reviews how
these forces have shaped and may continue to shape
U.S. consumption recipes.

DEFINING CATEGORIESOF AMENITY

For the purposes of the analysis that follows, all
final household and government purchases are as-
signed to one of ten amenity categories (see box 2-A).
The selection was necessarily somewhat arbitrary.
Any classification scheme helps to illustrate some
features of economic structure and obscure others.
The categories were chosen because they cluster net-
works of spending where the underlying purpose
Is comparatively easy to describe. Chapter 3 will un-
dertake the task of describing these purposes in ways
that permit aworking definition of progressin each
of the first eight areas. The category of “recreation
and leisure” proves to be the most difficult to de-
fine, since there is plainly an element of recreation
involved with spending in all other categories. Is a
walk in the park an investment in health or an in-
vestment in recreation? What about a car that isfun
to drive, a home with a pleasant yard, a meal eaten
in a good restaurant? The present study takes the
restrictive definition of recreation used in the Na-
tional Income and Product Accounts.*

The spending shown in box 2-A includes only per-
sonal and government spending that goes directly
for the purchase of amenity. The total does not in-
clude investment and savings. In 1985, consump-
tion categories accounted for about 85 percent of the

‘U.S. Department of Commerce, Bureau of Economic Analysis, “Na-
tional fncome and Product Accounts,” Survey of Current Business, July
1987. table 2.4.

U.S. gross nationa product (GNP). Most of the re-
mainder represents investment.

The national statistical accounts, which serve as
the base for of most of the data in this study, have
severa peculiar features that are necessarily reflected
in the analysis presented here.’ One peculiarity is
the distinction made between consumption and in-
vestment. In general, anything with value after a year
is considered to be a form of savings and not con-
sumption. As applied, however, thisresultsin a sit-
uation where spending on a gold-tiled bathroom is
considered to be an investment, while money spent
on education is considered consumption. Similarly,
al government spending is considered to be con-
sumption. Government purchases of research and
development, roads, dams, and education are not
considered a form of national investment.

National accounts are also schizophrenic in the
way they treat the nonwash economy. Nearly 8 per-
cent of GNP reported by the U.S. Department of
Commerce results from the “imputed” value of serv-
ices that involve no real market transaction. This
value includes the imputed income that homeowners
receive by “renting” houses from themselves, in it-
self equal to nearly 6 percent of GNP; the imputed

3A formal technique to remedy some of the problems described is
proposed by Robert Eisner in “The Total Incomes System of Accounts,”
Survey o/Current Business, U.S. Department of Commerce, Bureau of
Economic Analysis, January 1985, pp. 24-48.
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Box 2-A.—The 10 Basic Amenity Groups o
(and as a percent of all personal and government spending on goods and services in 1985)"

Percent of personal and
Definition government spending
1. The FOOD category includes food and alcohol consumed in restaurants and purchased
from stores. Government contributions include agricultural research and a variety of sup-
port programs for farmers. 151 %
2. The HOUSING category includes everything needed for the operation of a purchased or
rented home, including rent and mortgage payments, and purchases of fuel, electricity,
furniture, china, draperies, housecleaning, and other goods and services used to main-
tain a home. Government spending goes for both housing redevelopment programs and
spending for infrastructure like water and sewer systems. 19.7%’

3. Personal spending for TRANSPORTATION includes all spending for mobility, including
purchases of automobiles and other persona vehicles, vehicle maintenance, gasoling,
and oil; and purchases of public transportation services (air, rail, bus, and taxi();. Public
spending includes highway construction attributable to personal travel, and maintenance
and operation of air and rail facilities. 11 4%

4. Personal consumption in the HEALTH category includes purchases of drugs, physicians

fees, hospital costs (including payments made ¥1 Medicare and Medicaid), and spending

for health insurance. Public spending includes hospital construction and operation, and

community health services. 11 4%
5. Expenditures on CLOTHING AND PERSONAL CARE go for products and services rang-

ing from apparel and footwear to toiletries and beauty salons. Clothing is by far the largest

item in this category, accounting for more than 80 percent of the total. There are no di-

rect government purchases of clothing and personal care as defined here. 6.7%

6. Personal EDUCATION spending includes payments to private schools and colleges. Gov-
ernment spending includes the operation of public school systems and libraries, subsi-

dies for colleges, and worker training programs.’ 7.2%
7. PERSONAL BUSINESS AND COMMUNICATION includes persona communication by tele
phone and writing, as well as personal financial, legal, and insurance activities. 6.4%

8

The category of RECREATION AND LEISURE s particularly difficult to define. It is clear
that eating out, living in a comfortable home, and transportation are to some extent recrea-
tiona activities. The more restrictive definition used here includes foreign travel, hotel
accommodations, social and religious activities, and purchases of books, magazines, toys,
home electronics, movies, and admissions. Government contributions include the opera-

tion of parks and recreation aress. 8.9%
9. The category DEFENSE AND SPACE includes only Federal Government purchases of goods
and services for military and space. 7.7%

10. GOVERNMENT NOT ELSEWHERE CLASSIFIED (NEC)includes government purchases
of goods and services other than defense. Activities include the operating costs of govern-
ment not directly attributable to a specific amenity group (operation of the Congress and
State legislatures); transportation spendi r]? not attributable to personal travel; the court
system; police, fire, and correctional institutions; and the work of authors of this study. 5.6%

'In standard accounts, the “gross national product” is conventionally divided into the following components: Personal Consumption Expenditures, Govern-
ment Purchases of Goods and Services, Net Exports, Gross Private Domestic Investment (consisting mostly of personal purchases of housing and business pur-
chases of products with an expected life of more than 1 year), and an adjustment for changes in inventories. Government purchases of goods and services
do not include transfer payments such as social security. Spending resulting from transfer payments is counted under Personal Consumption Expenditures.
The spending shown in this table includes only personal consumption and government purchases. See the appendix for a detailed table showing how standard
categories are mapped into the amenity categories shown here.

‘The spending on housing shown here does not include any payments that result in an increase in the value of the U.S. housing stock from new construction
or major renovation. Construction spending of this kind is considered “savings” and not consumption in conventional accounts. If purchases of new housing
are included in the accounts, housing would be responsible for approximately 24 percent of the total.

‘The accounts treat both private and public spending for education as consumption and not as a form of savings. Corporate training costs are not included.

SOURCES: Consumer purchases in these amenity categories are derived from the “Personal Consumption Expenditure” (PCE) categories used in the “National
Income and Product Accounts” (NIPA), U.S. Department of Commerce, Bureau of Economic Analysis, Survey of Current Business, July 1987, table
2.4, A precise map connecting these PCE categories to amenities is shown in the appendix. Categories of government purchases of goods and services
are derived from tables 3.15 and 3.16 of the “National Income and Product Accounts.” The map connecting spending categories in these tables
with the amenity groups is also shown in the appendix.
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rent paid by non-profit organizations that own their
own buildings; the imputed value of liquidity in bank
accounts and insurance funds; and the imputed
value of food produced and eaten on farms. The

‘See U.S. Department of Commerce, Bureau of Economic Analysis,

“National Income and Product Accounts, " Survey o/Current Business,
July 1987, table 8,9.

nationa accounts do not, however, impute the value
of housework, education provided at home, or time
invested by standing in line at fast food restaurants.

TRENDSIN THE CONSUMPTION RECIPE

Before proceeding to examine the forces driving
the change, it is worth taking a brief look at recent
changes in the way Americans construct recipes to
achieve amenity. These trends are described in three
ways. by examining changes in overall patterns of
spending for the amenities, by exploring trends in
the way time was spent, and by reviewing qualita-
tive features of spending patterns that are not ade-
quately reflected in statistics on how Americans
spend their time and money.

Consumer and Government Spending
Share of Total Expenditures

The history of household and government spend-
ing during the past three decades is traced in figures
2-la, 2-1b, and 2-Ic. Looking at trends in expendi-
tures on each of the different amenity groups, per-
haps the most striking feature of the statisticsis the

Figure 2-la. -Spending by Amenity Type (percent
‘of all consumer and government spending)
Percent of current dollars
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts,” historical diskettes, tables 2.4,3.15,
3.16.

Figure 2-Ib.-Spending by Amenity Type (percent
of all consumer and government spending)
Percent of current dollars
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts,” historical diskettes, tables 2.4,3.15,
3.16.

Figure 2-le.-Spending by Amenity Type (percent
of all consumer and government spending)
4 Percent of current dollars
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts,” historical diskettes, tables 2.4,3.15,
3.16.
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continued high level of personal consumption ex-
penditure (PCE) on the most basic of amenities.
Housing, Transportation, Food, Health, and Cloth-
ing and Personal Care accounted for roughly two-
thirds of U.S. consumer spending in 1985, chang-
ing little since 1950. The figures show:

- arapid and consistent decline in the percent
of income spent for Food, which has been
almost precisely offset by arapid and continu-
ous growth of Health spending (Food lost and
Health care gained about 8 percent of total
spending between 1955 and 1985);

« asharp rise of spending on education followed
by declines after 1975 as the baby boom gen-
eration passed through the system;

«continuous growth of spending in Personal Busi-
ness (primarily financial services) and Commu-
nication, which appears to have accelerated
since 1981;

+ asteady decrease in the share of spending go-
ing for Clothing and Persona Care; and

- adecline in Defense spending as a proportion
of all spending, which reversed in 1979.

Spending for Housing and Transportation, two of
the largest categories, has remained surprisingly con-
stant since World War [1—despite large changes in
the prices of energy, automobiles, and housing; in
the size and characteristics of households; and in
real per capita spending, which has doubled in the
last 40 years. Whenever Housing costs go above 21
percent of spending, or Transportation costs go above
12 percent, a subtle alarm seems to sound. Thisre-
sults from a combination of factors, including his-
torically “fixed” formulas for the percentage of gross
income that borrowers can expect for mortgage or
car payments.

People have apparently used discretionary income
to increase the quality and variety of purchasesin
amenity areas like Food (through more varied eat-
ing), Transportation (through higher quality cars and
more cars per family), and Clothing and Personal
Care, rather than spending new income on Recrea-
tion. As a fraction of al spending, Recreation and
Leisure seems to have gone through a one-time jump
between 1961 and 1972, with slow subsequent in-
Creases.

Dollars and Vaue.-The previous discussion
showed how Americans spent their income in any

given year in “current dollars’ '—values measured
in the currency of the year in which the data was
collected. The statistics say little about either the
quality or the quantity of the products and services
purchased, since many relative prices changed rap-
1dly during the period shown. Legal services that cost
$1,000 in 1955 might still be considered worth the
price in 1987, but a computer equivalent to one that
cost $1,000 in 1955 would be worth very little in
1987. The effects of inflation can, in principle, be
removed from product prices by converting spend-
ing to “constant dollars.” Converting current into
constant dollars involves the vexing problem of de-
veloping a consistent set of prices for goods and serv-
ices of constant quality. This process becomes more
difficult during periods of rapid technological change.
It can also become more difficult as a greater frac-
tion of economic activity involves activities like le-
gal services, where quality is inherently more diffi-
cult to measure (see discussion in ch. 5).

Most of the qualitative features of figures 2-lato
2-lc remain when spending is converted into con-
stant dollars (see figure 2-2), with one important ex-
ception: in constant dollars, spending on Clothing
and Persona Care has risen sharply since the mid
1970s. Constant dollar spending by government for
amenities cannot easily be estimated, since data is
not collected on “constant quality” government serv-
ices in much details

Another way to view the changes in average prices
that have occurred during the past three decades,
compared to changes in average incomes, is to see
how long it has taken an average full-time worker
in America to earn enough to buy items of compara-
ble quality during the past few decades. In this re-
spect, most manufactured goods have become a bar-
gain while the real price of most services has
changed little (see table 2-1). A television set that
could be bought for 1 day’s work in 1972 needed
over 4 days work in 1950 and only 4 hours’ work
in 1986. Clothing, new cars, and communication
services showed strong declines. On the other hand,
most forms of medical services now require more
work to purchase than was the case in 1950.

sFor years in which datais available, constant dollar estimates of gov’

ernment spending can be computed by converting government spend-
ing in each category to spending in commodity categories for which
output deflators are available. This could not be done for most of the
period shown in figure 2-2.
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Figure 2-2a. -Constant Dollar Shares of
Consumer Spending on Health, Housing,
Clothing & Personal Care, and Education

Percent of all consumer expenditures
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SOURCE: U.S. Department of Commerce, Bureau of Economic Anatysis, “Nation-
al Income and Product Accounts, " historical diskettes, table 2.5.

Figure 2-2 b.-Constant Dollar Shares of
Consumer Spending for Food, Personal
& Business Communication, Transportation,
and Recreation & Leisure

Percent of all consumer expenditures
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts,” historical diskettes, table 2.5.

Patterns of price reduction have also changed over
time. Between 1950 and 1970, there was a signifi-
cant decline in the amount of work needed by the
average worker to make all purchases. Of the items
listed in table 2-1, only mass transit required more
labor to buy in 1970 than in 1950. Since 1970, how-
ever, many items require more work to purchase.

Spending on Services. -Attempts to separate
“services” from “goods’ have never been completely
satisfactory. The category “services’ combines house-
cleaning, brain surgery, banking, and car repair.

Most amenities are satisfied by a complex combina-
tion of purchased goods and services. Later chap-
ters will show the extent to which even manufac-
tured products embody non-manufacturing “service”
activities. However defined, services represent an
increasing fraction of consumer expenditures. The
price of manufactured goods has declined much
faster than that of services (table 2-1), while demand
for services appears to have increased rapidly with
rising incomes.

The curious pattern of decline and growth in de-
mand for services between 1930 and 1986 is charted
in figure 2-3. Rising from alow of less than one-third
of al constant dollar spending at the end of World
War 11, services now command more than 40 per-
cent-even given a comparatively narrow definition.
Most recent growth in demand has not resulted from
purchases of personal services like housekeeping,
but rather from purchases of medical care, educa-
tion, and professional services like banking, law, and
insurance.

Savings and Investment.-In recent years, per-
sonal and government consumption has grown as
net savings have declined. Figure 2-4 illustrates the
decline in national savings rates during the past dec-
ade or so, measured as a percentage of GNP. A dlight
increase in rates of business savings, taken as re-
tained earnings and in other ways, has been more
than offset by a sharp decline in net government
savings—the budget deficit—and by the drop in per-
sonal savings. Gross savings fell from over 18 per-
cent of GNP in 1979 to about 13.5 percent in 1986.
As will be outlined in chapter 8, this savings short-
fal has been offset by large foreign investmentsin
the United States.

The Private/Public Mix

The mix of public and private spending used to
purchase amenity differs greatly from one part of the
economy to another (see table 2-2). Taken together,
public spending categories together have held a sur-
prisingly constant share of total spending for three
decades. The combination of spending directly re-
lated to the first eight amenity groups, Defense, and
Government spending not elsewhere classified has
remained near 23 percent of all spending since 1955,
with a brief excursion to 26 percent during the Viet-
Nam War. Defense purchases fell steadily as a frac-
tion of al current dollar spending toward the end
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Table 2-1 .—Change in Time Needed by the Average*American To Purchase Goods and Services
(time worked to buy item in 1972=1.0)

Item purchased 1950 1960 1970 1980 1986
Radio and television receivers . ............ 4.09 2.20 1.13 0.63 0.39
Women’s and children’s clothing . .. ........ 2.02 1.36 1.07 0.71 0.55
Shoes. ... 1.47 1,24 1.07 0.85 0.68
Telephone and telegraph . ................. 221 1.63 1.03 0.66 0.72
Durable goods (average) ................... 2.42 1.66 1.09 0.88 0.75
Recreation (BEA definition) .. .............. 1.37 121 1.06 0.86 0.80
New autos . ... oo 2.18 1.72 1.10 0.90 0.81
Admissions to spectatorevents . ........... 1.19 0.99 1.05 0.87 0.87
Nondurable goods (average) . .............. 1.80 1.34 1.06 1.04 0.90
Food (grocery) . .......covuuvrununnnannnn. 1.80 1.35 1.06 1,06 0.94

Average personal consumption. .. ........ 1.75 1.35 1.05 1.00 0.96
Transportation “. .. .......... ... .. . . ... 1.39 1.20 0.99 1.02 0.99
Homeowning“. . ... ..., 1.72 1.40 1.05 0.94 1.01
Transitsystems . ........... ... ... ... ... 0.85 0.94 1.02 0.81 1.02
Homerenting............. ... .. ... ..... 1.72 1.40 1.05 0.94 1.03
Drug preparations and sundries . ........... 2.40 1.80 111 0.89 1.04
Food (restaurants)’....................... 1.25 1.02 1.01 1.01 1.07
Gasolineandoil. ......................... 1.98 1.54 111 1.89 1.08
Healthinsurance ......................... 1.28 0.91 0.90 0.72 1.08
Airline .. ... 1.82 1.34 1.03 1.23 1.17
Personal business’ . ...................... 1.28 1.09 1.02 1.09 1.20
Medical care (all private) . ................. 1.15 1.05 1.02 1.08 121
Privately controlled hospitals . .. ........... 111 1.06 1.04 1.13 1.23
Household electricity . .................... 2.22 1.53 1.02 1.19 1.25
Physicians .......... ... ..o 1.13 1.05 1.03 1.12 1.28
Householdgas........................... 1.73 1.46 1.01 1.66 1.82

How To Read This Table: The fraction of television and radio receivers that could have been purchased for 1 day of workin
1972 would have required 4.09 days of workto purchase in1950and 0.39 days of work to purchase in 1986.
NOTE: The categories are a representative sample andnota complete set. They are ranked by growth In the ratio between 1972and 1988. For details, see table 2.4

of the National Income and Product Accounts.

a«pvaraga” defined by average wage and salary earnings per full-time equivalent employee.

BFood purchased for off-premise consumption.

CNot including vehicle purchases.

dMortgage payments less payment for equity.

eFood purchased for on-premise consumption.

Bank s'ervlcg charges, Insurance (non-health), brokers.

SOURCE: Based on U.S. Department of Commerce, Bureau of Economic Analysis, “National Income and Product Accounts,” Survey of Current Business, historical

diskettes, tables 6.8b and 7.10, July 1987.

of the Viet Nam War (figure 2-Ic) while civilian
spending increased. The trend was reversed in 1979
but Defense spending remains below the share it
held during the 1955-68 period.

In most cases, patterns of purchasing have been
comparatively stable. By long tradition, for exam-
ple, government pays for roughly 85 percent of all
Education; privately supported education has not
made serious inroads. There have, however, been
some changes in the mix of public and private spend-
ing. In Transportation, though most highways and
some other transportation infrastructure are pur-
chased publicly, many private developers have re-
cently been required to build roads, sewers, parks,
water supplies, sidewalks, and other infrastructure
formerly provided at public expense. Table 2-2 in-

dicates a sharp decline in government spending on
highway construction and other infrastructure. It also
shows the effect of declines in support for Housing
and parks (in the Recreation and Leisure category)
that occurred in 1980.

Time

Incomes can increase due to productivity, but time
available to spend that income remains fixed unless
the economy moves to shorter work weeks and
longer vacations. If anything, however, Americans
are working harder and longer than they have in
the recent past. Increased female participation in the
work force has meant that many chores once pur-
chased through unpaid “housewife” time (child care,
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Figure 2-3.-Share of Consumer Spending
on Services

Percent of all consumer spending (constant 1982$)
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Figure 2-4.-Savings and Investment by Type

Percent of GNP
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How To Read This Table: In 1986, personal savings (invest-
ments in savings accounts, stocks, etc.) fell to 3% of GNP.
The U.S. economy received more investment money from
foreigners (nearfy 4°0 of GNP in 1966). Because Of the govern-
ment deficit, government savings were a negative 3°/0 of GNP.
Net business savings (retained earnings, depreciation, etc.)
rose to 16°/0 of GNP.

SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts)” historical diskettes, table 5,1,

care for the elderly, and even cooking) are now
bought in the market.

Technology has made it possible to move many
activities formerly available only through the mar-
ketplace into the home. The private automobile con-
tinues to replace purchased transit. The video cas-
sette recorder and other home electronic equipment

are substituting for entertainment purchased away
from home and seem to have had an impact on
many of the socia clubs and organizations that once
occupied a significant amount of American time. Cost
containment in health care, combined with the
emergence of elaborate home care equipment, has
forced many kinds of health delivery out of the hos-
pital and into the home. Interest in self-administered
health promotion, such as diet and exercise pro-
grams, has grown. Direct marketing—using 800-
numbers, credit cards, home shopping networks, and
the United Parcel Service-has risen dramatically.
In effect, technology has “ capitalized” household
time to make it more productive. But while this has
increased the productivity and decreased the burden
of housework in principle, rea savings are difficult
to finds

Personal investment in self-training appears to
have increased as well, in areas related to both em-
ployment and recreation. Home information is one of
the most curious examples. In the past, information
acquired from radio and television broadcasting was
purchased primarily through unpaid investment of
a consumer’s time—waiting through commercials.
The consumer bought only the receiver. Purchases
of information in the form of cable television and
video cassettes (including rentals), however, are be-
ginning to approach the total value of equipment
sales.

Trading Time and Money

A number of attempts have been made to under-
stand how individuals trade persona time against
time spent in the marketplace.”"Will an individual
choose to work fewer hours and enjoy more leisure
as aresult of higher wages, and is it institutionally
possible to do so? Alternatively, will a person with
a higher income feel that the effective cost of leisure
time is also high and prefer to work longer? The
choice requires an understanding of the way indi-
viduals substitute |eisure time for goods, but theory
does not pretend to predict an answer and available

§J. Vanek, “Time Spent in Housework, * Scientific American, vol. 231,
1974, pp. 116-120.

See J.D. Owen, Working Lives (Lexington, MA: Lexington Books,
1979); G.R. Ghez and G.S. Becker, op. cit., footnote 1. Early work on
trade-offs between leisure time and work time can be found in Lionel
Robbins, “On the Elasticity of Income in Terms of Effort,” Economica,
No. 10, pp. 123-29, 1930. Also see discussion in ch.11 tying income
to the desire for more or less work.
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Table 2-2.—Government Spending as a Percent of Final Consumption in Each Amenity Group
(current dollars, in percent)

Amenity 1955 1965 1975 1985
Food ..... ... 2.6% 0.7% 1.4% 3.8%
HOUSING . ..ot 15 25 2.9 2.0
Transportation. . ............... i 11.3 13.1 11.8 9.1
Health . ...... ... ... . . . .. 6.0 19.7 22.1 17.5
Clothing and Personal Care . .. ............... 0.0 0.0 0.0
Education........ ... ... . .. . . .. 82.5 84.0 85.2 82.7
Personal Business and Communication . .. ... .. 0.0 0.0 0.0 0.0
Recreation and Leisure .. .................... 2.2 2.9 4.2 3.3
Defense . ....... .. 100.0 100.0 100.0 100.0
GovernmentN.e.C.......... i 100.0 100.0 100.0 100.0
Total (GNP). . .. oo 21.4 23.7 24.6 235

How To Reed This Table: In 1955, 2.6 percent of aff final consumption of Food resulted from Federal, State, or local govern-
ment purchases of goods and services related to this amenity.
NOTE: The large increase in government spending for the Health amanity batwean 1955 and 1965 resulted from a redefinition of this category between 1958 and 1959.

SOURCE: Based on U.S. Department of Commerce, Bureau of Economic Analysis, “National Income and Product Accounts,” Survey of Current Business, tables 2.4,

3.15, and 3.16, July 1987.

behavioral evidence is ambiguous. An obvious short-
coming of conventional approaches to the issue is
that they assume workers do not derive any satis-
faction from their jobs °(see ch. 11 for a discussion
of these issues).

Trenda in Time Use

There have been many changes in how time is
divided between work, including housework, and
leisure. Comparisons between time use surveys con-
ducted in the 1930s and the 1960s, for example,
show considerable increases in work time and de-
creases in free time. One of the major areas of growth
in work time was housework, in particular the time
spent shopping and traveling on household errands.
It appears that the impact of the deluge of time- and
labor-saving home appliances during this period was
to lengthen rather than shorten the amount of time
spent on housework.9

Between 1965 and 1975, however, Americans ex-
perienced considerable gains in free time and de-
clinesin the amount of time spent both working for
pay and working in the home. More women were

®Tibor Scitovsky, The Joyless Economy (Oxford: Oxford University
Press, 1976).

*The impact of new home technologies on time use is complicated.
C.L. Long, Labor Force Under Changing Income and Employment
(Princeton, NJ: Princeton University Press, 1958), argued that improved
household technologies made women more productive in the home
and increased female leisure, thereby freeing them for more market
work. However J. Vanek, in “Time Spent in Housework,” op. cit., foot-
note 6, refuted the notion of increased household productivity.

working for pay, but on average they were working
considerably fewer hours than before.” Time spent
on housework also declined considerably, by 20 per-
cent overall. The combined decline in labor mar-
ket time of about 40 minutes per day and in house-
work of about 14 minutes per day resulted in a 10-
percent increase in leisure time.

What were Americans doing with their increased
free time during this period? Primarily, they were
watching television. On average, TV viewing time
in 1975 totaled about 14.7 hours per week, the
equivalent of all time spent on housework and 1.5
times as much as time spent eating. TV viewing con-
stituted 50 percent of al leisure, and more than 60
percent of al time spent on “passive leisure.”

More recent time use data, collected in 1985, sug-
gest that over the past decade the use of time has
changed once again (see table 2-3)." A sharp increase
in work time, largely the result of women workin
longer hours, is mirrored by a decline in free time.1

'°Joh; Robinson, “Changes in Americans’ Use of Time: 1965-1975:

Progress Report,” Communications Research Center, Cleveland State
University, August 1977. .

11John p. Robinson, “Trends in Americans’ Use of | IIME: Some Pre-
liminary 1975-85 Comparisons,” Survey Research Center, University
of Maryland, December 1986.

12Data provided by the U.S. Bureau of Labor Statistics indicate that
the number of hours worked per adult grew at a slower rate than that
captured in the survey discussed here, due largely to earlier retirement
among older men, which has tended to offset the entry of women into
the U.S. work force (see discussion in ch. 11). This time use survey
however, does not capture the offsetting effects of earlier retirement,
primarily because the number of men surveyed who were over age
55 did not constitute a statistically significant sample.
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Table 2-3.—Weekly Time Budgets: Men and Women, 1975 and 1985 (in hours)

1975 1985 Change in hours 1975 v. 1985
Men Women Average Men Women Average Men Women Average
Contracted time . ......... 32.9 145 23.7 33.2 21.3 27.3 0.3 6.8 35
work ... 30.0 134 21.7 29.6 19.3 245 -0.4 5.9 2.7
travel towork .......... 2.9 11 2.0 3.6 2.0 2.8 0.7 0.9 0.8
Committed time . ......... 15.6 331 24.3 16.6 28.6 22.6 1.0 -4.5 -17
housework............. 8.1 216 14.8 9.4 17.7 135 13 -3.9 -13
childcare.............. 1.0 3.6 2.3 0.8 3.0 1.9 -0.2 -0.6 -0.4
shopping .............. 2.7 41 34 2.8 41 35 0.1 0.0 0.1
family travel . .......... 3.8 3.8 3.8 3.6 3.8 3.7 -0.2 0.0 -0.1
Personal time . ........... 75.3 78.6 76.9 75.9 79.6 7.7 1.0 0.8
eatat home............ 6.6 6.6 6.6 6.3 5.8 6.1 -0.3 -0.8 -0.5
eatout................ 3. 19 2.4 2.0 -0.7 0.1 -0.3
personal care.......... 65.7 70.1 67.9 67.3 71.8 69.5 16 17 1.6
Freetime................ 44.2 41.6 42.9 421 38.3 40.2 -2.1 -3.3 2.7
education .............. 3.0 18 24 2.6 17 2.1 -0.4 -0.1 -0.3
organization ........... 1.4 24 19 14 17 15 0.0 -0.7 -0.4
social ........... ... 6.9 7.0 6.9 55 4.7 5.1 -14 -23 -18
recreation............. 4.7 45 4.6 5.0 41 45 0.3 -0.4 -0.1
electronicmed ......... 18.4 15.9 171 17.2 15.6 16.4 -1.2 -0.3 -0.7
othermedia............ 6.6 75 71 6.6 7.8 7.2 0.0 0.3 0.1
leisure travel ........... 3.2 2.5 29 3.8 2.7 33 0.6 0.2 0.4

SOURCE: John P. Rohinson, “Trends in Americans’ Use of Time: Some Preliminary 1975-85 Comparisons,” Survey Research Canter, University of Maryland, December

19s6, p. 34.

All age groups of women have increased their hours
of paid work by about 6 hours a week, while there
has been relatively little change in the numbers of
hours of paid work for men. The increase among
women was offset to some extent by a decline in
hours of housework, but there was also an average
loss of more than 3 hours per week in women’s lei-
sure time. In fact, women in most age groups have
5 to 6 hours less leisure time per week than men.
The exception is the 35 to 54 age group, where men
and women appear to have the same amount of lei-
sure time. Ten years ago, women had more leisure
time than men in this age group.

There have also been changes in how leisure time
is used. The two largest uses of leisure time are so-
cial activities and electronic media. Time spent in
social activities declined by 26 percent between 1975
and 1985. Television viewing, expressed in the ta-
ble as part of “electronic media,” also declined by
varying amounts among the different age groups.
At the same time, a sharp increase in time spent in
telephone conversations was recorded. For exam-
ple, time spent on the telephone doubled for men
aged 25 to 44, and increased by 10 percent for men
over 65. Although there has traditionally been a gen-
der gap in the use of the telephone, by 1981 this
difference disappeared in the youngest age cohort.

Allowing for statistical vagaries, Americans seem
to spend more days and more hours on the job per

day than is the norm for industrialized nations. Be-
tween 1953 and 1983, average weekly hours worked
by U.S. production workers remained virtually con-
stant, moving from 40.7 to 40.1 with only minor fluc-
tuations. During the same period, however, hours
in other industrial countries decreased, often markedly.
Canadian workers averaged 40.1 hours in the mid
1950s against 37.1 in 1982, during which time the
[talians declined from 44.7 to 37.7 hours and Bel-
gian averages fell from 41.6 to 31.7. Between 1965
and 1983, the French average declined from 45.8
to 39.3. The West Germans, Dutch, and British work-
ers now work more hours than their U.S. counter-
parts (40.3 to 40.6 hours in 1983). The Japanese
worked 41.1 hours.1’

Long commutes also constrict American leisure.
The United States shares with Australia the second
lowest percentage of people commuting to work 15
minutes or less (36 percent), exceeding only the
Netherlands (21 percent) .14

Vacation time and paid leave offer other indica-
tions of the character of Americans asworkers. The
United States has, with the enactment of Martin
Luther King Day, nine national holidays, with addi-

13U.S. Department of Labor, Bureau of Labor Statistics, Handbook of
Labor Statistics, Bulletin 2217, Washington, DC, June 1985.

“Organization for Economic Cooperation and Development, “Living
Conditions in OECD Countries: A Compendium of Social Indicators,”
OECD Social Studies No. 5, Paris, 1986, p. 85.
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tional holidays particular to some States such as
Patriots Day in New England. Thisis lower than
al but 2 of 14 OECD (Organization for Economic
Cooperation and Development) nations surveyed. *
Unlike most of OECD, the United States does not
impose a legal minimum of compensated |eave.

Time and Consumer Decisions

The amount of free time available also affects the
quality of purchasing decisions made by Ameri-
cans.” Conflicting forces are again at work. On the
one hand, future consumers are likely to be better
educated than those of earlier generations, and will
have a wide range of new technologies available for
gaining access to information. On the other hand,
consumers are likely to have less time to analyze
information and make major decisions. Increased in-
comes, dual earner households, and the growing
complexity of choice resulting from diversified prod-
uct offerings means that decisions are becoming
more frequent and more difficult while lesstime is
available to make them.”In fact, many retailers find
that major purchasing decisions are being made by
teenagers whose parents may have little time to
shop. 's

While imperfect consumer decisions that result
from minimizing the time spent collecting and
analyzing information may be a rational response
by individuals, society as awhole may pay a much
greater price.19 This raises a number of real chal-
lenges for those wishing to forecast the future of con-
sumer spending,

Qualitative Factors

The data just cited provide a crude guide to
changes in the ways Americans spend their income

lbid., p. 89.

'0ne of the central assumptions in much economic analysis is that
consumers are perfectly informed and rational in the way they make
decisions, that this information is free, and that any defects in deci-
sionmaking will continue into the future. There is now a considerable
literature discussing defects in this assumption. The defects are not par-
ticularly important if the degree or the significance of misinformation
do not change significantly over time. The discussion in ch. 3, how-
ever, shows many places where significant changes may occur in the
way consumers obtain and use information.

175, B. Linder, The Harried Leisure C/ass (New York, NY:Columbia

University Press, 1970).
18C_Russell, “The New Homemakers,” American Demographics, Oc-

tober 1985, p. 23.
9Tibor Scitovsky, op. cit., footnote 8.

and time—changes whose influence on the struc-
ture of the economy as a whole will be illustrated
in later chapters. As spending has moved further
from needs and necessities to decisions reflecting a
range of tastes and choice, it has generally been dis-
tributed in familiar ways. Americans spent about one
dollar in five on Housing in 1950 and the same frac-
tion in 1986, in spite of the fact that real per capita
income more than doubled during the period.

Many factors in the structure of household and
government demand that affect the quality of
amenity achieved, as well as the structure of pro-
ducing enterprises, are not well reflected in these
statistics. They include such things as changes in the
quality of the houses purchased, the type of food
Americans eat, and the kinds of cars they drive.
These issues are discussed at much greater length
in chapter 3, One general observation, however,
deserves attention. Many markets formerly domi-
nated by a comparatively small number of relatively
homogeneous products are becoming “boutique’
markets, combining a wide range of specialties.
There are, of course, markets for low-priced
commodities—but the “low cost, vanilla-flavored
product” is now itself a kind of niche.

Chapter 3 will demonstrate that specialization is
replacing commaodity-like products in aremarkable
variety of markets—and will suggest a number of
areas where specialization is likely to grow rapidly.
Financial packages in areas such as insurance and
investment can be designed and analyzed rapidly
by trained people working with a computer termi-
nal. The mass media are becoming differentiated,
as specialized magazines replace such publications
asthe Saturday Evening Post. An industry directory
indicates that there were 11,000 periodical titlesin
1986, an increase of 60 percent from 1985.” Broad-
cast television has had its market fragmented by
cable TV and video cassette recorders. Eating habits
have diversified, as both restaurants and larger grocer-
ies cater to awider variety of tastes.

This product differentiation is driven by avariety
of factors, including the growing diversity of Amer-

20The directory inc]udes titles like: Walking, Running, Wildfow! Carv-
ing, Gambling Times, Vegetarian Times, North Texas Golfer, Croquet
Today, and The Quarterly Magazine of The Rocky Mountain Elk Foun-
dation. See S. Fatsis, “A New Leaf: Magazine Industry Flourishing,” Asso-
ciated Press, Oct. 11, 1987.
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ican households, the movement of comparatively
well-educated baby boomers into their peak earn-
ing years, and technology that allows both produc-
tion of specialized products without an enormous
price premium and highly targeted advertising.”
However, it proves difficult to disentangle cause and
effect. It islikely, for example, that the demand for
taillored products was aways latent but difficult to
express because of the large cost premiums involved.
Changes in taste also play arole, but are far harder
to document.

It does little good to produce for a specialized mar-
ket if it isimpossible to market the product within
that niche. New technology, however, has also
changed the way that producers can reach special-
ized markets. Printing and mailing catalogs to spe-

21See also Aimee L, Stern, “The Baby Boomers Are Richer and Older,”
Business Month, October 1987, pp. 24-28.

cidty lists has become an enormously sophisticated
enterprise. The Montgomery Ward catalog has given
way to a plethora of specialized pamphlets. Active
consumer participation in the design of products, in-
cluding information products, is another likely de-
velopment. Homes can be designed, with the assis-
tance of a skilled salesman, on a computer in
showrooms. Even clothing may soon be tailored at
an affordable price using robotic sewing equipment.
As later chapters will show, the shift to specialized
goods and services is having a profound impact on
the structure of the business networks that produce
amenities. In particular, technologies that appear to
have economies of scale in a situation where demand
IS predictable may perform poorly in arapidly chang-
ing market. A flexible production system may use
equipment with comparatively inexpensive “set-up’
times and small truck deliveriesinstead of bulk
freight, even though these systems appear to be less
productive than those they replace.

FORCESAFFECTING THE CONSUMPTION RECIPE

The changes in spending patterns just described
have been driven by a variety of forces that will con-
tinue to play a powerful role in shaping future recipes
of consumption. Demographic factors, such as
changes in the number and type of American house-
holds, the aging of the baby boom generation, and
the growing number of elderly people, will affect
spending patterns, as will changes in household in-
come, income distribution, and prices.

The following discussion examines these forces
in some detail, in order to develop a portrait of how
Americans may spend their money in the future—
assuming that such an estimate can be derived from
data on demographics, income, and prices. This al-
lows for the creation of “Trend” scenarios, using
standard extrapolative techniques to project spend-
ing patterns. These Trend cases will aso serve as
the basis for the “Alternative” scenarios, which will
be described at some length in chapter 3. The Alter-
natives make assumptions about the role of new
products, new regulations, new values, and other
factors that may not be captured in standard statisti-
cal series—however clever the extrapolation technique.

Households

National averages can provide a grossly mislead-
ing view of nationa living standards. Every Amer-
ican household has its own needs and resources, and
its own recipe for happiness. Depending on its na-
ture, economic growth can benefit some groups but
not others. One way of looking below the vell im-
posed by averages is to examine spending patterns
by household type and household income.” House-
hold analysis is aso needed to understand how well
the economy is meeting the needs of a diverse pop-
ulation, and how it is serving those most likely to
be disadvantaged.

Trends in the Formation of Households

Characteristics of households have changed rap-
idly over the past two decades, following changes

225ee, for example, Roberta Barnes and Robert Gillingham, “Demo-
graphic Effects in Demand Analysis: Estimation of the Quadratic Ex-
penditure System Using Microdata,” The Review o/ Economics and Sta-
tistics, No. 591, 1984; and Robert Gillingham, “Measuring the Cost of
Shelter for Homeowners: Theoretical and Empirical Considerations,”
Review of Economics and Statistics, vol. LXV, No. 2, 1983.
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in both the age structure and lifestyle of the popula-
tion. The average American household shrank from
3.33 people in 1960 to 2.65 in 1983 and has con-
tinued to decline, largely as a result of the striking
increase in the number of people living aone. The
number of al single households has nearly doubled
since 1960 and amounted to nearly one-quarter of
all such American households in 1983; the share of
young Singles grew over 60 percent between 1972
and 1983 (see table 2-4). Onein every eleven Amei-
cans now lives alone. Since the average size of a
household is shrinking, the total number of house-
holds has grown more rapidly than the U.S. popu-
lation in recent decades.

At the same time, significant changes in lifestyle
have taken place. The post-war era has seen more
women join the work force, incomes rise, a growth
in divorce rates, and an increase in the number of
young Americans who have decided to live away
from home. These factors are giving a new look to
the American household. Only about one-fifth of
American households now include a working father,

Table 2-4.—The Composition of Consumer
Households: 1972, 1983, and Estimates for 2005
(In percent)

Percent of total

Household (HH) type 1972° 1983 2005
Singles .................... 115%  15.2% 14.7%
AQE 1534 .. 4.2 6.9 4.9
AQe 3564 .. ... 7.4 8.3 9.8
Elderly (65+) .. ............. 19.2 20.3 20.7
Single .. .................. 8.3 8.9 9.1
Couples .. ......ovvvnn... 10.9 11.4 11.6
Couples . .................. 58.0 47.4 48.4
No children .............. 16.9 14.0 14.5
Child <6 years old . . ... ... 9.2 7.4 5.8
Child 6-17 years old . . ... .. 20.8 16.0 16.3
Child >17 yearsold . . ... .. 111 10.0 11.8
Single parent . .. ............ 5.1 6.6 5.9
Other. . .................... 6.2 10.5 10.3
Unrelated adults . . ... ..... 15 4.0 3.3
Other.................... 4.7 6.5 7.0
Total (percent) .......... 100.0 100.0 100.0
Total (millions of HH) . . . 69.3 88.8 118.6

81972 shares correspond to “families,” as defined by the U.S. Bureau of the cen-
sus’ “Consumer Population Survey.” For the 11 household types, the differences
In 1983 share between “’families” and “consumer households” were ail less than
1 percent.

NOTE: Totals may not equal 100 due to rounding.

SOURCES: 1972 figures taken from U.S. Bureau of the Census, “Consumer Popu-
lation Survey;” 1983 and 2005 figures taken from “Household For-
mation Program,” working paper prepared for the Office of
Technology Assessment, Washington, OC, May 1986.

a housewife, and children,” down from nearly one-
third in 1972. Astable 2-4 indicates, all categories
of married couples under age 65 have declined in
share since 1972—when the oldest members of the
baby boom were 26, an age after which the tradi-
tional expectation would bean increase in the share
of married couples.

Indeed, the baby boom generation, born just af-
ter World War 11, has played a major role in reshap-
ing American demographics, and its weight will con-
tinue to be felt as its ranks pass through different
age cohorts. In 1960, 41 percent of the population
was under the age of 21. By 1982, this figure had
fallen to 34 percent. Other age groups have become
more populous as the median age of the population
has risen.

The demographic model used for this analysis”
indicates that during the next 20 years the number
of U.S. “consumer households” “will increase by

W. Russell, op. cit., footnote 18.

*" Household Formation Program,” working paper prepared for the
Office of Technology Assessment, Washington, DC, May 1986. See box
2-B and the appendix for more detail. For other projections of house-
hold composition, see U.S. Bureau of the Census, Current Population
Reports, Series P-25, No. 986, “Projections in the Number of House-
holds and Families: 1986-2000" (Washington, DC: U.S. Government
Printing Office, 1986); John R. Pitkin and George S. Masnik, “House-
holds and Housing Composition in the United States, 1985 to 2000: Pro-
jections by a Cohort Method,” Joint Center for Housing Studies of MIT
and Harvard University, Research Report RJ86-1, Cambridge, MA, 1986;
and Patricia H. Hendershott, “Household Formation and Home Owner-
ship: The Impact of Demographics and Taxes,” National Bureau of Eco-
nomic Research, Working Paper No. 2375, Cambridge, , Septem-
ber 1987.

25The term “consumer household” in this analysis is used in place
of the term “consumer unit” used by the U.S. Bureau of Labor Statis-
tics. A “consumer household” is “a single person or group of persons
in a sample household related by blood, marriage, or adoption or other
legal arrangement, or who share responsibility for at least two out of
three major types of expenses-food, housing, and other expenses.”
Consumer households are divided into 11 “household types,” for which
trends and scenarios on composition and spending are developed. See
“Household Formation Program,” working paper prepared for the Of-
fice of Technology Assessment, Washington, DC, May 1986. The term
“consumer household” is used in this discussion to differentiate it from
the generic term “household,” used in other parts of ch, 2.

Consumer households (or consuming units) should not be confused
with other precise definitions of “households” or “families.” As defined
by the U.S. Bureau of the Census, “Current Population Survey” (CPS),
Technical Documentation, March 1984, a “household” is as follows:
“A household consists of all the persons who occupy a house, an apart-
ment, or other group of rooms, or a room, which constitutes a housing
unit. A group of rooms or a single room is regarded as a housing unit
when it is occupied as separate living quarters; that is, when the oc-
cupants do not live and eat with any other person in the structure, and
when there is direct access from the outside or through a common hall”
(this does not include “group quarters” like rooming houses, military
barracks, or institutions).
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about one-third—an average annual increase of 1.3
percent (again see table 2-4). Thisis a higher rate
of increase than that of total population because of
an expected continuing decline in household size.
The distribution of major consumer household cat-
egories should remain fairly stable, with the largest
change on the order of 1 percent (married couples
under age 65). The distribution of types within cat-
egories, however, will shift somewhat, due to the
aging of the baby boomers. Single consumer house-
holds age 35 to 64 and married couples with chil-
dren over 17—the two groups in which baby boom-
ers will be counted most frequently in 2005—will
increase more than any other type; at the same time,
young singles and couples with children under 6 will
lose share.™

Spending by Type of Consumer Household

Data describing expenditure by type of consumer
household are sparse. The primary source is the U.S.
Bureau of Labor Statistics “Consumer Expenditure
Survey” (CES), which uses only a small sample and
suffers from a number of other drawbacks—there
was no survey taken between 1972/73 and 1982/83.
If the CES data are used in an aggregated form, how-
ever, they give reasonable results, and the 1982/83
survey is used as the basic household database in
this study .27

Table 2-5 shows how different consumer house-
holds spent their money in 1972/73 and 1982/83.
Housing costs represent a significant fraction of the
spending of couples with young children, singles,
and single parents; housing captured the highest frac-
tion of spending among single elderly households.
Not surprisingly, smaller households spend more per
capita on housing than their larger counterparts. The
share of spending devoted to housing has increased

The consumer household is also distinct from the CPS “family,” which
is defined as “a group of two persons or more (one of whom is the house
holder) residing together and related by birth, marriage, or adoption.”
There may be several families in a single household.

26t should be noted that the number of elderly households will be-
gin to increase rapidly after 2011, 6 years beyond the scope of the
scenarios used in this analysis.

2ZExpenditure categories for consumer households are taken from the
“Consumer Expenditure Survey,” and are not an exact match with the
amenity categories outlined earlier in this chapter. See “Consumer Ex-
penditure Demand Projection Program,” working paper prepared for
the Office of Technology Assessment, April 1986. For more detail, see
the appendix.

since the 1972/73 CES survey for al but two con-
sumer household types.

Per-person expenditures on food are high in sin-
gle consumer households, which do not benefit from
economies of scale in food preparation. Within the
food category, young singles and childless couples
both spend far more on food away from home than
their larger and/or older counterparts, although all
households spend a smaller fraction of their incomes
eating out than cooking at home. Still, in households
headed by someone 34 years of age or less, almost
half of all expenditures on food are away from home,
compared with 27 percent in the over 65 group. Sim-
ilarly, per capita spending for away-from-home en-
tertainment is higher for younger singles and child-
less couples than for the elderly. On the other hand,
spending on air fares, hotels and motels, home elec-
tronic and other devices, and alcohol increased for
every household type.

Out-of-pocket medical expenses increased sharply
for the elderly during the 1970s and early 1980s,
and remain much higher than for other cohorts;
health care also became a greater burden for single
parents. Out-of-pocket spending for education in-
creased for most consumer household types; the in-
creases were particularly dramatic for young singles
and single parents, while parents with children of
college age continued to spend more on education
than any other group. All household types increased
the percentage of spending on personal business and
communication, while the converse was true for
spending for clothing and personal care.

The proportionately greater spending that the sin-
gle elderly devote to housing and medical care re-
duces the money they can spend elsewhere. Not
surprisingly, the single elderly, a group with com-
paratively little mobility, devote fewer resources to
transportation and recreation and leisure than other
groups, while the share going to persona business—
largely time spent on the telephone—is greater than
that of any other.

Income

Household income affects not only the level but
aso the type of expenditures made by Americans.
Asincomesincrease, families typically spend a
smaller proportion of their income on food—though
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in absolute terms, the highest income group spends
twice as much per family member for groceries as
the lowest, and eight times more for meals at restaur-
ants.” Wealthier families also devote more of their
resources to clothing, education, and recreation,
while lower income groups spend comparatively
more on health care. Such differences reflect the fact
that as incomes fall, basic expenditures must be
maintained while such “luxuries’ as new clothes and
recreation are cut back.

Tracing spending patterns by income and income
cohort is needed to understand how changes in na-
tional income may affect spending, and also to un-
derstand the fate of low income families who may
be hurt by changes in income distribution. It is dif-
ficult, however, to disentangle the effects of socia
class and fashion on spending from the effects of in-
come. Given the lack of data, a snapshot of spend-
ing in one year (cross-sectional data) must often be
used to anticipate future changes over time—an ad-
mittedly perilous assumption for extrapolation. It is
not obvious, for example, that if future economic
growth gave middle class families purchasing power
equivalent to that of wealthy households today, they
would spend the income in the same way as today’s
rich.

Trends in Income and Income Distribution

The long upward trend in median family income
per family member stopped in the late 1960s (see
figure 2-5). While the income available for spending
has remained roughly constant, there has been a
striking change in the distribution of income among
families since the mid 1970s. The average incomes
of al but the wealthiest families fell between 1977
and 1984, while those of families in the very high-
est income groups increased sharply (see table 2-6).
Indeed, only the wealthiest 10 percent of American
families enjoyed any growth in average income be-
tween 1977 and 1984. In effect, the wealthiest 10

28Thijs study divides the 11 consumer household types introduced
in the previous discussion into 7 income cohorts. The cohorts are selected
by first ranking all consumer households by “income per consumer
household member” (e.g., a family of four with a household income
of $20,000would have an “income per consumer household member”
of $5,000); this ranked set is then divided into 7 groups consisting of
equal numbers of consumer households. Expenditure categories are
taken from the “Consumer Expenditure Survey,” developed by the Bu-
reau of Labor Statistics at the U.S. Department of Labor. See “Consumer
Expenditure Demand Projection Program,” ibid.

Figure 2-5.-Changes in Family Income
(in 19848%)
) Index where 1972 = 10

0.4 -+ttt
1960 1955 1960 1965 1970 1975

~Median Family Income ~---
(%$27,599 in 1972)

Median Family Income
Per Family Member
($7,818 in 1972)

How To Read This Table: Median family income (half of all
families earn more and half earn less than the “median” in-
come) and median family income per family member (median
income divided by the number of people in each family) both
approximately doubled between 1950 to 1972, when growth
stopped abruptly. In spite of growth in the 1960s, median in-
come returned to 1972 levels only in 1986.

SOURCE: U.S. Bureau of the Census, Current Population Reports, Series P-60,
No. 150, Money Income of Households, Families, and Persons in the
United States: 1985 (Washington, DC: U.S. Government Printing Office,
1986).

percent of U.S. families enjoyed all of the increase
In economic output of this period. The U.S. Congres-
siona Budget Office (CBO) forecast shown in table
2-6 anticipates red income growth for nearly al fam-
ily groups between 1984 and 1988, though the rate
of growth will be greatest within the wealthiest
decile.”

The sharp differences in rates of income growth
mean that the wealthiest families are capturing a
growing share of all income available for persona
spending. The wealthiest 20 percent of all families
now command 50 percent of U.S. after-tax family
income. Assuming that this trend continues, half the
work of anticipating how Americans will spend their
money during the next few decades involves antici-
pating the spending habits of this wealthiest quin-
tile. The share of al national income earned by the
wealthiest 1 percent of all households increased 4
percentage points between 1977 and 1984 (see fig-
ure 2-6); the share of the wealthiest groups is ex-
pected to increase through 1988, even after account-
ing for the effects of 1986 tax reform.”

2 S. Congressional Budget Office, The Changing Distribution Of Fed-
eral Taxes: ]975-1990 (Washington, DC: U.S. Government Printing Of-

fice, October 1987).
3.S. Congressional Budget Office, ibid., r. 70.
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Table 2-6.—Average Family Incomes Before and After Taxes® (000s of 1987 dollars)

Before taxes After taxes

Income cohort? (deciles) 1977 1984 1988 1977 1984 1988
1 ...................... $ 41 $ 34 $ 35 $ 38 $ 30 $ 3.2
2 8.3 7.4 7.6 7.6 6.8 7.0
3 13 12 12 11 10 11
. 18 16 17 15 14 14
< . 24 21 22 19 18 18
6. . 29 27 28 24 22 22
T 36 33 34 28 26 27
< 2 43 42 43 34 32 33
L 54 54 55 42 41 42
10, .. 107 115 122 75 87 90
Top5% ....oovvivnnn. 144 160 172 97 120 125
Top1% ... 307 387 430 187 283 304

All families . ........... $ 34 $ 33 $ 34 $ 26 $ 26 $ 26

How To Read This Table: In 1977, the before-tax income of the 10% of all families with the lowest family income was $4,100

(1987 dollars), which fell to $3,400 (1987 dollars) in 1984. Dy

est 1% of all families increased from $187,000 to $283,000 (1987 dollars).

A th
ring the samse period, the after

aftar dav fnmily i —~— £ bhnm iaim
-t 1 ru

the wealthi-

8The “before-tax income” Includes the taxes paid by corporations. These taxes are assigned to households in proportion to their income from capital. This income
is, of course, collected from companies, and never reaches the househoids to which it is allocated.
bThe income cohorts are constructed by ranking all familles in order of their total Income (including the corporate tax "income"” described in the pravious note). The

first decile is the 10 percent of families with the lowest incomes, etc.

SOURCE: Based on U.S. Congressional Budget Office, The Changing Distribution of Federal Taxes: 1975-1990 (Washington, DC: U.S. Government Printing Office, Oc-

‘obar 1387).

Figure 2-6.-Distribution of Family
Income After Taxes

Income decile

mfi’mm”“

9

10 - E—
Upper income cohorts

ToP 5% EE—

Top 1% jm——— : y . : |
O 5 10 15 20 25 80 85 40
Percent of all family income

(] 1977 MM 19088

How To Read This Table: In 1977, the average family in the
1 % of families with the highest incomes received about 7°/0
of all family income, while in 1988 these families are expected
to receive 11 % of all family income. On the other hand, there
was no significant change in the share of income received
by the families in the eighth income decile, which remained
close to 10°/0 of all family income. Families are placed in
“deciles” as follows: all families are ranked by their total in-
come; the bottom 10°/0 are in the first decile, the next 10°/0
are in the second decile, etc. (the incomes reported assume
that corporate taxes are allocated to capital and not labor
income).

SOURCE: U.S. Congress, Congressional Budget Off Ice, “The Changing Dlstribu.
tion of Federal Taxes: 1975-1990," Washington, DC, October 1987.

Diverging paths of income growth represents a
reversal of an earlier trend. Between 1950 and 1967,
for example, the wealthiest 20 percent of American
families actually lost their share of total U.S. persona
income, dropping from 42.7 to 40.4 percent, while
the shares of all other income groups—particularly
those of the lowest 40 percent-increased. Since that
time, the trend has been toward increased share
among the upper income groups and a decline else-
where; the pace of this movement doubled during
the 1979-84 period.”

Changes in the distribution of family incomes de-
pend on changes in severd different areas (discussed
below):™

. the distribution of individual wage and salary
earnings,

3IRichard s. Belous, Linda H. LeGrande, and Brian W. Cashell, “Middle
Class Erosion and Growing Income Inequality: Fact or Fiction?” U.S.
Congressional Research Service, Library of Congress Report No. 85-203
E, Nov. 28, 1985. Trends in income distribution between 1979 and 1984
must be treated with caution since they represent different points in

the business cycle. See also the discussion on page 376.
32p]] of these factors are discussed at greater length in ch. 11.
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. the number of wage earners in each family (a
family may have a high income by combining
anumber of low wages),

. the distribution of capital earnings, and

. the distribution of transfer payments and other
earnings.

While a considerable amount of work has been and
is being done to disentangle these factors, much re-
mains unknown.”Given available data, it appears
that growing inequality of family incomes is driven
primarily by shifting demographics and inequality
in capital income, rather than by inequality in wage
and salary earnings of workers (see figure 2-7)." The
“Gini” coefficient that measures wage inequality in-
dicates little change since 1967, while inequality in

3Numerous studies argue that the distribution of American income
is becoming less equal, propelled by the arguments made in Barry Blue-
stone and Bennett Harrison, The Deindustrialization of America (New
York, NY: Basic Books, 1982)Recent discussions include, among others,
Lester C. Thurow, “A Surge in Inequality,” Scientific American, vol.
256, No. 5, May 1987, pp. 30-37; Gary Burtless, “Inequality in Amer-
ica: Where Do We Stand?” The Brookings Review, summer 1987, pp.
9-16; Kathryn L. Bradbury, “The Shrinking Middle Class,” New Eng-
land Economic Review, Federal Reserve Bank of Boston, Septem-
ber/October 1986; and J. Rose,The American Profile Paster (Newvork,
NY: Pantheon Books, 1986).

Others argue that such conclusions should not be drawn so quickly.
Neal H. Rosenthal, in “The Shrinking Middle Class: Myth or Reality?”
Month/y Labor Review, March 1985, pp. 3-10, indicated that trends in
weekly wage and earnings (as distinct from income) measured by oc-
cupation point to movement away from both lower and middle wage
groups and into the upper third. Other studies finding that income dis-
tribution is not growing less equal include Marvin H. Kosters and Mur-
ray Ross, “Deficits, Taxes, and Economic Adjustments,” in American
Enterprise Institute, Contemporary Economic Problems, Philip Cagan
(cd.), Washington, DC, 1987; Sar. A. Levitan and Peter E. Carlson, “Mid-
dle Class Shrinkage?” Across the Board, October 1984, pp. 55-59; and
Robert J. Samuelson, “Middle-Class Media Myth,” National Journal, Dec.
31, 1983,pp. 2673-2678.

Attempts have been made to reconcile these conflicting views. Robert
Z. Lawrence, in “Sectoral Shifts and the Size of the Middle Class,” The
Brookings Review, fall 1984, pp. 3-11, argued that growing unequal
distribution of income between 1969 and 1983 was real, but was due
to the demographic effects of young baby boomers entering the work
force and not to the wage effects of an employment shift to lower pay-
ing industries. Patrick J. McMahon and John H. Tschetter, in “The Declin-
ing Middle Class: A Further Analysis,” Month/y Labor Review, September
1986, pp. 22-27, found that while the proportion of all jobs in high-
wage occupations (again, as distinct from income) increased during the
1973-82 period, the earnings distribution within those occupations grew
somewhat poorer.

For more on this subject, see U.S. Congressional Research Service,
“Middle Class Decline? Bibliography-in-Brief, 1983-1986," No. 87-68 L,
Washington, DC, January 1987.

3McKinley L. Blackburn and David E. Bloom, “The Effects of Tech-
nological Change on Earnings and Income Inequality in the United
States,” National Bureau of Economic Research, working paper No. 2337,
Cambridge, MA, August 1987.

Figure 2-7.-income Distribution from
Three Different Perspectives

Gini coefficient (defined in text)

048- Earnings of Individual workers
0,46-
0,44

0,42-| Total family income (from alt sources)

04-

0,38-

0.36 1 i

0.54 Total family income (all sources) per adult tamity member

0,32 —t——+—+—"—+—tFr+—t+t++—7——
1967 1972 1977 1982

How To Read This Table: Inequality in yearly wage and sal-
ary earnings of individual workers remained roughly un-
changed between 1967 and 1985, while total tamily income
(from wages and all other sources) per adult became less
equal starting in the late 1970s. In this figure children are
counted as a fraction of an ‘‘adult equivalent” in computing
per adult income. The measure of inequality used is the “gini
coefficient” in which 1 indicates extreme inequality and 0
exact equality. See Blackburn and Bloom for definitions.

SOURCE: McKinley L. Blackburn and David E. Bloom, “The Effects of Techno-
logical Change on Earnings and Income Inequality in the United
States,” Nationai Bureau of Economic Research, working paper No.
2337, Cambridge, MA, August 1987.

family income (which includes capital income) has
increased sharply since 1980.”

These findings are based on data from the U.S.
Bureau of the Census that brings with it a limita-
tion in analysis of income distribution: the actua in-
come of the wealthiest families is not reported.
Wealthy families report only that their incomes are
above some threshold level, or “top code’-a level
that has increased at irregular intervals over the last
decade. Since much income growth has occurred in
the wealthiest families, it is obvious that the Census
data introduces some distortion.

Using data which avoids the “threshold” difficulty,
the CBO analysis discussed above suggests that be-
tween 1977 and 1984, the Gini coefficients for after-
tax income increased from 0.42 to 0.47; before taxes,
the coefficients were 0.45 in 1977 and 0.48 in 1984.’6

3The Gini coefficient measures inequality. A coefficient Of O means

perfect equality, a coefficient of 1 would mean that all earnings or in-
come is received by one family.

36[.S. C,.peS Sinal] Budget Office, op. cit., footnote 29.The pre-tax
Gini coefficients assume that corporate income taxis allocated to capi-
tal earnings.
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The inclusion of the income of wedthier families
leads to a coefficient considerably higher than those
shown in figure 2-7,

Wage and Salary Earnings of Individuals.—
Technical change, shifts in industry structure, chang-
ing trade patterns, changing management strategies,
an increase in part-time work, and a variety of other
factors al play arole in determining individual wage
and salary earnings; the issue is examined more
thoroughly in chapter 11. In brief, there appears to
be no net change in the earnings of individuals (see
the top line in figure 2-7). This results in part be-
cause the convergence of male and female wages
has removed a magjor source of inequality .37

The CBO data, which include the distribution of
wages and salaries among high-income groups, in-
dicates that high-income families are increasing their
total share of all wage income aswell astheir share
of total income. The wealthiest 10 percent of fam-
ilies increased their share of al labor income from
29 percent in 1977 to 32 percent in 1984.38 Unfor-
tunately, it isimpossible to use the data to separate
differences in labor earnings per family from differ-
ences in earnings by each family member.

Family Composition.—Changes in the compo-
gition of families have had a major effect on the dis-
tribution of family income. Families with only one
earner, particularly those headed by women with
children, have significantly lower incomes than those
with multiple earners.39 This alone contributes to
family income inequality, Indeed, the shrinking size
of households has produced a decline in the num-
ber of earners per household in recent years. The
average household had 1.16 earners in 1979, but
only 0.94 earners in 1984.” Inequality is further in-
creased by a strong correlation between the wages
earned by individuals in the same family. A man
earning the minimum wage is most likely to be mar-
ried to a person earning the minimum wage, while
virtually no men earning more than $75,000 in 1984
were married to working women making less than
$10,000 a year."

%M. Blackburn and D. Bloom, op. cit., footnote 34.

38().5. Congressional Budget Office, op. cit., footnote 29, p. 65.

®H. Hayghe, “Two-Income Families,” American Demographics, Sep-
tember 1981, pp. 35-37.

“°U.S. Department of Commerce, Bureau of the Census, “Current Pop-
ulation Survey,” various years.

4Lester C. Thurow, “The New American Family,” Technology Re-
view, August/September 1987, p. 27.

Taken together, demographic factors had the ef-
fect of increasing inequality in family income since
1980, even while there was no greater inequality in
the earnings of individuals (the middie line in fig-
ure 2-7). When family income is expressed as income
per family member, inequality has grown even more
rapidly (the bottom line in figure 2-7).

Capital Income.—Income from capital sources is
distributed much less equally than income from la-
bor. Not only is capital (or “unearned”) income be-
coming a larger share of all family income, but the
way thisincome is allocated among familiesis be-
coming less equal (seefigure 2-8). In 1984, the
wealthiest 10 percent of all families had 63 percent
of al income from capital, and the wealthiest 1 per-
cent of families had 37 percent.42 Similarly, ranked
by net worth, the bottom 26 percent of American
households owned only 10 percent of total net worth
in 1984, while the top 12 percent of households
owned 38 percent of total net worth. 43

421 S. Congressional Budget Office, op. cit., footnote 29.

4U.S. Department of Commerce, Bureau of the Census, “Household
Weafth and Asset Ownership: 1984, Current Population Reports, House-
hold Economic Studies, series P-70, No. 7.

Figure 2-8.-Change in the Share of
Family Income: 1977 to 1988 (change in
percentage share of all personal income)

Percentage point gain or loss of share

'2 v T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 Top 5%1%
Famlly Income declies (e.g., tenths of ail families)

Labor Income ] Capital Income I Al income

T

How To Read This Table: The share of all income earned by
families in the 10th income decile increased over 4 percen-
tage points between 1977 and 1966. The share of families in
the 6th income decile fell by about 12 of a percentage point.
The incomes reported assume that corporate taxes are
allocated to capital and not labor income.

SOURCE: U.S. Congress, Congressional Budget Off Ice, *“The Changing Distribu-
tlon of Federal Taxes: 1975-1990,” Washington, DC, October 1987.
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The Influence of Income Distribution
on National Spending

The impact that changing income distribution
could have on expenditures is shown in table 2-7.
Two alternatives are explored: one, caled the “mid-
die’ case, in which it is assumed that in 2005 all
consumer households are in the middle income co-
hort; and another, the “extremes’ case, in which con-
sumer households are divided equally between the
two highest and two lowest income cohorts, with
none in the middle.”

440f the 7 income cohorts introduced earlier in this chapter, selected
by ranking all consumer households by “income per consumer house-
hold member” and dividing the ranked set into 7 heptiles consisting
of equal numbers of consumer households, the fourth heptile is the
“middle.” Expenditure categories are taken from the “Consumer Ex-
penditure Survey, " developed by the Bureau of Labor Statistics at the
U.S. Department of Labor. See “Consumer Expenditure Demand Pro-
jection Program,” op. cit., footnote 27.

The results suggest that if equality inincome dis-
tribution is increased, more would be spent on food,
housing (mostly home maintenance), transportation
(mostly auto-related), and recreation (goods). Less
would be spent on clothing and personal care (with
the exception of non-apparel services like health
clubs and beauty parlors) and persona business
(other than phone use). Of the amenities listed here,
only spending on persona business would change
significantly.

If there were |less equality—the extreme case—
proportionally more would be spent on clothing and
personal care and recreation (mostly services), and
less on transportation (especially new cars, though
air fares would aso grow). There would be little
difference among the other amenity categories,
though increased spending on household mainte-
nance services and appliances would be offset by

Table 2.7.—The Potential Impact of Changing Income Distribution ON Personal Consumer Expenditures
in the Year 2005 (assuming 3percent annual economic growth, no change indexed to 100.0)

Change in spending on
selected amenities or items

Change in spending on
selected amenities or items

Amenity or item purchased Middle® Extremes® Amenity or item purchased Middle® Extremes*

Food ................ ... ..... 104.0 98.7 Clothing and Personal Care . ... 94.2 106.9
Food and beverages at home. 105.4 98.7 Personal care commodities . . 92.9 109.8
Food and beverages away Personal care services . ... .. 1135 107.2

fromhome............... 102.3 98.6 Men’s and boys’ clothing .... 86.8 105.8
Tobacco................... 98.5 99.1 Women’s and girls’

HOUSING - o oo 101.9 100.9 clothing ................. 98.4 1051
owner occupied . . .......... 104.2 93.2 Other (including jewelry). . . . . 82.9 106.1
RENEIS. . ..o, 87.3 106.3 Footwear .................. 94.2 1141
Maintenance services . . ... .. 112.7 154.8 Apparel services. ........... 93.7 108.9
Maintenance commodities . .. 111.8 86.6 Personal Business and
Tenants’ insurance. .. ....... 105.0 99.8 Communication ........... 83.8 100.4
House furnishings .. ........ 107.9 98.4 Telephone . ................ 103.7 100.3
House appliances. . ......... 97.0 132.8 Personal business .. ........ 775 100.4
Water and sewer ........... 1013 112.6 Recreation and Leisure . .. ..... 104.0 103.2

Transportation. . .............. 104.1 90.0 Entertainment services . ... .. 91.9 120.3
New vehicles. . ............. 103.8 73.8 Entertainment
Used vehicles .. ............ 1131 90.7 commodities . . ........... 117.3 88.9
Vehicle maintenance . ... .... 110.6 TVandsound .............. 110.7 105.1
Other private transportation .. 113.0 89.3 Lodging ................... 98.0 96.6
Airfare .................... 91.3 108.5
Other public transportation . . 84.7 95.8

How To Read This Table: Assuming 3 percent annual economic growth through 2005, in an economy where all households
earned an income in the “middle” cohort (#4 of 7, where 7 cohort ranges are divided into equal numbers of households),
the spending index for food would be 104.0—in other words, Americans would purchase 4 percent more food than would
be the case with no change in income distribution. If all households were divided between the two lowest and two highest
cohorts (“extremes”), the spending index on food would be 98.7, or 1.3 percent less than the “no change” scenario.

aThe totals for PCE on amenity groups include certain items which have not been listed separately because the 2005 scenarios assume that expenditures on them

would remain constant even with changing income distribution. See the appendix for details.
bAss, s all households In the middle income cohort (#4 of 7).
CAssumes households evenly distributed between two low and two high income cohorts (#1,2,6,7, of 7).

SOURCE: U.S. Congress, Office of Technology Assessment, “Consumer Expenditure Demand Projection Program,” April 1966, based on data provided by the U.S. Depart-
ment of Labor, Bureau of Labor Statistics; the U.S. Department of Commerce, Bureaus of Census and of Economic Analysis; and the U.S. Department of
Health and Human Services, Social Security Administration.
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declines in maintenance commaodities and new
homes.

Comparing the middle case with the extremes, an
economy consisting entirely of middle income con-
sumer households would spend more on home pur-
chasing, food (particularly food at restaurants), ve-
hicles, and entertainment commodities. Households
would also enjoy more of their entertainment at
home.

Prices

The response of consumers to changes in price
has received considerable theoretical attention, but
applications of the theory are often frustrated by the
scarcity of data. Complex interactive relationships
(cross elasticities) make the problem difficult—con-
sumption of beef may decline even when beef prices
remain constant if chicken prices fall. Looking to the
future, price effects pose an even greater dilemma,
due to both the great difficulty of forecasting rela-
tive prices and the need to consider such issues as:
will spending for travel declineif the price of com-
munications falls?

In practical terms, these issues can only be han-
died by examining particular amenity networks in
detail—a task undertaken in chapter 3. For present
purposes, however, it is useful to have afeeling for
the influence that a continuation of recent price
trends might have on spending patterns. A complete
set of recent price elasticities, constructed in a way
that accounts for demographic effects, provides the
basis of this analysis (again see the appendix).45

«p Devine, “FOreCasting Personal Consumption Expenditures From
Cross-Section and Time-Series Data,” Ph.D. Dissertation, University of
Maryland, 1983.

Demographics, Income, and Price:
The Combined Effect

The possible effects of changes in household struc-
ture, income, and prices on household expenditure
are shown in table 2-8. The table shows relative
changes, not absolute ones. Overall, Americans would
spend more on two-thirds of the items identified.

The figures assume annua 3 percent growth in
GNP over the next 20 years, and that future house-
hold spending patterns can be estimated from cur-
rent ones. Because incomes would increase rapidly
in a high-growth economy, most of the changes pre-
sented in the table are caused by income effects
rather than demographic ones (changes in popula-
tion and household structure). If economic growth
were slower, demographic effects would become
more important.

The biggest change in share of spending comes
in the food amenity, which loses 5,26 percentage
points as a share of national spending. Most of this
results from declines in grocery eating; eating out
holds avirtually constant share. Under the assump-
tions of these calculations, spending on recreation
would capture a growing fraction of all consumer
spending because of both price and income effects.

Changes in household types would result in some
increase in housing expenditures, but the overall ef-
fect would be more than compensated for by changes
in income. Income increases would also lead to sharp
growth in demand for restaurant eating, air travel,
clothing, personal business, and entertainment serv-
ices, while Americans would spend proportionally
less on apartment rentals, smoking, and time spent
on the telephone.

ALTERNATIVESFOR THE FUTURE

Constructing Scenarios

The remainder of this chapter describes alterna-
tive hypotheses about the ways consumers might
spend their money (and instruct their governments
to spend money in their name) in 2005. One such
hypothesis is that things will continue much as they
are now, and that the statistics already compiled on

households, income, and prices can simply be ex-
trapolated into the future-the “Trend” scenarios (see
te appendix). Under these assumptions, spending
for 2005 can account for an aging population by as-
suming that the aging baby boomers in a given in-
come class will spend money in the same way as
similar groups spend money today. There is, how-
ever, a quaification: the older baby boomers will
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Table 2-8.-The Effects of Demographic Change, Income Growth, and Price Change
on U.S. Personal Consumption in 2005 (changes in percent of all spending)

Percent change from 1983 due to various factors

Amenity or item purchased All Demographic Income Price Interactive
Food ... ... -5.26 0.07 -3.37 -1.87 -0.10
Food and beverages at home ............ -4,41 0.04 -4.05 -0.45 0.06
Food and beverages away from home .. ... -0.15 0.03 131 -1.30 -0.19
Tobacco. ... ... -0.70 0.00 -0.63 -0.11 0.04
Housing . ... -0.48 0.40 -1.91 1.72 0.11
Owner occupied. . .. ... 0.28 0.19 0.00 0.47 0.00
Renters . . ... .. . . -1,91 0.32 -1.81 0.19 0.03
Maintenance services . . .. ............... 0.01 0.01 0.10 -0.07 -0.01
Maintenance commodities . . . . ... ... ... .. -0.49 0.02 -0.30 -0.24 0.03
Tenants insurance ... . . ... ............. -0,02 0.04 0.02 -0.09 0.01
House furnishings . .. ................... 0.95 0.03 0.06 0.84 0.02
House appliances . . . ................... 0.71 0.01 0.17 0.47 0.06
Water and sewer . . . ....... ... ... -0.01 0.01 -0.15 0.16 -0.03
Transportation . .. ........................ -0.51 0.06 0.38 -0.96 0.02
New vehicles . .. ...... ... ... ... . ....... -0.33 0.03 -0.00 -0.33 -0.02
Used vehicles . . ........................ -0.24 0.01 0.05 -0.29 0.01
Vehicle maintenance. . . .. ............... -0.13 0.04 -0.06 -0.14 0.04
Other private transportation. . . . . ......... -0.02 0.00 -0.01 -0.01 0.00
Airfare . ... ... 0.37 0.00 0.37 -0.01 —-0.00
Other public transportation . . . ... ........ -0.17 0.00 0.02 -0.18 -0.00
Clothing and Personal Care . . .. ............ 1.84 0.10 1.63 0.01 0.10
Personal care commodities . . . ... ... ... .. 0.06 0.00 0.06 -0.00 0.00
Personal care services . . .. .............. 0.11 0.01 -0.02 0.11 0.01
Men’s and boys’ clothing . . .............. 0.39 0.02 0.38 -0.02 0.01
Women'’s and girls’ clothing . . ... ........ 0.94 0.06 0.87 -0.05 0.05
Other (including jewelry) . . .. .. .......... 0.24 0.01 0.25 -0.01 0.01
Footwear . . ...... ... ... .. 0.03 0.01 0.02 -0.01 0.01
Apparel Services . . ... ... 0.06 0.00 0.06 -0.00 0.00
Personal Business and Communication . . . . . 0.95 0.07 1.26 -0.16 -0.23
Telephone . . ....... ... ... L 0.17 0.02 -0.35 0.61 -0.08
Personal business . .. ................... 0.78 0.09 1.61 -0.77 -0.15
Recreation and Leisure . . .................. 3.47 0.10 2.02 1.26 0.09
Entertainment services . . . ............... 1.26 0.06 1.43 -0.21 -0.02
Entertainment commodities . . . . ... ... .. .. 0.89 0.02 0.20 0.64 0.03
TVandsound .......................... 0.83 0.00 0.11 0.68 0.03
Lodging . . ..o 0.49 0.02 0.28 0.14 0.06

How To Read This Table: Assuming 3 percent annual economic growth through 2005,2005 household distribution, and prices
and incomes adjusted to this growth, the percentage of American spending on food eaten at home (as a share of the items
listed here-roughly three-quarters of all personal spending) would decline by 4.41 percentage points. Changing incomes
would account for a drop of 4.05 points and changing prices would account for a 0.45 point drop, while demographic changes
would exert a slight positive trend of 0.04 percentage points; the effect of interaction between these factors would be a
rise of 0.06.

NOTES This table estimates how U.S. consumer spending on selected items and amenities could change, and attempts to isolate what factors may contribute to that
change. The “All’ column assumes 3% annual economic growth through 2005, 2005 household structure as developed earlier in this chapter, and a set of possi-
ble price changes for these items in 2005 as outlined in the appendix. Incomes are then raised by 35.5%, the level at which Americans will have enough purchas-
ing power to satisfy the estimate of personal spending in 2005 (also developed in the appendix).

For individual components of change”

.For demographic changes in 2005: see table 2-4; price and income held at 1983 levels.

.For income changes in 2005: incomes raised by 35.5 percent; demographics and prices held at 1983 levels.

. For price changes in 2005: see the appendix; demographics and income held at 1963 levels.
The effects of these three components that cannot be traced individually but are rather the result of a combination of factors are captured in the “Interactive’ 'column
SOURCE U S Congress, Office of Technology Assessment, “Consumer Expenditure Demand Projection Program,” April 1986, based on data provided by the U.S. Depart-

ment of Labor, Bureau of Labor Statistics; the U.S. Department of Commerce, Bureaus of Census and of Economic Analysis; and the US Department of
Health and Human Services, Social Security Administration
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have had life-histories significantly different from
older Americans today. They will be better educated
and healthier, and will have a far higher share of
women retired from work than is currently the case.
It is extremely difficult to predict whether this effect
will result in new spending patterns.” Similarly,
America’s ethnic composition will change. Between
now and 2000, roughly one-half of the increase in
the U.S. population will be from minority ethnic
groups.47 These developments pose problems for
analyzing future spending patterns, because it is
nearly impossible to allow for the effects of chang-
ing ethnic composition.

For these and many other reasons already dis-
cussed, trends can be misleading during periods of
fundamental change. The new environment in
which the economy operates alows for a number
of major shiftsin the way households elect to achieve
amenity through private and public choice. Given
the wide array of possible choices, and the enormous
range of uncertainties about the cost and capability
of emerging technology, there is no completely satis-
factory method for outlining the possibilities, nor any
mathematical technique for producing them.

Potential changes are represented though an il-
lustrative set of “Alternative” scenarios, which will
be developed further in chapter 3. These scenarios
were designed with the help of individuals familiar
with the operation of the eight major amenity cate-
gories (Food, Health, Education, etc.), who were
charged with describing away that new technology
could lead to a significant increase in productivity
during the next 20 years given appropriate changes
in regulation, information flows, and other factors.
Along with the Trend scenarios, the Alternatives
share common assumptions about such factors as
population growth, rates of consumer household for-
mation, and rates of income and GNP growth (see
box 2-B and the appendix for details).

46William Lazer and Eric H. Shaw, “ How Older Americans Spend Their
Money,” American Demographics, September 1987, p. 41.

47 §.Bureau of the Census, Statistic/Abstract of the United States:
1987 (107th cd.), Washington, DC, 1986. Changing ethnic composition,
of course, has occurred for some time; the U.S. Bureau of the Census
has recently reported that the U.S. Hispanic population has increased
by 30 percent since 1980, as opposed to a 6-percent increase in the
non-Hispanic population. See U.S. Bureau of the Census, “The Hispanic
Population in the United States: March 1986 and 1987,” Current Popu-
lation Reports, Series P-20, No. 416, Washington, DC, August 1987.

Given these scenarios, two patterns of nationd in-
come growth are examined: a pessimistic assump-
tion, represented by 1.5 percent annual growth in
GNP (asin the late 1970s and early 1980s); and an
optimistic assumption, represented by 3 percent per
year GNP growth. This range is plainly not meant
to be a forecast, but rather is designed to bracket
a wide yet reasonable range of possibilities.

In principle, it is possible to develop aclosed, in-
ternally consistent model that can accommodate
these connections. It proves extremely difficult to use
such models in practice when exploring the possi-
bility of significant changes in technology or in pri-
vate and public management during a period of 20
years. While the analysis presented throughout this
work is consistent in that the income generated by
output is equal to the money spent on final and in-
termediate products, it is not based on a closed
model of the economy.48

Summarizing the Results

The scenarios are summarized in table 2-9; chap-
ter 3 and the appendix provide further detail. The
proportion of expenditure on Food goes down no
matter what growth rate or assumption about tech-
nology is used—as does, to a lesser extent, that spent
on Transportation. On the other hand, more is spent
on Recreation and Leisure in all cases, and both
Clothing and Personal Care (mostly clothing) and
Personal Business and Communication gain in al
but the 1.5 percent Trend scenario (in which they
hold the same share as 1983).

Considering first the 3 percent scenarios, Food pur-
chases are expected to decline as a fraction of al
spending, though more slowly than in the past
largely because of an increase in the proportion of
more expensive food eaten away from home. The
Trend and Alternative scenarios differ considerably
in estimates of future Health spending. The Trend
assessment shows spending for Health reaching 14
percent of the total in 2005 while the Alternative sce-
nario suggests 11 percent, due to greater reliance
on preventative (as opposed to curative) techniques.

*8Consistent sets of forecasts were developed by beginning with rough
estimates of structural change in production and productivity, using the
resulting GNP growth to estimate purchasing, and then using this pur-
chasing to estimate production and GNP. The estimates are combined
explicitly in ch. 13.



83

Box 2-B.—Basic Strategies in Developing Scenarios

1. Demographics

Population was forecast using a version of the projection model used by the U.S. Socia Security Administr-
ation] modified for use on a personal computer.”The projection includes an alowance for illegal immigration
somewhat higher than that used by the U.S. Bureau of Census' “middle series.“3 For more detail, see the appendix.

Estimates of the number of people in each age group can be converted to estimates of household types given
assumptions about future marriage and divorce rates. Annual marriage rates have remained within ranges of
9.9 to 10.9 per thousand since 1968, and of 10.2 to 10.6 since 1978. Annual divorce rates, after rising consist-
ently between 1960 and 1979, have since remained fairly constant at around 5.0 per thousand. The hypothesis
used here is that these recent steady rates will continue into the foreseeable future. Assuming that the likelihood
that a person of a given age and sex becomes a member of any one type of household is the same in the year
2005 as it was in 1984, the number and type of future households can then be calculated (see table 2-4).°

2. GNP Growth

Two rates of gross national product (GNP) growth are considered, one based on the optimistic assumption
that rates of productivity growth characterizing the years 1965 to 1975 can be recovered, and one based on the
assumption that productivity would grow at the much slower 1975 to 1985 rates. Together with assumptions
about size of the work force and other factors (discussed in more detail in ch. 13), these result in GNP growth
rates of approximately 1.5 and 3 percent per year.

3. Allocating GNP to Consumption

All the cases considered in this analysis share the assumption that the sum of personal consumption and
government spending will remain at a constant share of 85 percent of GNP. This ratio has not varied by more
than 3 percentage points for nearly 30 years. Personal consumption expenses have fluctuated in recent years
from alow of 61.5 percent of GNP in 1973 to a high of 65.5 percent in 1983, and have since remained around
65 percent. The analysis also assumes that defense will maintain its present 7 percent share of GNP.

5. Prices

Relative prices are assumed to change at roughly the rate of the past two decades, with exceptions based
on changes in trade and production technology discussed in the appendix. The set is made consistent in the
sense that a shift to the new price set would not change total spending.

6. Allocating Consumption by Product Type

With the exceptions discussed in the text, money available for consumption is assumed to be allocated given
estimates of price, income, and household size using the methods described to produce table 2-9. The calcula-
tions are based on an analysis of spending by income cohort and household type.® They are not based on an
assumption that spending rises or falls exponentialy with income, but alow for more complex relationships.
For example, spending on used cars first rises and then falls as incomes increase.’

'The assumptions on life expectancy and fertility used here have been selected from the ranges developed by the Social Security Administration (SSA);
see U S Department of Health and Human Services, Social Security Administration, “Social Security Area Population Projections, 1984,” Actuarial Study No
92, Washington, DC, May 1984

‘<'Modified Social Security Population Projection Program,” working paper prepared for the Office of Technology Assessment, November 1985,

°Frank D Bean, et al,, “Projections of Net Legal and Illegal Immigration to the United States,” contract paper prepared for the Office of Technology Assess-
ment by the Population Research Center, University of Texas, Austin, TX, August 1984.

‘The model from which these results were obtained used the Current Population Survey for 1984, and weights assigned to individuals of each age and
sex cohort for each of 17 household types. See “Household Formation Program, " working paper prepared for theOffice of Technology Assessment, Washington,
DC, May 1986. The 17 household types were then aggregated into the 11 categories presented in tables 2-4 and 2-5.

‘As a fraction of GNP, Federal defense spending has followed a down-and-up curve over the past 25 years—falling steadily (withthe exception of the Viet
Nam War years of 1965 to 1968) from 9.7 percent in 1960 to 4.9 percent in 1979, only to rise rapidly through 1983 to a level of nearly 7 percent, where it
has remained since. This analysis therefore assumes that a 7 percent average, which is both close to the present figure and the approximate mid-point in the
historical trend, will hold over the next two decades. For an annual series of defense spending as a fraction of GNP, see U.S. Bureau of the Census, Statistical
Abstract of the United States: 1986 (106th ed ), Washington, DC, 1985, table 540.

6See "Consumer Expenditure Demand Projection Program,” workingpaper prepared for the Office ofTechnology Assessment, Aprill 986.

"The equation linking spending to income is quadratic.
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Table 2-9.—Spending on the Amenities: 1983 and the Scenarios
(in percent of personal and total spending in 1983 dollars)

year 2005
1983 Trend 3% Trend 1.5°/0 ALT 3% ALT 1.50/0
PCE Total PCE Total PCE Total PCE Total PCE Total
Food................. 200/0 16% 16% 13%0 19% 15% 16% 12% 16% 13%
Housing . ............. 26 20 25 19 27 21 23 18 23 18
Transportation . . . ... .. 13 12 11 10 11 11 10 10 11 1
Health . .............. 12 11 15 14 14 13 12 11 13 13
Clothing and Personal
Care .. ............. 9 7 11 8 9 7 12 9 11 8
Education . .. ......... 2 7 1 5 1 6 1 6 2 7
Personal Business and
Communication . . . . . 8 6 9 7 8 6 11 8 10 7
Recreation and Leisure. 10 8 13 10 11 9 15 12 14 11
Defense . ... .......... 0 7 0 7 0 7 0 7 0 7
Other Government
Expenditure . . . ... ... 0 5 0 7 0 6 0 6 0 4
Total (percent) . . . . . . 100 100 100 100 100 100 100 100 100 100
($1983 billion) . ...2,229 2,905 4,270 5,565 3,093 4,031 4,270 5,565 3,093 4,031

NOTE: Total Includes all government purchases of goods and services. ALT - Alternatives (see text for deflnltlons). Totals may not add to 100 due to rounding,

SOURCE: 1983 statistics from U.S. Department of Commerce, Bureau of Economic Analysis, “National Income and Product Accounts,” Survey of Current Business,
table 2.4; Trend projections drawn from U.S. Congress, Office of Technology Assessment, “Consumer Expenditure Demand Projection Program,” April 1986,
based on data provided in the “Consumer Expenditure Survey,” U.S. Department of Labor, Bureau of Labor Statistics (see the appendix for details): Alternatives

from the Office of Technology Assessment.

The share of Housing also differs between the two
3 percent scenarios, being 1 percent lower in the
Alternative than in the Trend. Thisis due to the as-
sumed sharp fall in the cost of household energy util-
ities, and to an assumption that real shelter costs
can be kept at 1970 levels using technical improve-
ments in the production and operation of homes.

The shares of income spent for Personal Business
and Communication, Recreation and Leisure, and
Clothing and Persona Care are all higher in the
Alternative scenario. In the case of Personal Busi-
ness and Communication, the difference is created
by greater use of both the telephone and services
outside the house, Similarly, the Alternative assumes
that technology allows for an expansion of recrea-
tional telephone use, and of the information, educa-
tional, and entertainment resources available in the
home through television and computers. The Alter-
native case also envisions a 15 percent drop in the
real price of clothing, which boosts spending con-
siderably. Overall, as might be expected, the 3 per-
cent Alternative case differs most from 1983 in terms
of distribution of personal spending, since high eco-
nomic growth is combined with liberal assumptions
about the impact of technology on purchasing
patterns.

In the low growth (1.5 percent) scenarios, the
Trend patterns are quite similar to those of 1983.
Food expenditures are lower in the Alternative case
than in the Trend, despite generous assumptions
about family diet. The share of Housing falls even
more sharply in the Alternative, largely due to the
reasons given for the 3 percent cases. On the other
hand, expenditures on Recreation and Leisure are
distinctly higher in the Alternative, in which new
technologies alow for an expansion of entertainment
products and services at lower prices—making a
wide range of entertainment resources available to
al. Government spending as a whole (counting all
public expenditures on the amenities) increases
somewhat more rapidly in the Alternative case than
the Trend, primarily because of assumed increases
in spending on education.

The statistics just discussed do not directly address
some of the most critical questions. What, for ex-
ample, will happen to the real quality of housing,
to the flexibility and convenience of transportation,
or to the state of American health in these scenarios?
To what extent will future changesin consumer de-
mand bring real improvements in amenity to the
lives of Americans? Such questions cannot be an-
swered with precision. To the extent that it is possi-
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ble to talk in terms of quality as well as quantity,
the discussion of changes in amenity will be ap-
preached on a sector-by-sector basis in chapter 3.
If nothing else, a patient insistence that economic

progress be clearly linked to an improvement in
amenity provides a focus for the abstract calculus
of productivity and technology that is the subject of
much of this report.



Chapter 3

Eight Amenity Groups
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Chapter 3

Eight Amenity Groups

This chapter examines characteristics of eight ma-
jor household amenity groups and explores options
for the next two decades. It does not cover national
defense or government activities not directly asso-
ciated with a household amenity. The discussions
form a diverse set but are all designed around the
following plan. They begin with a description of the
way amenity might be measured—a description of
the units that might be used to gauge progress even
if measurement is difficult because of the absence
of good data. Second, they show how themes raised
in the previous chapter apply in each amenity group.

The themes include trade-offs between time, con-
sumer spending, and government spending; growth
in specialized markets; and changes in regulations
that affect consumer purchasing. They end with a
brief description of hypothetical patterns of future
spending, These descriptions are used later in this
volume to explore the potential impact of future con-
sumption patterns on economic structure and on
jobs.”

" 1A reader interested in tracing the performance of a specific amenity

network from consumption recipe to job generation can read appropri-
ate sections from chs. 3,6,9 and 12.

FOOD

There are two criteria against which to measure
changes in the price, quality, information, and other
factors that influence a nation’s diet:

1. do the changes improve the quality, variety, and
convenience of the food purchased and
2. has the new diet improved health?

Growth in choice available to most American
households does not necessarily trandlate into a diet
more likely to promote health. Indeed, higher in-
comes may lead to dietsthat are less healthy if con-
sumption of fats and acohol increases while con-
sumption of bulk fiber declines.z An unhealthy diet
may be purchased as a result of an informed deci-
sion to ignore the advice of physicians, ignorance
of established links between diet and health (or lack
of information about product contents), or the ab-
sence of credible information linking diet and health.
The relative role of these factors, and therefore the
influence of programs designed to facilitate consumer
choice, remains ambiguous. These issues are aso
relevant in the section on spending for health that
follows.

Quality and Variety

While people still go hungry in the United States,
the quality and variety of the food eaten by most

21 A, Cohen, “Diet and cancer, ” Scientific American, vol. 257, No.
5, November 1987, pp. 42-48.

52-635 0 - 88 - 4

Americans have improved considerably. Many foods
have become cheaper, production and packaging
technologies have improved, the health implications
of different diets are more widely understood, in-
creased trade has brought a wider variety of foods
to the U.S. consumer, and more meals are eaten out-
side the home, partly because more women arein
the work force.

Net Food Purchases

The total quantity of food purchased per person
increased by only 5.5 percent between 1965 and
1985 (largely the result of demographic factors), but
food quality and diversity appears to have increased
substantially. A variety of large and small grocery
stores have emerged. The typical new supermarket
may sell 15,000 to 20,000 separate products, and
large stores may sell many more types.

Red meat consumption per capita peaked in the
mid-1970s (red meat prices increased substantially
during the late 1970s as lucrative grain exports in-
creased feed prices), but per capita consumption of
fish and poultry increased 34 and 69 percent respec-
tively between 1965 and 1985. During the same two
decades, per capita purchases of fresh fruits increased
12 percent, with declinesin staples such as oranges

3K.L.Bunch, “Food Consumption, Prices and Expenditures” U.S. De-
partment of Agriculture, Economic Research Service, Statistical Bulle-
tin 749, Washington, DC, January 1987,

89
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and grapefruit offset by large increases in demand
for more exotic fruits; per capita consumption of fresh
vegetables grew 30 percent while that of frozen
vegetables grew 50 percent. Increased variety in
American cooking is measured in part by the near
doubling in per capita consumption of spices over
the period. There was also a 30-percent increase
in per capita consumption of sugars and other
Sweeteners.

A survey by the U.S. Department of Agriculture
(USDA) in 1978 showed that the average respond-
ent ate 25 to 28 different types of food over a 3-day
period, although the range was from 4 to 63 unique
food items."Total consumption varied greatly with
age and sex; males older than 23 appear to eat more
than the average number of foods, and females aged
15 to 22 consume less than the averages

Eating Away From Home

A system for tracking food expenditures devel oped
by USDA suggests that by 1983, some 40.9 percent
of al money spent on food was eaten away from
home.G Only about 20 percent of the quantity of food
and beverages consumed are eaten away from home;
3,7 out of 21 meals are eaten away from home.7 By
the turn of the century, the average American may
spend half of every food dollar away from home.

The choice of eating place depends heavily on
household type and income (see table 3-1). The addi-
tion of a family member over the age of 65 typically
increases household spending in cafeterias by 9 per-
cent. The addition of a child of age 12 or younger
reduces overall spending in al food service estab-

1) Krebs-Smith, et al., “Variety in Foods, ” What /s America Eating?
(New York, NY: National Academy Press, 1986).

‘Ibid.

sy S Department of Agriculture, Economic Research Service, U.S.
Food Expenditures, 1954-78: New Measuresat Point of Sale and by Type
of Purchaser, AER-431, Washington, DC. The USDA statistic is consider-
ably higher than that reported by the U.S. Bureau of Labor Statistics.
In that survey, eating away from home represented 28 percent of all
personal consumption expenditures for food by 1983, an increase from
24 percent 10 years earlier. The USDA series includes expenditures
for foods in places where food sales are not the main enterprise (such
as hotels and motels, airlines, recreation places, military installations,
and retail stores) and also includes the value of government food sub-
sidies (such as the school lunch program). It is difficult to determine
whether differences in definitions can account for the magnitude of the
difference.

"JohnM. con nor, et al., The Food Manufacturing Industries (Lexing-
ton, MA: D.C. Heath & Co., 1985), pp. 24-25.

lishments by 7 percent, but increases spending in
fast food restaurants by 26 percent and in take-out
restaurants by 16 percents Single-person house-
holds, whether young or old, spend a large share
of their food budget away from home—typically 45
percent.g Families with working wives spend 28 per-
cent more on food away from home than compara-
ble families with housewives, although the increase
drops to 7 percent after controlling for income;l” most
of the rise goes to specialty restaurants. In contrast,
elderly households spend more in cafeterias and less
in specialty restaurants.

It is apparent that the food purchased in fast food
restaurants has become more diverse. In addition
to the traditional hamburgers, french fries, soft
drinks, sweets, and pizza, fast food now embraces
seafood, chicken, sandwiches, breakfast items, baked
potatoes, and salad. The number of cuisines avail-
able as fast food has also increased, and now includes
Mexican, Chinese, Indian, and other types. However,
since fast food outlets have often expanded their mar-
kets at the expense of family-run restaurants, often
serving regional menus, it is not obvious that real
diversity has increased.11

Growth in other segments of the food service sec-
tor, particularly in more expensive restaurants, has
introduced many Americansto varied cuisines. The
“upgrading” of food purchasing patterns—resulting
in higher prices per amount of food consumeg—
has been expressed most recently in the growth of
the “up-market hamburger restaurants,” which not
only offer a more diverse and expensive menu but
aso sell acohol. Traditional restaurants still claimed
51 percent of all salesin “separate eating places’
in 1982, but fast food was a close second with 44
percent. “Of franchised restaurants, 42 percent serve
hamburgers, 17.5 percent pizza, 12.4 percent chicken,

8U.S Department of Agriculture, Economic Research Service, “Food
Consumption, Prices and Expenditures 1963-83,” Statistical Bulletin No.
713, Washington, DC, 1984.

9A. Arbel, “Higher Energy Cost and the Demand for Restaurant
Services—A Time-Series Analysis,” International Journal of Hospital-
ity Management, vol. 2, No. 2, 1983, pp. 83-87.

10J Kinsey, “Food Away From Home Expenditures by source of House-
hold Income, " paper presented at the annual meeting of Agricultural
Economics Association, Clemson, South Carolina, 1981.

1'John M. Connor, review comment, Department of Agricultural Eco-
nomics, Purdue University, 1987.

17 § Department of commerce, Bureau of Economic Analysis, “Fran-

chising” in the Economy, 1982-1984,” report, Washington, DC, 1984.
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Table 3-1 .—Dining Out, 1985

Proportion Average number

Restaurant type of occasions of meals per week
A. Diners’ Preferences B. Who Dines Out
Quick-service (primarily fast-food) ......... 64.1% Allindividuals . ......................... 3.7
Hamburger .. ...... .. ... ... ... ... ..... 24.7 MeN . 4.2
Pizza...... ... ... . 10.8 WOMEN . .. 3.4
Chicken ........... ... . i 5.3 Household size:
Icecream . ........ ... . i 4.4 Onemember.............. .. .. 4.3
Sandwich ........... ... ... . .. 35 Twomembers ............ciinnn.... 3.1
DoNUL . .. 2.1 Threemembers ......................... 3.9
MeXiCan . .........oi i 1.9 Fourmembers. ......................... 4.1
Fish/seafood ........................... Five or moremembers . .................. 3.7
Oriental . .......... .. i, 0.6 Household income:
Allother . ... ... ... .. . . . . . . . . 9.4 Under $10,000 . . ......... . 2.8
Midscale (table service, limited alcohal). . . . 27.1% $10,000-14,999 . . .. .. 3.2
Variedmenu ... 9.7 $15,000-19,999 . .. .. ... 3.6
Family style......... ... ... ... .. ...... 4.0 $20,000-24,999 . . ... ... 3.7
Cafeteria............coiiiininannan. 31 $25,000-34,999 . . .. ... 3.8
Family steak .. ............. ... ... .. ... 2.2 $35,000-49,999 . ............... ... e 4.5
Oriental .......... ... i 0.9 $50,000and over ... 4.6
Fish/seafood ............... ... ......... 0.6
Italle_m ................................. 0.6 Percent of food
Mexican ............. ... ... 0.6 dollar spent away
G” othler(.f. I.I. EEEE ) ..................... glgo/ C. Dining Dollars from home

scale (full-service) . ................... .8% —_—
Ve meny o TIEE e P 1955 .o 25.00/6
HOME! o oo oo 1.2 1967 . 29.2
Flsh/seafood ........................... 08 1972 ................................... 336
MEXICAN .« v v o oo 0.8 1077 37.4
Oriental . .......... .. i, 0.7 1982 .. 38.2
talian . ... .. 0.4 1983 ..o 39.5
SEEAK . ..ot 0.4 1985 (BSY v 400
Allother ...... ... ... .. .. .. . ... .. .. . ... 0.3

SOURCE National Restaurant Association, 1985, cited in ‘Leisure Lifestyles,”

4.9 percent Mexican food, 4.5 percent seafood, and
2.4 percent pancakes.

Nutritional Consequences

Genera Trends

Has all thisled to a more healthy diet? The ques-
tion is vexing because of uncertainties about the links
between diet and health. Nutritional factors have
been linked to a number of chronic diseases, such
as cancer, diabetes, heart disease, and osteoporo-
sis. Researchers are generally agreed that over-con-
sumption of foods high in fat, salt, or cholesterol sig-
nificantly increases the risk of heart disease. Some
researchers have estimated that 30 to 60 percent of
cancers stem from dietary factors.” Cancer appears
to need both an agent that creates a mutation in DNA

BNational Academy Of Sciences, National Research Council, Diet, Nu-
trition, and Cancer (Washington, DC: National Academy Press, 1982),
pp. 1-14.

The Wall Street Journal, Apr.21, 1988, p. 180.

and a’’ promoter” agent that leads to tumor growth.
Some foods may actually be “antipromoters’and in-
hibit tumor formation.14 But since it is difficult to link
the disease with specific diets or foods, nutritionists
remain tentative in recommending preventive steps.
The risk of giving misleading information must be
weighed against the likelihood that the information
can help improve people's health.I5

The risks of contamination in food from pesticides
and other sources remain controversial. Standards
for processed and fresh foods differ greatly. Many
foods have naturally occurring chemicals that are

14 A. Cohen, op. cit., footnote 2.

15The National Research Council’'s Committee on Diet, Nutrition, and
Cancer concludedin 1982 that “cancers of most major sites are influ-
enced by dietary patterns.” But the committee further concluded that
“the data are not sufficient to quantify the contribution of diet to the
overall cancer risk or to determine the percent reduction in risk that
might be achieved by dietary modifications.” See Jean-Pierre Habicht,
“The Role of Nutrition Research in Policy and Program Planning,” in
What Is America Eating? op. cit. footnote 4, pp. 144-147.
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highly carcinogenic. Net risk proves difficult to estab-
lish.16

Adherence to emerging dietary guidelines designed
to lower the risk of specific diseases may lead to nu-
trient intakes below the Recommended Daily Al-
lowances (RDAS) established by the National Re-
search Council’s Food and Nutrition Board for the
nutrient needs of healthy individuals in the United
States. Which guideline is then correct? One expert
has observed that:

... lowering of recommended total fat and salt in-
takes for disease prevention is almost aways incom-
patible with American palates and pocketbooks if the
diet must also fulfill all the RDAs. If one also wants
to consume a diet with fewer potential carcinogens
and more protective factors against cancer, ataining
the RDAs is jeopardized even more.17

Conversely, adherence to some diets that satisfy the
RDAs could increase health risks.18

Increasing variety of foods can also improve diet.
Consumption of a greater variety of foods has been
associated with a higher degree of compliance with
established dietary guidelines; greater variety has
been positively correlated to higher intakes of each
of 11 nutrients.’

Americans have enjoyed a steady increase in aver-
age per capita consumption of virtualy al critica
minerals and nutrients. In recent years, consump-
tion of products high in saturated fat and cholesterol
has declined—animal fats by 20 percent, eggs by 19
percent, and whole milk by 58 percent. Consump-
tion of “other milk beverages,” which include low-
fat and skim milk, increased a spectacular 300 per-
cent in 20 years.” Consumption of cholesterol de-
clined from a peak of 570 mg/capitain the late 1950s
to 480 mg/capita in 1985 (there has been no meas-

1$During 1987, two studies conducted by the U.S. General Account-
ing Office found that less than 0.1 percent of imported food was checked
for illegal pesticides or high levels of legal chemicals like lead. Two
studies by the National Academy of Sciences criticized the U.S. Depart-
ment of Agriculture’s poultry inspection and techniques for determin-
ing carcinogens in tomatoes, potatoes, oranges, apples, pork, and a va-
riety of other common products. Cited in Keith Schneider, “Congress
Looks to the American Table Amid Questions on Food Safety,” The
New York Times, Jan. 22, 1987, p, Al4.

17 p, Habicht, op. cit., footnote 15.

18Johanna T. Dwyer, “Nutrition Education, ” What/s America Eating?
op. cit., footnote 4; see also J.P. Habicht, op. cit., footnote 15.

19] Krebs-Smith, et al., op. cit., footnote 4, pp. 126-140.

20K | Bunch, op. cit., footnote 3.

urable decline since 1975). The American Heart
Association diet recommends 300 mg/day of cho-
lesterol—200 mg/day for those with elevated cho-
lesterol levelsin their blood.2l A recent study indi-
cates that 81 percent of Americans knew about the
health effects of cholesterol in 1986; the same sur-
vey found that while only 23 percent claim to have
actually changed their eating habits as a result of
this information, this percentage is nearly double that
of 1983.”

High fat diets have been linked with breast cancers,
and there is weaker evidence linking high fat/low
fiber diets to cancers of the colon, pancress, ova
ries, and prostate. The fact that different kinds of fats
and fibers appear to have different effects has greetly
complicated efforts to construct links. For example,
Eskimos in Greenland and people living in Greece
and Spain have comparatively low levels of breast
cancer even though they have high fat intake—
possibly because the fat was derived from fish and
olive oil.23 While per capita consumption of animal
and vegetable fats rose rapidly between 1900 and
the 1960s, between 1965 and 1985 per capita con-
sumption of animal fats declined 20 percent while
consumption of vegetable fats and oils increased 60
percent.”

As refrigeration replaced salting, pickling, and
smoking as a form of food preservation, deaths from
gastric cancer fell sharply. The Japanese, who still
eat a significant amount of food preserved in tradi-
tional ways, suffer far higher rates of stomach cancer.

After increasing 56 percent between 1965 and
1981, acohol consumption per capita has since fallen
steadily, declining 8.6 percent between 1981 and
1985. Beer consumption also began declining in
1981, falling to 34.5 gallons per person per year in
1985, as has consumption of distilled spirits. Wine
consumption has increased steadily since 1965 (to
3.8 gallons per person per year in 1985). In 1985,
more than 14 percent of the total consumption of

21D M Hegsted and R.J. Nicolosi, “Individual Variation in Serum Chc-
lesterol Levels,” Proceedings of the National Academy of Sciences , vol.
84, No. 17, Sept. 2, 1987, p. 6259; L. Roberts, “Measuring Cholesterol
Is As Tricky As Lowering It,” Science, vol. 238, No. 4826, Oct. 23, 1987,
pp. 482-83.

“" Cholesterol Awareness Survey,” The National Heart, Lung and
Blood Institute of the National Institute of Health, Bethesda, MD, Dec.
4, 1986.

23}, A Cohen, op. cit., footnote 2,p. 46.

24K L. Bunch, op. cit., footnote 3, p. 39.
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wine was in the form of “coolers,” a mixture of wine
and fruit juice.”

Averages, of course, can hide a number of ills. Seri-
ous defects in diets remain for special populations
such as the elderly, the homeless, the poor, migrant
laborers, female-headed households, pregnant women,
and psychologically debilitated people.

Unfortunately, thereis no reliable information on
the diets and nutritional status of the population at
risk.” There are other important gapsin our knowl-
edge because existing surveys are not comprehen-
sive or are out of date. By one estimate, however,
there may be as many as 12 million children and
8 million adults who are chronically short of nutri-
ents necessary for growth and good health. The Na-
tional Household Food Consumption Survey of 1982
found that more than 80 percent of households
where spending on food was similar to that of food
stamp-recipients failed to obtain the RDAS.” An ex-
amination of households at risk of poor nutrition in-
dicates that in 1977, 12 percent of Americans were
not getting enough food energy and nearly one-
quarter failed to get enough vitamin B-6 (see table
3-2). Given a continuation of present trends, the anal-
ysis suggests that the dietary status of the popula
tion will actually worsen in terms of five out of six
components examined. About one-quarter of U.S.
households would continue to have availability levels
of calcium and vitamin B-6 below 75 percent of the
RDA in 1995. The GNP would have to increase much
faster than 3 percent annually to make a marked
improvement on the dietary availability of some nu-
trients for the groups receiving inadequate nutrition.

“Ibid., p. 5.
26J p_Habicht, op. cit.,, footnote 15.
21] ., Brown, “Hungerin the U.S.,” Scientific American, vol. 256, No.

2, February 1987, pp. 37-41.

Table 3-2.—Percentage of Households With Selected
Dietary Availability Levels Below 75 Percent of
the Recommended Daily Allowance (1977/78 and 1995,
assuming 3 percent annual growth in GNP)

Year  Food energy Calcium Iron Magnesium Vitamin A Vitamin B-6

1977, 11.9 24.4 8.0 13.6 16.7 23.4
1995. . 12.6 25.2 8.4 14.0 15.8 24.0

SOURCE: “Future Food Patterns of the U.S. Population,” cooperative agreement
between the University of Missouri at Columbia and the Office of Tech-
nology Assessment, No. 433-7130.0, October 1985.

Claims that Americans are going hungry have
been disputed using statistics showing no increase
in childhood anemia. Given the poverty of data it
is difficult to resolve the issue with precision. For
example, not much is known about the relationship
between the supply of food and its utilization by spe-
cific individuals and various types of households. The
per capita food consumption series maintained by
USDA provides only crude consumption estimates
for the “average” American. Only one national sur-
vey, the 1977 to 1978 National Food Consumption
Survey (NFCS), is currently available for assessing
major variations in food consumption among indi-
viduals and households within the U.S. population.
Limited annual surveysinitiated by USDA in 1985
(Continuing Survey of Food Intakes by Individuals)
will improve this database.

Even assuming that data on nutritional status were
much improved, scientific understanding of the
health consequences of diet remains tentative in
many respects. Probably the most salient example
concerns the RDAs. Simply put, the specific health
risks associated with nutrient intakes below the
RDAs remain largely unknown.”

Eating Away From Home

Theincrease in eating out is complicating dietary
assessments. According to one estimate, the 16 per-
cent of al eating and drinking occasions that occur
away from home supply 18 percent of total food
energy and about 16 percent of most vitamins and
minerals. Men and children consume more of their
food away from home than do women, and so ob-
tain more of their food energy and nutrients from
those occasions.”

One recent study of snacking and away-from-home
eating indicated that “where and when foods were
consumed had very limited impact on their nutri-
tional status.” The researchers noted, however, that
future investigations might profitably focus on those

*Betty B. Peterkin, “Assessment of Diet Quality and the U.S. Depart-
ment of Agriculture’s Nutrition Policy and Research,” What/s America
Eating? op. cit., footnote 4.

29 Robert B, Reese and Sharon J. Mickle, “Where to Eat—At Home
or Away?” 1982 Yearbook of Agriculture (Washington DC: U.S. Gov-
ernment Printing Office, 1983).

%Karen J. Morgan and Basile Goungetas, “Snacking and Eating Away

from Home,” What Is America Eating? op. cit., footnote 4, p. 123.
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who are nutritionally at risk. Furthermore, the away
from home share of food expenditures has increased
since 1977 and will probably continue to do so over
the next decade. The nutritional consequences of
this important trend warrant more attention.

Choices and Consequences

The Trend scenarios for expenditure on the Food
amenity (as defined in ch. 2) are based on present
patterns of household expenditure, and no signifi-
cant changes in regulatory programs affecting food
prices. The Alternative scenarios differ in that they
assume that all Americans have access to a healthy
diet and that all income groups pay more attention
to the health consequences of their diet. Figure 3-1
indicates the changes that would occur in American
eating habits if the recommendations of the National
Research Council and other recent studies of diet
and health were followed.

While they do not correspond precisely to the rec-
ommendations shown in figure 3-1, USDA has de-
veloped estimates of “nutritious” diets that could be
purchased by households with different incomes.
These diets contain recommended intake of caories
and nutrients and would reduce fat, cholesterol,
sweeteners, and sodium below current levels. They
contain more grain products, vegetables, and fruits,
and less cheese, eggs, fats, ails, sugar, and soft drinks,
than are now eaten in most U.S. households. These
diets were used to explore the implications of a shift
to adifferent pattern of food consumption in Amer-
ica. The “liberal” USDA diet was used as an esti-
mate of the way Americans might eat if the U.S. gross
nationa product (GNP) grew 3 percent per year and
the “moderate cost” diet was used for the 1.5 per-
cent case. These plans are based on the eating habits

of the upper half of al households ranked by ex-
penditure on food.

Food expenditures at home and away from home
for the different scenarios are given in table 3-3. The
total value of purchases of the Food amenity (includ-
ing alcohol) is actualy lower in the Alternatives than
in the Trend cases, even though they explicitly pro-
vide healthy, balanced diets for all Americans and
assume a continued increase in purchases of food
away from home.

The Alternative cases assume that expenditures
on cigarettes and acohol fal below the Trend cases.
These estimates are based on a continuation of past
trends in per capita consumption expenditures—
roughly, a 1.6 percent annual increase in acohol
consumption between 1960 and 1983, and a —0.9
percent decrease in tobacco between 1973 and 1983.

Figure 3-1.-Current and Recommended Diet
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SOURCE: L.A. Cohen, “Diet and Cancer,” Scientific American, November 1987,
p. 48; and National Cancer Institute, Division of Cancer Prevention and
Control, “Annual Cancer Statistics Review, " January 1988.

HEALTH

Society’s Recipe for Health

The debate over the proper recipe for good health
must be one of mankind’s oldest. Although health
and life expectancy depend partially on hereditary
factors, many aspects of health can be influenced
or controlled by individual or social actions. These
include the following:

- Time and energy spent in promoting one’s own
health or avoiding illness, including the time
needed to remain informed about appropriate
health strategies and any loss of amenity asso-
ciated with changes in lifestyle required to pro-
mote good health (e.g., avoiding fast driving,
smoking, drinking, and inappropriate diets).

+ Disease prevention through vaccination and
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Table 3-3.—Consumption Scenarios for Food (billions of 1983 dollars)

2005
1983 Trend 3%a Trend 1.5%a ALT 3%bc ‘ALT 1.5%c

Food and alcohol

Athome . ... 298.4 433.0 402.0 387.0 321.0
Away from home . . ... .. ... ... .. ... ... 1236 235.0 146.8 259.0 164.0
TODACCO . . . . 28.0 31.2 355 22.0 25.0
Total Food in personal consumption expenditures . . . ... ... ...450.0 699.2 584.3 668.0 510.0
Government purchases of food . . .. ....... ... .. .. .. ... . ... 1.7 3.3 2.4 3.3 2.4
Total. L e e 451.7 702.5 586.7 671.3 512.4
Percent share of gross national product..................... 13.2 10.7 124 10.3 10.9

aComputed from extrapolative analysis discussed in ch. 2; Trend = Trend Scenario.

Expenditure in ALT 3% food at home (excluding tobacco) in the ALT case is similar to estimates made by J. Blaylock and D. Smallwood (“Projected Growth in Ameri-
can Food Spending,” National Food Review #32, U.S. Dept. of Agriculture (USDA)); ALT = Aiternative Scenario.

CThe 118.6 million households in 2005 are divided into 3 categories, single households (28.2 million), family of 2 (33.8 million), and the rest, assumed family of 4 (56.7
million). The number of households in each group is multiplied by the U.S. Department of Agriculture estimate of the weekly cost of a nutritious food plan, using
the moderate cost plan for the 1.5% scenario and the liberal pian for the 3% scenario. (See U.S. Department of Agriculture, Consumer Nutrition Division, Family Food
Plans 1983, March 1983.) The costs are as given below:

Doiiars per week

Liberal Moderate

Single member family 34.6 28.1
2 member family . . . . ... .. 60.8 50.3
4 member family . . . . .. 907 80.3

The resulting totals are then calculated on an annual basis. The annual totals, which are based on the assumption that all meals are taken at home, are then adjusted
to take into account meals outside the home.

It is assumed that in the moderate cost plan, one meal in five is taken out of the home. One-fifth of the estimated Food expenditure is therefore deducted from
the total and doubled in value (approximately 20% of all Food and 40°/0 of all spending for food was away from home in 1983-see text). In the liberal food plan it
is assumed that one meal in four is taken away from home.

Alcohol is estimated independently, and then divided between food at home and food away from home categories at the 1983 levels (60 and 40°A respectively).
For 30/. case, (real) per capita expenditure on alcohol is increased by annual average of 1.60/0 (s during 1960-83 period, multiplied by 2005 population). For 1.5%. case,
consumption is assumed to be one-half of 30/. ALT.

Per capita tobacco consumption in the 3°/0 growth case is assumed to decline 22°/0, roughly following 1973-83 trends projected to 2005. Consumption in the ALT

1.5% case is reduced by the ratio between low growth and high growth tobacco consumption computed for the trend cases.

SOURCE Office of Technology Assessment, 1988.

early detection of disease, by routine testing for
such things as high blood pressure and cancer.

« Public investments in such things as air and
water pollution abatement (public spending for
pollution control and other health and safety
objectives increased from approximately $7 bil-
lionin 1972 to a peak of $9.7 hillion in 1978,
then fell to $8 billion in 1983).”

« Investmentsin occupational health and safety.

« Aspects of home- or work-life that contribute
to stress.

« Purchases of treatment to remedy problems
once they have occurred.

In principle, it should be possible to compare the
relative benefits of investments in each of these cat-
egories.” Given current state of knowledge about

3'Andrew Martin, “ public Health and Safety, " contract report prepared
for the Office of Technology Assessment, 1985.

12 formaltheory of the “production function” of health is suggested
in several sources, See, for example, Michael Grossman, The Demand
Jor Health (New York, NY National Bureau of Economic Research, 1972);
H.L. Blum, Planning for Health (New York, NY: Human Sciences Press,
1974); and Jack Hadley, More Medical Care, Better Health? (Washing-
ton, DC: Urban Institute Press, 1982).

the determinants of health, this proves impossible
in practice. The situation is made al the more con-
fusing by the rules governing health spending. Only
the patient has a clear incentive to optimize spend-
ing to maximize real health, yet the patient may not
be well informed of alternatives, and may not bein
control of the choices made in her name.

The economics of health involve a complex com-
bination of public funding, public regulation, and pri-
vate decisionmaking. Health markets differ from or-
dinary markets in several important ways:

1. The flow of information between provider and
client in the market for health services is un-
like that in other markets, depending more
heavily on trust among the clients and profes-
sional integrity among the providers. Further-
more, the parties are frequently on an unegual
footing.” There are even cases where it may

3Frances H, Miller, “Secondary Income From Recommended Treat-
ment: Should Fiduciary Principles Constrain Physician Behavior, " in
Bradford H. Gray (cd.), The New Health Care for Profit (Washington,
DC: National Academy Press, 1983),



be ethically (and legally) possible to withhold
information from the individual being treated.
2. Many kinds of competitive behavior that would
be celebrated in ordinary commercial compe-
tition cannot be permitted in the practice of
medicine. While it is difficult to raise complaints
about an enterprise that manages to sell indi-
viduals more shoes than they need (indeed,
much of the U.S. economy depends on con-
sumption that goes beyond need), there is gen-
eral consensus that it is unethical to encourage
a patient to purchase more medical treatment
than is needed. The medical community now
accepts the patenting of drugs, devices, and
techniques, 4bu: CONtroversy continues over
whether it is appropriate for physicians to sell
drugs and other products directly to patients.
3. Perhaps most importantly, health care involves
a complex mixture of personal, corporate, and
government decisions. In 1950, two-thirds of
medical spending came directly from patients.
By 1983, 73 percent of al medica spending
came from insurance companies or government
programs such as Medicare and Medicaid.”

The Record

American spending on health has grown rapidly
since the 1970s, because of the availability of new
and increasingly expensive technology, public pro-
grams providing the elderly and the poor with greater
access to health care, the difficulty of increasing
productivity in a business dominated by personnel
costs, and a variety of other factors. Health care costs
have risen at an average rate of 1.75 percent faster
than all personal expenditure costs since the 1950s,
and in spite of efforts to contain costs, health care
costs increased more than 2.5 percent a year between
1980 and 1986." These statistics must be treated
with considerable caution since our ability to meas-

#Robert M. Veatch, “Ethical Dilemma of For-Profit Enterprise in Health
Care,” B.H. Gray, op. cit., footnote 33.

3U.S. Department of Health and Human Services, Health, United
States: 1985 (Washington, DC: U.S. Government Printing Office, De-
cember 1985).

36More precisely, the ratio of the deflator for “medical care” tothe
deflator for all “personal consumption expenditures” increased by 1.75
percent per year from 1955 to 1986, based on a regression of data pro-
vialed in U.S. Department of Commerce, Bureau of Economic Analysis,
“National Income and Product Accounts,” historical diskettes, Survey
of Current Business, table ?.10.

ure inflation in health care in a period of rapid
change is plainly limited. For example, an appen-
dectomy conducted in 1986 may appear identical
to one performed in 1972, but advances in medical
practice are likely to make the 1986 procedure safer.

While the relative role of the different factors con-
tributing to health costs proves difficult to disentan-
gle (amodest effort is made inch. 6), the result has
been a spectacular growth in per capita health care
spending. Figure 3-2 shows changes in per capita
spending for health care. Real per capita spending
(that is spending adjusted for inflation) increased an
average of 5 percent per year between 1972 and
1986. The growth in spending is much higher than
would be expected by the aging of the U.S. popu-
lation.

Explaining the links between spending and ex-
pected outcomes in U.S. health care is a treacher-
ous undertaking. It proves virtually impossible to use
available statistics to disentangle decisions madein
response to competent medical advice (e.g., decisions
to smoke, drive without seat belts, and engage in
lifestyles likely to decrease health status), decisions
made in ignorance of the proper way to use the med-
ical enterprise, and decisions made in ignorance
about the health implications of behavior. The prob-
lem is made al the more difficult by the extent to
which a unique set of regulations strongly affects the
way consumer desires for good health translate into
market incentives in the business community. Cir-

Figure 3-2.-Per Capita Spending for
Medical Care

Constant 1982$ per capita (thousands)

Medical Care Plus Drugs, L
Orthopedic and opthamallc Products el .

0.91

- . 4—=Meodlical Care
o} P (Doctors, Dentlsts|
. Hospltals, etc)

0.5 1

1 + 4 I { s
0.3 L0 B B R S B [ SN S S S A SN S S N SN BN AU NN N B SN BN N BN B BN

1955 1960 1965 1970 1975 1980 1985

SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation.
al Income and Product Accounts,” historical diskettes, table 2.5.
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cumstantial evidence suggests, however, that the per-
formance of the U.S. health care system could be
dramatically improved without any changes in med-
ical technology.

Recent Trends

Whileit isdifficult to determine which factor
deserves credit, the health status of the average
American has clearly improved during the past few
decades. An individua born in the United Statesin
1984 could expect to live 74.7 years—6.5 years
longer than an individua born in 1950. Someone
aged 65 in 1950 could expect to live an additional
13.9 years, while a person reaching 65 in 1984 could
expect to live an additional 16.8 years.” Infant mor-
tality rates fell from 29.2 per thousand in 1950 to
11.2 per thousand in 1983 (rates of improvement
have fallen somewhat since 1981).

Average improvements in life expectancy have not
eliminated the striking difference between life ex-
pectancies of different American social groups. Age
adjusted death rates for black males, for example,
were nearly 50 percent higher than those of white
males in 1983.°

Asfigure 3-3 indicates, improved rates of infant
mortality may be the most important factor behind
increases in average life expectancies; the figure sug-
gests that a decline in deaths at an early age has
played a comparatively larger role in lengthening
average U.S. life spans than has the fact that older
people are living longer.

The factors leading to the improvements in hedth
status are extremely difficult to disentangle. It does
appear that as a result both of improved clinical tech-
niques and increased funding of health care for the
poor, death from diseases where medical treatment
can save lives declined sharply between 1968 and
1980. Deaths from childbirth declined 72 percent,
from influenza and pneumonia 53 percent, from
tuberculosis 52 percent, and from diabetes 31 per-

37U.S. Department of Health and Human Services, Health, United
States, 1984 (Washington, DC: U.S. Government Printing Office, De-
cember 1984).

38J.S Department of Health, Education, and Welfare, Public Health
Service, Health Status of Minorities and Low-income Groups (Washing-
ton, DC: U.S. Government Printing Office, 1979).

391.S. Center fOr Health Statistics, Vital Statistics of the United States,
cited in U.S. Bureau of the Census, Statistical Abstract of the United
States: 1987 (107th cd.), Washington, DC, 1986.

Figure 3-3.-Changes in Patterns of
Mortality
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SOURCE: U.S. Department of Health and Human Services, Social Security Ad-
ministration, “Life Tables for the United States, 1900-2050, " Actuarial
Study No. 89, Baltimore, MD, December 1983.

cent.” Death rates from heart disease and stroke
have been declining since 1940. Between 1970 and
1983, age-adjusted death rates from heart disease
fell 26% while death rates from stroke were cut in
half. There is some evidence that thisfall is associ-
ated with a decline in cigarette smoking, high se-
rum cholesterol, elevated blood pressure, and lack
of exercise. Improvements in medical care have also
played an important role.” It proves to be nearly
Impossible, however, to alocate credit for reduced
heart disease directly .42

In contrast, death rates from the other major killer,
cancer, have risen dlightly, growing from 157 deaths
per 100,000 in 1950 to 171 per 100,000 in 1985. This
is largely because of increasing incidence of lung can-
cer resulting from smoking. Death rates from stom-

40|J S. Center for Health statistics, unpublished data for 1982, cited

in D.E. Rogers, R.J. Blendon, and T.W. Moloney, “Who Needs Medic-
aid?” New England Journal of Medicine, vol. 307, No. 1, July 1, 1982,
pp. 13-18.

41U.S. Department of Health, Education, and Welfare, Public Health
Service, “Healthy People: The Surgeon General’'s Report on Health Pro-
motion and Disease Prevention,” DHEW (PHS) Publication No. 79-55071,
1979; U.S. Department of Health, Education, and Welfare, Public Health
Service, Proceedings of the Conference on the Decline in Coronary Heart
Disease Mortality, National Heart, Lung, and Blood institute, National
Institutes of Health, NIH Publication No. 79-1610, 1979.

425 Pelland W.E. Fayerweather, “Trends in the Incidence of My-
ocardial Infarction and in Associated Mortality and Morbidity in a Large
Employed Population, 1957-1983,” New England Journal of Medicine,
vol. 312, No. 16, Apr. 18, 1985, pp. 1005-1011.
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ach, uterine, and some other cancers have declined
dightly during the past 20 years. Deaths from all
cancers except lung cancer fell from 144 per 100,000
in 1950 to 125 per 100,000 in 1985.”

Risk factors in the development of other cancers
include: alcohol, smoking, certain viral infections,
and exposure to cancer-causing substances in the
workplace, in the general environment, or in food
and drugs. Research is underway to determine whether
high fat/low fiber diets also contribute. Heredity may
aso play arole. While remarkable advances in treat-
ment for certain types of cancer have occurred, it
is not clear that the increase in survival for the more
common cancers is due to improved medical care.”

As life expectancy rates increase, other health in-
dicators appear to be changing as well. Since 1973,
the percentage of the population reporting some limi-
tation of activity has remained essentiadly the same,
while the average number of restricted-activity days
per person per year increased from 14.6 daysin 1970
to a peak of 19.1in 1980 and 1981 and fell to 14.5
days in 1983. Blacks have more restricted-activity
than whites (16.6 v. 14.3 in 1983). Bed-disability days
remained roughly constant for people under 65 (5.3
days/year in 1970 v. 5.4 days/year in 1983) but rose
steadily for those over 65 (13.8 dayslyear v. 16.7
days/year in 1983).”

The changes (particularly the reversal of reported
disability since 1981) are difficult to interpret. The
number of days each American is likely to spend
in poor health isin part symptomatic of improved
medical technology, such as the development of diag-
nostic techniques resulting in earlier awareness of
disease. Changing public attitudes toward disability,
improved  socia supports for the disabled, and changes
in employer-granted sick leave may aso increase the
reporting of disability. The changing figures may also
be a result of medical progress, which is able to save

43U.S. Department of Health and Human Services, National Cancer
Institute, “Annual Cancer Statistics Review,” summary, Washington,

DC, January 1988.
4p M Boffey, “Cancer progress, Are the Statistics Telling the Truth?”

The New York Times, Sept. 18, 1984; A.R. Feinstein, D.M. Sosin, and
C.K. Wells, “The Will Rogers Phenomenon: Stage Migration and New
Diagnostic Techniques as a Source of Misleading Statistics for Survival
in Cancer,” New England Journal of Medicine, vol. 312, No. 25,June

20, 1985, pp. 1604-1608. L .
a5y §. Center for Heg|th Statistics, Vital and Health Statistics, Series

10, cited in Statistical Abstract ofthe United States: 1987 op. cit., foot-
note 39, Table 160.

lives but not necessarily prevent lengthy periods of
illness.®

Factors Influencing American Health

The United States spends as much or more for
health care per person than any nation in the world,
yet U.S. life expectancy rates are lower and infant
mortality rates higher than they are in many other
advanced economies. Moreover, different States
within the United States exhibit a range of life ex-
pectancies that have little obvious relation to spend-
ing on health care. Average male life expectancy in
Hawaii, for example, was higher than that recorded
by any nation in the world in 1981, while life ex-
pectancy in Louisiana was lower than that in Cuba,
Singapore, and ~ Bulgaria.”

The life expectancy of Seventh Day Adventists liv-
ing in Californiais more than 11 years longer than
the U.S. average. U.S. life expectancy could increase
by 0.7 years if rates of mortality in 1984 were equal
to that of the white population in the United States,
and 5.1 years longer if average U.S. mortality rates
were raised to that of the healthiest geographic re-
gions in the United States. This exceeds the 4.4 year
gain in life expectancy achievable by eliminating  can-
cer.” Achieving these gains would require both
changes in access to high quality medical care and
changes in the social conditions and lifestyles that
may create higher incidence of disease in the least
healthy population groups.

While there are many unanswered questions, di-
fferences in hedlth status are obvioudly linked to the
following factors:

« hereditary factors,

- diet, driving habits, stress, and other aspects of
lifestyle;

+ preventive medicine;

« access to hedth care for treatment of illness and
appropriate use of health care; and

« the quality of the care delivered, including tech-
nical advances.

4], M. Verbrugge, “Longer Life but Worsening Health?: Trends in
Health and Mortality of Middle-aged and Older Persons,” Milbank

Memorial Fund Quarterly, Health and Society, vol. 62, 1984,pp. 475-519.
“"The Japanese, one of the world’s longest-lived peoples, take far less

interest in smoking cessation than does the United States.
48See u.s. Congress, Office of Technology Assessment, “Health, " sector

study, Washington, DC, 1987.
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Socia class, measured by levels of education, in-
come, or occupation, affect many of these variables
and correl ate strongly with mortality and morbidity
rates.“Even psychological illnesses, like depressi on
and schizophrenia, are strongly linked to socia class.”
It is, of course, often difficult to distinguish cause from
effect when examining correlations, since poor heath
is often a direct cause of low income.

Education seems to be strongly correlated with
good health |f only because education is correlated
with income.”1 Education appears to be connected
with knowledge about health effects of lifestyles and
the way health care facilities can be used. Figure 3-
4, for example, shows the strong connections be-
tween use of seat belts and education. Similarly, the
mortality rates of well educated white males aged
25-63 are significantly lower than those in the same
group with comparatively poor educations.” Women
with low levels of education have a much higher
number of babies with low birthweights.”

we, M. Kitegawa and P.M. Hauser, Differential Mortality in the United

States (Cambridge, MA: Harvard University Press, 1973).
50S.L. S,.and L.F. Berkman, “Social Class, Susceptibility and Sick-

ness” American Journal of Epidemiology, vol. 104, No. 1, July 1976,

. 1-8.
ppSlBased on data by region in the 1970 U.S. Census, cited in J. Had-
ley, op. cit., footnote 32, pp. 59-61.

s2F M. Kitegawa and P.M. Hauser, op. cit., footnote 49.

s3Institute of Medicine, Preventing Low Birth weight (Washington DC:
National Academy Press, 1985). See also U.S. Congress, Office of Tech-
nology Assessment, Neonatal Intensive Care for Low Birthweight In-
fants: Costs and Effectiveness, Health Technology Case Study 38 (Wash-
ington, DC: Government Printing Office, December 1987).

Figure 3-4.-Seat Belt Use in 1983

[By Education

No H S Degree
H S Graduate
College Graduate
Graduate School

under $10,000
$10-20,000
$20-30,000
$30-40,000
over $40,000

6] 10 20 30 40 50 60 70
Percent of people wearing seat belts

Bl ~iways wear EE3 Never wear

SOURCE: U.S. Department of Transportation, Federal Highway Administration,
“Personal Travel in the U.S.—A Report on the Findings From the
1983-1984 Nationwide Personal Transportation Study,” Volume |,
Washington, DC, August 1986, tables 10-2 and 10-3.

Strong socia ties, measured by numbers of social
contacts, church membership, and membership in
socia organlzatlons appear to be correlated with low
mortality rates.”Evidence of the strong correlations
between behavior and health is also evidenced by
the fact that marriage is strongly correlated with
longer life expectancy. Men appear to benefit more
from marriage than women.

Hereditary Factors—Hereditary factors may ex-
plain some of the differencesin health status of na-
tions and States that appear to have access to iden-
tical medical technology. Japanese living in America
assume most American patterns of disease, and black
Americans have patterns of disease that more closely
resemble those of Caucasians than those of West
Africa.® In fact, Japanese living in California con-
sidered “acculturated” to American lifestyles had
coronary heart diseased 2.5 to 5 times higher than
agroup that lived in California but had not adopted
Western lifestyles.”

Environmental and Lifestyle Factors.-The po-
tential benefits of some measures to prevent disease
and promote good health are well established. Smok-
ing, failure to wear seat belts, alcohol abuse, im-
proper diet, dangerous working conditions, stress

*The correlation appears even when corrections are made for tac-
tors like smoking, obesity, health practices, and health status. A study
of Alameda County, California showed strong correlations between so-
cial networks and health outcomes. See S.L. Syme and L.F. Berkman,
“Social Networks, Host Resistance, and Mortality: A Nine-year Follow-
up Study of Alameda County Residents,” American Journal of Epidemi-
ology, vol. 109, No. 2, February 1979, pp. 186-204. Other studies have
found similar, but much weaker correlatlons see Syme and Berkman,

1076 nn it faotnote BN far a roviaw
1910, Op. i, 1GOOI ov, 10f a IEVIEW.

$5Widowed and divorced individuals have a higher mortality rate than
single (never married) or married individuals. See V. R. Fuchs, Who
Shall Live (New York, NY: Basic Books, 1974), pp. 50-51; G.H. Orcutt

et al. “Dges Your Drnh:\hnhh/ of Death Denend on Your Environment?”
Sl ai., OGS YOUr riGoact Of véain Loepena on youron

Amencan Economic Rewew vol. 67, No. 1, February 1977, p. 264; M.C.
Sheps, “Marriage and Mortality,” American Journal of Public Health,
vol. 51, No. 4, April 1961, p. 547.

56Black Amenmnq have cancer rates more similar to those of white
Americans than those of the West African populations from which they
originated. Japanese living in Hawaii have cancer rates with patterns
more closely resembling those of Caucasians in Hawaii than Japanese
in their homeland. In 1970-71, for example, breast cancer occurred at
a rate of 300/million people in Japan, about 1,200/million for Japa-
nese in Hawaii, and 1,800/million for Caucasians in Hawaii. On the
other hand, stomach cancer incidence was 1,300/million in Japan,
400/million for Japanese in Hawaii, and 200/million for Caucasians
in Hawaii. See R. Doll and R. Peto, The Causes of Cancer (New York,
NY: Oxford University Press, 1981), p. 1201.

5"M.G. Marmot and S.L. Syme, “Acculturation and Coronary Heart
Disease in Japanese-Americans,” American Journal of Epidemiology,
vol. 104, No. 3, September 1976, pp. 225-247.
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resulting from unemployment or other causes, ex-
posure to air or water pollution, and a variety of other
factors contribute to poor heath status. There is rea-
son to believe that most of theimprovementsin life
expectancy achieved between 1900 and 1970 re-
sulted from improved income and living conditions
rather than improvements in clinica medicine.”

It is estimated, for example, that 25 to 40 percent
of cancer deaths result from smoking and 10 to 70
percent from diet.* A significant part of the credit
for the reduction in mortality due to cardiovascular
disease during the 1970s resulted from changes in
diet, exercise habits, and other factors independent
of clinical medicine. Control of hypertension through
therapeutic pharmaceuticals obviously played a ma
jor role in addition to advances in heart surgery and
other spectacular therapeutic improvements that
occurred during the same period.”

Infant mortality and birth defects are strongly
linked to prenatal care for the mothers. Two-thirds
of al infant deaths occur when the baby is born
weighing less than 5.5 pounds.® Poor nutrition,
smoking, exposure to toxic substances, alcoholism,
and a variety of other conditions contribute to low
birthweights and a variety of medica conditions be-
fore and after birth.*”

Accidents, which account for 6.5 percent of all
deaths and are the leading cause of death for those
below the age of 44, provide a further illustration
of lifestyle effects. Over half of al accidental deaths
are due to motor vehicle accidents, and alcohol abuse
is the predominant risk factor in these accidents.”
Other factors influencing the accidental death rate

58] 8. McKeowin and S.M. McKinlay, “The Questionable Contribu-
tion of Medical Measure to the Decline of Mortality in the United States
in the Twentieth Century,” Health and Society, summer 1977, pp. 405-
428; T. McKeown, The Role of Medicine: Dream, Mirage or Nemesis
(London: Nuffield Provincial Hospital Trust, 1976)

$9Doll and peto, op. cit., footnote 56, r.1256.

6R F Gillum, etal., “Sudden Death and Acute Myocardial Infraction
in a Metropolitan Area, 1970-1980,” New England Journal of Medicine,
vol. 309, No. 22, Dec. 1, 1983pp. 1353-1358; U.S. Department of Health
and Human Services, Public Health Service, “Smoking and Cardiovas-
cular Disease,” Morbidity and Mortality Weekly Report, No. 32, 1984,
pp. 677-679; S. Pelt and W.E. Fayerweather, op. cit., footnote 42.

615, Shapiro, M.C. McCormick, M.C. Starfield, et al., “Relevance of
Correlates of Infant Deaths for Significant Morbidity at 1 Year of Age,”
American Journal of Obstetrics and Gynecology, vol. 136, No. 3, Feb.
1, 1980, pp. 363-373.

&2[pstitute of Medicine, op. cit., foOtnOte 53.

834 J Malin, et a]., “Alcohol-Related Highway Fatalities Among Young
Drivers—United States,” Morbidity and Mortality Weekly Report, No.
31, 1982, pp. 641-644.

include road conditions, vehicle safety design, and
the use of safety devices such as seat belts, air bags,
and child safety seats.”

Improvements in the speed with which casualties
can be treated, the emergence of hospital-based cas-
ualty centers, and better rehabilitation programs are
aso important in reduci ng mortality and injury rates
resulting from accidents.” Nearly 60 percent of ac-
cidental deaths can be prevented by adequate and
timely medical care. The remaining 40 percent, how-
ever, occur immediately after the accident. The only
way to reduce the mortality rate in these situations
is by preventing the accident.”

U.S. medicine tends to leave the often complex
problem of prevention in the hands of individuals,
providing only the techniques for fixing problems
once they occur. Hurried physicians, for example,
may be more likely to prescribe drugs to control high
levels of blood cholesterol than to undertake the
time-consuming and difficult task of counseling
changes in a patient’s diet.”

In principle, some of the new mechanisms for
financing clinical medicine, such as the salf-insuring
health maintenance organizations (HMOS), can go
part of the way toward reconciling the two kinds of
health investment. To date, however, the HMOS do
not appear to have taken steps to encourage pre-
vention that are consistently different from those
taken by other medical practices.

The United States has made enormous invest-
ments to improve or at least slow the deterioration
of air and water quality. Unfortunately, little is known
about total exposure to potentially hazardous sub-
stances or substances that may have beneficial ef-
fects. It proves extremely difficult to link environ-
mental hazard to specific health effects even when
good data are available, because so many variables
are involved. Numerous investigations have resulted
in few clear correlations between typical exposure
to pollutants and health effects.” Some studies sug-

645 p.Baker, B. O'Neil, and R.S. Karpf, The Injury Fact Book (Lex-

ington, MA: Lexington Books, 1984).

%National Research Council and the Institute of Medicine, Injury in
America (Washington, DC: National Academy Press, 1985).

66D D. Trunkey, “Trauma,” scientific American, vol. 249, No.2, au-
gust 1983, pp. 28-35.

671, A. Cohen, op. cit.,, foOtnote 2.

%8For areview of these studies, see A.M. Freeman lll, Air and Water

Pollution Control (New York, NY: J. Wiley & Sons, 1982).
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gest that a 1 percent reduction in pollution from “sta-
tionary source air pollution” (pollution from sources
other than cars and trucks) resultsin a 0.1 percent
reduction in mortality rates and 0.1 to 0.4 percent
reductionin illness. While 1 to 3 percent of the Na-
tion's groundwater may be polluted by hazardous
waste dumps, pesticide and fertilizer runoff, and
other materials,” little is known about long-term
health effects. Improvements in drinking water at
the turn of the century played adecisiveroleinim-
proving health, and outbreaks of disease are only
occasionally traced to poor water supplies today. It
is possible, however, that low-level exposure to
heavy metals and other contaminants in water has
long-term health effects not easily measured.”

While data on outdoor pollution are reasonably
complete, data are extremely poor on exposures re-
ceived indoors where people spend 90 percent of
their time. Indoor concentrations of radon, formalde-
hyde, tobacco smoke, asbestos, carbon monoxide,
and nitrogen dioxide are aimost aways greater than
outdoor concentrations.” Pollution from office ma-
chines, household chemicals, and a host of other
sources usually makes interior air much less safe
than external air.

Preventive Medicine.-A variety of medica tech-
nologies have the potential to reduce mortality and
sickness by early detection of disease, or by treat-
ing conditions like high blood pressure that are
linked with disease. These measures, however, can
be costly. There is considerable disagreement about
how best to compare the costs and benefits of pre-
vention and cure.” The fundamental dilemmais de-
termining how much it is worth to prolong life, and
whether different values should be attached to the
quality of the life preserved. One method for resolv-
ing thisissue involves the use of “discounted years

69]Js. Congress, Office of Technology Assessment, Protecting the Na-
tion Groundwater from Contamination (Washington, DC: U.S. Gov-
ernment Printing Office, 1984).

American Medical Association, “Drinking Water and Human Health,”
Chicago, IL, 1984.

INational Academy of Sciences, Indoor Pollutants (Washington, DC:
National Academy Press, 1981); H. Levin, “Indoor Air Pollution Research
and Its Applications in Office Building Development and Operation, ”
The Changing Office Workplace, J. T. Black, et al. (eds.) (Washington,
DC: The Urban Land Institute, 1986).

7121, . Russel, Is Prevention Better Than Cure? (Washington, DC: The
Brookings Institution, 1986).

of hedlthy life. ”"In this approach, costs include the
costs of al preventive measures and any side effects
less the savings from treatment costs avoided. The
costs of medical care used in survivors' longer ex-
pected life have sometimes been included but are
more controversial. Benefits include discounted years
of added life adjusted to reflect the quality of the ad-
ded years of life. (e.g., Are the years spent in pain
or activity severely limited by the methods used to
prolong life?)"

Using such measures, it has been shown that the
cost of a “discounted year of healthy life saved” due
to hypertension screening ranges from $3,300 (1975
dollars) for 20-year-old men to $16,300 for 60-year-
old men. Costs would average $7,000 per year of
life saved if the costs of a national screening pro-
gram to detect hypertensives were included.” A
study conducted on the effectiveness of Pap tests rec-
ommended one test every 3 years instead of one test
every year.”

Clinical Treatment.—A spectacular variety of
new and often expensive technologies have reduced
suffering and prolonged life in the past few decades.
The impact of these technologies, and the way they
have reshaped the structure of the Nation’s health
delivery system, are discussed in chapter 6. Tech-
nical progress has been so dramatic and changes in
management and regulations so rapid that it is dif-
ficult—often impossible—even for experts to provide
statistically sound analyses of costs and outcomes.

The obvious links between access to care and good
health are clouded not only by the difficulty of sep-
arating environmental and behavioral factors from
the income available for clinical medicine, but also
by the facility by which available resources are a-

73 Mc, Weinstein and W.B. Stason, “Foundations of Cost Effective-
ness Analysis for Health and Medical Practices, " New England Journal
of Medicine, vol. 296, No. 13, Mar. 31, 1977, pp. 716-721.

14L.B. Russel, op. cit., footnote 72, pp. 71-72.

SSee M .C. Weinsteinand W.B. Stason, Hypertension, A Policy per-
spective (Cambridge, MA: Harvard University Press, 1976). The hyper-
tension study reveals some of the painful choices that must be made.
The discounting technique estimated that a 50-year-old man wouid be
paying $6,900 for each discounted year of life saved ($2,300 if he is
lucky enough to have complete success with the treatment). Is this too
much for society to spend extending the man’s life by about four years
when these additional years will occur when the individual is no longer
in the work force?

D wm. Eddy, “The Economics of Cancer prevention and Detection:

Getting More for Less,” Cancer, Mar. 1, 1981, p. 1200.
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located and the way they are allocated. An attempt
to disentangle data from the 1970 census showed
a strong positive return to investments in clinical
medicine. A 10-percent increase in medicaid spend-
ing per enrollee, for example, was found to decrease
mortality by 1.6 percent.”

Adeqguate use of the health care system is, of
course, not simply a matter of providing adequate
funding. There remains the question of how patients
choose to use the care. It appears, for example, that
50 percent of patients in the United States do not
take prescribed medications in accordance with in-
structions, and some 20 to 40 percent of recom-
mended immunizations are not obtained.” Sched-
uled appointments for treatments are missed 20 to

1. Hadley, op. cit., footnote 32, pp. 59-61.

7D L. Sackett, “The Magnitude of Compliance and Noncompliance,”
D.L. Sackett and B.B. Haynes, eds., Compliance with Therapeutic Regi-
mens (Baltimore, MD: Johns Hopkins University, 1976), p. 16.

50 percent of the time.” Again, it is not obvious
whether these responses reflect informed market
choices or other factors. Explanationsinclude igno-
rance, fear, distraction, and many others factors, in
addition to an inability to afford the treatment.

Many nations with comparatively advanced econ-
omies (Sweden, the United Kingdom, Japan, Can-
ada, and West Germany) have achieved compara-
ble or even better national health status than the
United States while devoting a smaller percentage
of their GNP to hedlth (see table 3-4). These nations
al have more ambitious programs for providing
universal health care coverage than the United
States. Sweden and Japan, the two countries with
the best hedth records, provide both universal health

9] p. Kirschtand | M. Rosenstock, “Patient’s Problems in Followi ng
Recommendations of Health Experts,” G.C. Stone, et al. (eds.), Health
Psychology: A Handbook (San Francisco, CA: Jossey-Bass, 1979), pp.
189-215, cited op. cit., footnote 50.

Table 3-4.—international Comparisons

Us. Canada U.K. Sweden Japan

1) Life expectancy at birth (1981):

3) Infant mortality rate (1981) deaths per 1,000 live births . . . .
4) Health care spending as percent of gross national product
5) Population (1982) (in millions). . .. ......... .. ... . ...
6) Percent of population 65 years and older (1981) . ........
7) Crude birth rate per 1,000 population (1982) . ...........
8) National per capita income (U.S.$) (1981) . . . . ... ... ... .. .
9) Physicians per 100,000 population (1980) . . .. .............
10) Hospital beds per 100,000 population (1980) . . ............

.................. 70.4 70.8°71.2 731 73.8
.................. 77,8 78.377.2 79.1 79.1
.................. 14.1 14.4°13.1 14,4 14.6°
.................. 18.3 18.7°17.2 18.2 17.7b
................ 11.9 9,6 111 6.8 “7.1
................ 10.7 8.4 5.3 10 5.2
................ 232 25 56 8 118
................. 11.2 9.7 15.3 16.5 9.3
................. 16 15 13 11 13
.10,094 9,133 8,222 13,146 7,672
............... 192 182 154 204 128
............... 629 877 1,136 1,492°1,064

‘Data from 1978.
‘Data from 1961.
‘Data from 1962.
dFigure includes nursing home beds.

SOURCES: 1) U.S. data from Health, United States: 1985 (Washington, DC: U.S. Government Printing Office, December 1965). Canadian data from R. Wilkins and O.B.
Adams, “Health Expectancy in Canada, Late 1970s: Demographic, Regional, and Social Dimensions,” American Journal of Public Health, vol. 73, No.
9, September 1963, p. 1077. Data for U.K. from “World Health Statistics Annual,” 1983, World Health Organization, Geneva, Switzerland. Data for Japan

and Sweden from Health, United States: 1985, op. cit.

2) U.S. data from Health, United States: 1985, op. cit. Canadian data from Wildins and Adams, op. cit. Data for Sweden and U.K. from “World Health Statis-
tics Annual,” 1963, op. cit. Japanese data furnished by Ministry of Health and Welfare, Embassy of Japan, Washington, DC.
3) U.S. data from Health, United States: 1985, op. cit. Data from Canada, Japan, and Sweden from Demographic Yearbook, 1982, United Nations, N.Y. UK.

data from “World Health Statistics Annual,” 1863, op. cit.

4) 1962 data for Japan from “Health and Welfare Statistics in Japan,” Health and Welfare Statistics Association, Japan, 1965.1963 data for Sweden from
“Fact Sheets on Sweden: The Health Care System in Sweden,” The Swedish Institute, FS 761Vpb, Sweden, 1963. U.S. 1963 data is from Health, United
States: 198S, U.S. DHHS Pub No. 68-1232, 1965. Data from the United Kingdom for 1960 from “International Financial Statistics Yearbook, 1961 ,* Interna-
tional Monetary Fund, 1861. Data for Canada (1962) from the Canadian Embassy, Washington, DC, personal communication, April 1966.

5) World Development Report, The World Bank, Washington, DC, 1964.

6) “World Health Statistics Annual,” op. cit., 1963 and 1964. Data for the U.S. is from ‘‘Social Security Area Population Projections,” 1963, U.S. Department

of Health and Human Services, SSA Publication No. 11-11535, 1963.

7) Wortd Development Report, op. cit.
8) Statistical Yearbook, 1981, United Nations, New York, 1983.
9) Estimates from Wor/d Development Report, op. cit.

10) Data from 1960 World Health Organization Statistics reported in “World Health Systems: Lessons for the United States,” report presented by the Chair-
man of the Select Committee on Aging, U.S. House of Representatives (Washington, DC: U.S. Government Printing Office, 1964).
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insurance. The United States, which provides nei-
ther comprehensive health insurance nor guaran-
teed access, has the lowest health status. (See box
3-A for adiscussion of the limits of existing U.S. fund-
ing programs.) The United Kingdom and Canada,
with comprehensive health insurance but varying
degrees of access, have life expectancies and infant
mortality rates in the intermediate range.

These facts may suggest that health care strate-
gies exist in other countries that are economically
preferable to the U.S. model. They may also simply
mean that Americans are prepared to sacrifice 5 to
10 years of life in order to enjoy aspects of U.S. cul-
ture not enjoyed by other cultures that produce less
disease. If nothing else, they suggest that significant
changes in the cost and success of the U.S. health
care system are possible during the next two decades.

Choices and Consequences

Estimates of the future performance of the Nation's
medical system require answers to the following
types of questions of health care finance and man-
agement:

+ Will systems be developed that provide em-
ployers of all kinds a greater incentive to pro-
vide employees with health programs that in-
clude prevention and adequate care?

+ Will systems be developed that provide access
to high-quality health care for those lacking ac-
cess to well-managed corporate or government
health programs? Will there continue to be large
differences in the medical benefits received by
people in different income groups?

+ Will health-related information available to con-
sumers be improved? Will consumers change
their behavior as a result?

+ Can the incentive systems of the health indus-
try be changed to give patients and providers
similar interests in the support of cost-effective
health care that balances prevention, health pro-
motion, and other forms of health care?

« Will medical consensus converge at the lower
end of the range of health care utilization (im-
plying at least a40-percent reduction in hospi-
tal costs), or will the lower rates prove to beill
advised?

« Will social policy (and private insurance pro-
grams) set standards demanding comparatively

large numbers of years saved per dollar spent
on health care?

Box 3-A.—Medica Coverage for the Poor

America's lower income groups are poorly served
by the health care system:

* Medicaid provides coverage to a decreasing
number of the poor. In 1985, Title X1X served
only 40 percent of the population with incomes
below the poverty line; in 1976, it served 65
percent.’

« Many States have not adjusted Aid to Families
with Dependent Children (AFDC) income levels
to account for inflation. From 1970 to 1984,
State AFDC benefit levels for a family of four,
in constant dollars, failed to keep up with in-
flation in all but two States-Wisconsin and
Cdifornia; across the country, the median de-
cline in benefit levels, adjusted for inflation,
was 33 percent. A study by the U.S. General
Accounting Office estimated that 493,000 fam-
ilieslost their AFDC coverage as a result of
changes brought about by the Omnibus Bud-
get Reconciliation Act. In 1981, 1 million fam-
ilies had at least 1 member who needed medi-
cal care during the year but did not receive it
for financial reasons.”

. Among the under-65 population, the percent-
age that is uninsured grew from 14.4 percent
in March 1980 to 16.0 percent in March 1983.
Between 1981 and 1982, the number of unin-
sured adults living with an employed, insured
spouse almost doubled. Three-fourths of the
35 to 37 million uninsured are either employed
or dependents of employed persons.’

« As many as 35 million people (17 percent of
the population) were uninsured in 1984, includ-
ing 12 million persons with income below the
poverty level who did not qualify for Medicaid.’

« About one-third of al uninsured individuals
are under the age of eighteen.*

Jim Sarsgard, Actuary, Division of Medicaid Cost Estimates, Office of
the Actuary, Department of Health and Human Services, based on Census
Bureau Statistics and the Current Population Survey

*M.E. Lewin, “Financing Care for the Poor and Underinsured An Over-
view, " in M.E. Lewin (cd.), The Health Policy Agenda: Some Critical Ques-
tions (Washington, DC: American Enterprise Institute, 1985)

M. E. Lewin and Lawrence Lewin, “Financing Charity Care in an Era
of Competition,” Health Affairs, spring 1987, p. 51

“Jim Sarsgard, op. cit.

‘Uwe Reinhardt, “Health Insurance for the Nation’s Poor, " Health Af-
fairs, spring 1987, p. 101
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« Will large medical systems such as integrated
hospital systems be able to manage significant
savings?

Other issues include:

¢ Will cures be found for major illnesses such as
heart disease, cancer, and senile dementia? If
so, will they be cheap (i.e., vaccination), or will
they require lengthy and expensive treatment?
Will acquired immunodeficiency syndrome
(AIDS) or a health menace of equivalent propor-
tions impose new burdens on the system?

e Will government support of medical education
and medical research be vigorous? Will public
and private regulation of the quality of health
care prove adequate?

Considering the Possibilities

Any one of the factors listed above could lead to
considerable changes in both the cost of national
hedth care and hedth of the average American. Few
of the factors can be predicted simply by looking at
trends—many are matters of public and private
choice. Table 3-5 explores some alternatives in quan-

titative terms. It is based on a 1980 survey linking
spending on health care to a patient’s age and the
condition for which treatment was received.80 The
increase in spending shown in table 3-5 assumes that
the cost of intervention remains unchanged. Changes
result entirely from assumptions about the success
of the intervention. The basic assumption of the cal-
culations is that a person whose death has been
avoided by an assumed improvement in some kind
of treatment (e.g., a cure for cancer) would have the
samerisk of dying of other kinds of disease in later
years as the average person of the same sex and age.

The results of a calculation like the one displayed
in table 3-5 can be difficult to interpret since it in-
cludes a variety of offsetting factors. The analysis is
not intended to provide a precise forecast, but rather
to exhibit the striking range of costs and health out-

8The National Medical Care Utilization and Expenditure Survey, con-
ducted by the National Center for Health Statistics. Corrections for un-
derreporting were made following the suggestions of a study of this data
conducted by J.M Anderson and E. Thorn, “Estimates of Aggregate Per-
sonal Health Care Expenditures in 1980,” ICF, 1985. See D. Gillman,
“Documentation on the Population Projection Program (PROPOP),” pa-
per prepared for the Office of Technology Assessment, 1985.

Table 3-5.—Hypothetical Scenarios for the U.S. Health Care System

Lifetime National

Life expectancy disability health care

(years at birth) days (1983= 100) costs
Year Male Female Male Female (1983= 100)
1083 70.8 78.0 100 100 100
2005:
AIDS epidemic’. .. ... . 70.7 78.0 126 100 140
1983 mortality rates. . . ... 70.8 78.0 126 100 133
Half infant mortality. . ............ ... ... ... . ... ... 71.8 79.2 91 89 134
Social Security Administration pessimistic scenario‘. . .. .. 73.1 80.5 125 100 137
NO SMOKING . . ..ot 74.3 81.4 108 85 119
Social Security Administration baseline scenario®.,...... 75.3 82.9 137 110 142
CaNCer CUTE . . ot e e 75.8 83.0 136 104 135
Modest prevention . ........... .. 76.0 84.2 105 82 116
Cure heart disease”. ............ . 77.0 84.0 148 117 144
Extensive prevention . .......... ... 78.4 84.5 111 86 115
Social Security Administration optimistic scenario®....... 78.6 66.4 156 125 146
optimistic prevention . .......... ... . 78.7 64.8 91 89 135

8A|DS (acquired immunodeficiency syndrome) case assumes no change from 1963 mortality patterns except that death frOm “other causes”increases 21%.
bCutsmortallty and morbidity for infant mortality and congenital diseases in half.

CMortality assumptions used by the Office of the Actuary, U.S. Social Security Administration in their forecast of U.S. population growth. See U.S. Social Security
Administration, Population Projections 1963: World Development Report, The World Bank, Washington, DC, 1964. .

dAss,, s that cigarette smoking is responsible for 159, of heart disease deaths, 32% of cancer deaths, 10% of deaths from vascular disease, 43% of deaths frOm
chronic obstructive lung disease, 16% of deaths from diseases of the digestive system, and 16°A of deaths from all other causes.

©Cancer mortality and morbidity falls to zero in 1

fNo smoking, 509, reduction in accidentrate from iowered alcohol use and Seat belts and workplace safety.

9Reduces heart disease mortality to zero and heart-related illness by 300/. starting in 1990.

hsame as (e) except that improved diets are assumed to reduce cancer deaths an additional 67% and deaths frOm digestive diseases 50°/0.

'Same as (h) only cuts mortality and morbidity for diseases of infancy and congenital diseases in half.

For more details, see U.S. Congress, Office of Technology Assessment, “Health,” sector study, 1987; and D. Gillman, “Health Cost Forecasting for the U.S.,” working
paper prepared for the Office of Technology Assessment, 1985.
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comes possible given a plausible set of assumptions.
Total national health care costs hinge on whether
comparatively expensive or comparatively inexpen-
sive causes of illness and death are reduced. The
costs in the year 2005 depend on the population in
that year. Thisisin part afunction of mortality pat-
terns prior to 2005. A comparatively inexpensive
“magic bullet” cure for cancer in the year 2000 (the
equivalent of a vaccine or penicillin) would reduce
costs in 2005, but would increase them in later years
because the individuas living longer as a result of
the cure would begin to incur other health care costs.
The costs are aso extremely sensitive to whether
the factors that decrease mortality aso lead to a cor-
responding decline in sickness requiring medical at-
tention. The large range of variation in days of dis-
ability trandlate into differences in national health
care costs.

Constructing Scenarios

The hypotheses just generated can be combined
with assumptions about growth in the intensity of
treatment, and from these combinations can be de-
veloped scenarios of spending on the Health amenity.
In al casesit is assumed that the relationship of gov-
ernment purchases to consumer spending remains
the same. The results are summarized in table 3-6.
In the 3 percent Trend scenario, these assumptions
imply that government purchases of Health as a
share of all government purchases rise substantially.
The rise is less pronounced in the 3 percent Alter-
native scenario, following the lower cost “prevent”
scenario. However, the share rises 1.5 percent un-
der the Alternative scenario, due to the assumed pro-
vision of comprehensive medical care even at low
rates of economic growth.

The Trend scenarios are based on an assumption
that growth in health care spending will follow 1960-

Table 3-6.—Consumption Scenarios for Health
(billions of 1983 dollars)

2005
1983 Trend 3% Trend 1.5%b ALT 3%°ALT 1.5%d

Household

spending ., 268 650 420 500 418
Government

spending . . . 60 147 95 113 94

Total,...... 328 797 515 613 512
Percent share

of GNP . .. .. 9.6 12.2 10.9 9.4 10.9

ABBREVIATIONS: ALT = alternative scenarios, GNP = gross national product
aAssumes u.s. Soclal Security Administration (SSA) baseline scenario

hypotheses illustrated in table 3-5, and ,per-cabita intensitv increases at 2.5%!/

year—roughly half the average rate of the 1972-66 period.
SSA “pessimistic” scenario from table 3-5, and an intensity growth of 0.60/. Per

year.
CExtensive prevention” case from table 3-5, and intensity grows at 1/6 historic
rates
d“Modest prevention’ case from table 3-5, and intensity grows at 1/6 historic

rates,
SOURCE: Office of Technology Assessment, 1966

83 patterns, and increase 38 percent faster than to-
tal personal consumption expenditures (PCE). This
implies that PCE Health expenditures will increase
by just over 4 percent annually in the 3 percent
growth case, and by about 2.1 percent annually in
the 1.5 percent growth scenario.”

The Alternative scenarios are based on the “mod-
est” and “extensive” “prevention” scenarios shown
in table 3-5, and on an assumption that health care
is more equitably allocated among income groups.
It is assumed that the rate of growth in intensity of
care (in this case measured in constant dollar spend-
ing per treatment) is approximately one-sixth the
1972-86 rates because a better match between health
care spending and outcome is achieved.

8'This expenditure trajectory is consistent with projections fOr 1990;
Ross H. Arnett Ill, et al., “Health Spending Trends in the 1980s: Ad-
justing to Financial Incentives,” Health Care Financing Review, vol. 6,
No. 3, spring 1985.

HOUSING

The Housing Recipe

Unlike health, it is difficult to develop statistics
giving an unambiguous measure of housing as an
amenity .82 For mogt, the “American Dream” house

82Housing expenses are defined to include all spending on structures,
home furnishings, the energy needed to maintain comfortable temper-
atures, adequate lighting, hot water, cooking facilities, and related needs
such as mortgage financing. Energy includes payment for gas, oil, elec-

tricity, and other fuels. “Other” includes spending for home furnish-
ings, cookware, water and sewer, and the other products associated
with household operation. It does not include products associated with
persona] business or entertainment such as telephone, stationary, and
home electronics. Spending for new housing units is not counted as
a “personal consumption expenditure” in the National Income and Prod-
uct Accounts, but is instead counted as a kind of savings. This distinc-
tion between housing as an amenity and housing as an investment is
a vexing problem of definition. For the purposes of the analysis pre-
sented in this document, spending on home equity is included as a
part of spending for the housing amenity.
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apparently remains a detached residence, with pleas-
ant grounds, security, and a comfortable interior. A
general definition of “quality” in housing includes
minimal maintenance (e.g., plumbing that works,
roofs that don’t leak, and windows that open), good
lighting, and a heating and cooling system that pro-
vides desired levels of comfort. Recent discoveries
about the quality of indoor air are now making clean
and safe air a part of “quality” in homes, as well.
A good location is also an important, if somewhat
ambiguous concept. Definitions of desirable locations
include assets such as physical attractiveness, safety,
and good public schools; and convenient access to
jobs, shopping, and recreational areas. Thisis be-
coming an increasingly challenging problem as both
husbands and wives commute to work.

Changes in tastes and demographics have a power-
ful effect on demand for housing. For example, the
growth of the elderly population and increases in
home health care place new demands on housing
for people with mobility limitations. Nearly 40 per-
cent of al persons aged 65 to 74 have some activity
limitation, and 63.2 percent of individuals over the
age of 74 have some limitation.83 More than five per-
cent of the total population are blind or visualy
handicapped, 7.4 percent are deaf or hearing im-
paired, 3.2 percent have some form of lower ex-
tremity impairment, and 1.2 percent have upper ex-
tremity impairment.”

The growth of single-person households and the
“other” household categories translates into complex
patterns of demand for housing. The declinein lei-
sure time caused by an increase in work-related activ-
ities trandates not only into demands for shorter, more
“intense” vacations (see discussion of recreation and
leisure later in this chapter), but also into greater
demand for recreational amenities within a house.85
New technologies are redefining the definition of in-
terior amenity. Home entertainment involves an in-
creasingly elaborate and powerful array of video and
sound equipment, for example. Home offices are be-
coming common for professionals and there has been

8U.S Congress, Office of Technology Assessment, Technology and
Aging in America, OTA-BA-264 (Washington, DC: U.S. Government
Printing Office, June 1985), pp. 291-292.

8§ Congress, office of Technology Assessment, Technology and
Handicapped People, OTA-H-179 (Washington, DC: U.S. Government
Printing Office, May 1982), p. 22.

85C. Vogel, “clustered for Leisure: The Changing Home, " New York
Times Magazine, June 28, 1987, p. 13.

asmall (but limited) increase in home-based work.
Broadband communications wiring in houses is
likely to be as common as telephone wiring today .

The continuing mobility of Americans means that
for many people housing is not a permanent invest-
ment.” Many make purchases with no intention of
sinking deep roots in a community. In 1985, only
58 percent of Americans lived in their 1980 resi-
dence. Movers were about equally divided between
those moving to a new house in the same county,
many of whom were undoubtedly “trading up” to
improved residences, 87  and those moving out of the
county. While two-thirds of the residents of the north-
east remained in their 1980 homes, in the west
movers outnumbered nonmovers. Nearly one-quarter
of the people living in the west moved outside their
county and 15 percent moved from another State
or another country. Two-thirds of all young adults
(age 20 to 34) moved during the first half of the
1980s; nearly one-third moved out of the county.
While many elderly persons may move from their
residences to retirement communities, 84 percent
did not move at al and only 7 percent moved out
of the county where they lived in 1980 (see table
3-7).88

86See the last section of ch. 5 for a discussion of the ways changing
economic structure are moving jobs around urban areas and among
regions.

87H_J. Brown and J. Yinger, Homeownership and Housing Afforda-
bility in the United States: 1963-1985(Cambridge, MA: Joint Center for
Housing Studies, 1986).

‘U.S. Bureau of Census, Current Population Survey, Series P-20, 1985.

Table 3-7.—Mobility of the U.S. Population

Asked in 1985 where they lived in 1980, the responses were as follows:
Now live in Lived in a

the same unit different unit  Lived in another

they occupied in same county county or abroad

in 1980 in 1980 in 1980

Total .......... 58.3 221 19.6
By age

Age5-19....... 57.0 24.1 18.9
Age 20-34 .., ... 35.3 335 31.2
Age 35-64 ..., 68.9 16.2 15.0
Age 65+ . .. ... 83.5 9.2 7.3
By 1985 location:

Northeast .. .... 66.9 18.8 14.3
Midwest . ...... 60.9 22.9 16.2
South,........ 56.0 215 22.5
West.......... 49.6 26.0 24.4

NOTE: Does not include members of the armed forces except those living off
post or with their families on post.

SOURCE: U.S. Department of Commerce, Bureau of Census, CPS Series P-20,
1985.
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While much of the discussion in this chapter fo-
cuses on the ability of new production technology
to tailor products to niche markets and changing
tastes, housing will be an exception. The mobility
of the U.S. population means that housing is seldom
tailored to the tastes of individuals but rather to a
homogeneous “resale market.”

The fact that homeowning has been a lucrative
form of savings for many makes it difficult to link
spending patterns with levels of amenity achieved.
Programs designed to make housing affordable to
the middle class have had the effect of making it an
attractive investment. Housing investments are
unique because the owner is free from tax on the
effective income enjoyed by renting a property to
himself. Many households are, as a result, “over-
housed,” in the sense that their spending on hous-
ing exceeds the spending that would have occurred
in the absence of this investment incentive.” Eq-
uity in homes represents 64 percent of the median
net worth of homeowners today.”

Since 1950 there has been a significant increase
in the share of spending for housing that goesto fi-
nancial institutions, landlords, and insurance com-
panies (see figure 3-5). In contrast, the fraction that
goes to an increase in net equity in housing (the

89J.S. Congress, Congressional Research Service, “Housing Programs

Affecting the Elderly: A History and Alternatives for the Future,” Re-

port No. 82-1 19E, Washington, DC, June 1982. )
%0 §. Bureau of the Census, Current population Reports, Series P-

70. No. 7.

Figure 3-5.-Spending on Housing
by Major Category

0 Percent of all spending on housing
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SOURCE: US. Department of Commerce, Bureau of Economic Analysis, ‘Nation.
al Income and Product Accounts,” historical diskettes, table 2.5.

“new construction” portion shown in figure 3-5), has
fallen steadily since 1950, and has become much
more cyclical. The increase in other housing costs
has been so great that they make the dramatic in-
crease in energy prices during the 1970s al but in-
visible. Lower prices for home furnishings (“other”
in the figure), and perhaps some saturation in de-
mand for such goods, have resulted in a steady but
slow decline in the fraction of spending devoted to
this area.

A variety of costs are not directly reflected in the
statistics of figure 3-5. For example, residential elec-
tricity and gas customers often do not pay their real
share of costs because regulatory commissions elect
to subsidize residences by charging higher rates to
commercial and industrial customers. Few rates re-
flect the marginal cost of producing energy from new
sources. Water and sewerage lead to enormous costs
which are typically hidden because much of the cost
IS provided through the tax base rather than through
direct user charges. A survey in Irvine, CA, con-
ducted by its “funding task force,” found that the
cost of providing streets, parks, schools, flood con-
trol, civic and performing arts buildings, and libraries
was between $16,500 and $23,800 per dwelling.

Trends in U.S. Housing Quality
and Affordability

There is reason to believe that on average Amer-
ican housing has improved in virtually al of the
areas mentioned. The average housing unit is larger
than it was a decade ago even though household
sizes are smaller.” The number of units with more
than one person per room fell from 3.8 percent of
al units to 2.6 percent.” There has been a signifi-
cant increase in the number of units equipped with
such amenities as air conditioning, garages, and full
city water and plumbing,” Correspondingly, a smaller

9In | g68, the median size of new privately owned single-family homes
completed in the United States was 1,385 square feet. In 1980, it was
1,595 sq. ft., and in 1985, it was 1,785 sq. ft. See Statistical Abstract
of the United States 1987, op. cit., footnote 39, p. 706.

92[rendia Irby, Housing Problems in the United States, U.S. Depart-
ment of Housing and Urban Development, Division of Housing and
Demographic Analysis (Washington, DC: U.S. Government Printing Of-
fice, June 1985).

93Statistical Abstract of the United States 1987, op. cit., footnote 39,
p. 710.



108

fraction of Americans live in units with major defects.%
Moreover, the statistics of chapter 2 indicated that
these improvements have been achieved without an
increase in the average levels of spending for hous-
ing as a fraction of overall consumer spending.

Any problems with American housing lie not with
the averages but with the difficulties encountered
by specific groups. Young families, one-wage earner
households, minorities, and individuals trying to find
housing in areas of rapidly expanding employment
all often face painful decisions about housing. They
are forced to rent rather than buy, and may com-
mute longer distances or make other sacrifices in
order to find affordable housing. Many still pay a
very high fraction of their income for housing. There
is a very real danger that recent trends will result
in a situation where there will be two sharply divided
household classes in America—those fortunate enough
to have purchased housing in the 1970s (or inherited
a house from them) and all others.

In 1983, homeowners had an average net worth
of $97,239, a net worth 920 percent higher than the
net worth of renters.*® This could indicate that only
the poorest Americans do not buy housing. It could
also indicate that house ownership has been an ex-
tremely effective way of increasing individual net
worth in the past few decades. Whatever the rea-
son, the 64 percent of the population which owns
housing clearly has a strong vested interest in see-
ing the value of their investments increase, and this
makes them a powerful lobby against any measure
that would have the effect of lowering the real cost
of housing.

Figure 3-6 tells some of the story. In spite of some
relief from the extraordinary peak in 1982 due to

lowered interest rates the cost of nnrnhncma and

TiTl 12atTITOU 1 GrUY, v LUSU PUiLLQoig Gl

operating a new home has grown spectacularly when
measured as a fraction of median income, reaching
32 percent of median household income in 1985.

This cost is clearly out of reach for many demo-

%4Between 1975 and 1985, the percentage of all units defined to be
“inadequate” (e.g., they lacked or shared some or all plumbing, lacked
or shared some or all kitchen facilities, were inadequately maintained,
or had public hall deficiencies, inadequate heating equipment, electri-
cal defects, or inadequate or broken sewer) fell from 10.6 percent to
8.9 percent. Those judged to be “severely inadequate” fell from 4.3 per-
cent to 2.6 percent. See Irendia Irby, op. cit., footnote 92.

9Statistical Abstract of the United States 1987, op. cit., footnote 39,

p. 451.

Figure 3-6.-Cost of Home Purchasing
for New Homeowners and Families Who
Purchased a Home in 1968

Percent of median Income
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How To Read This Figure: In 1985, a family earning the median
income that purchased a home in 1968 would be paying about
13 percent of its income for housing (limited hereto mortgage
payments, maintenance, and energy). The same family would
be paying about 330 of its income for housing if it purchased
a house in 1985. Some of the difference results from clos-
ing and costs associated with new home purchasing. One-
third of these costs are assumed to be paid in the first year
of home ownership,
SOURCE: H. James Brown and John Yinger, “Home Ownership and Housing Af-
fordability in the United States: 1983-1985,” report for the Joint Center

for Housing Studies of the Massachusetts Institute of Technology and
Harvard University, Cambridge, MA, 1988.

graphic groups. Families with only a single wage
earner face the most pressing difficulties except
where the single earner is in a high-income occu-
pation (e.g., a manager or professional; see table 3-
8). A new homeisfar beyond the reach of most
female-headed households.

Table 3.8.—After Tax Cash Costs of a New Home
Purchased in 1985 (as a percent of annual income®)

Percent

By family type:

Marriedcouples ..................ciiiiiia.. 30
Both husband and wife work................. 26
One earner families . ........................ 46

Single woman household (one earner)........... 75

By occupation for single earner:

’recision production, craft, and repair .......... 41

Administrative support including clerical ........ 54

Ixecutive, administrators, and managerial .. ..... 31

'Tax rate not adjusted for income or family type. Assumes 24% marginal tax
rate and $3,400 deduction. This error underestimates the real after tax costs
of low-income households.

SOURCES: Housing costs taken from “Home Ownership and Housing Afforda-
bility in the United States: 1983-1985," Joint Center for Housing
Studies of the Massachusetts Institute of Technology and Harvard
University, Cambridge, MA, 1988. Income data from U.S. Department
of Labor, Bureau of Labor Statistics, Employment and Earnings, 1986.
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How can the fraction of income spent on housing
remain constant (again see figure 3-5) while hous-
ing stretches the resources of the median household?
How can the increase in the size of new housing
units be consistent with the shrinking fraction of the
population able to afford housing? The answer isa
growing gap between haves and have nets in hous-
ing. Figure 3-6 compares the cost burden of a new
homebuyer with the price paid by a household still
living in @ home purchased in 1968. Housing actu-
aly consumes a declining share of the income of
the 1968 purchaser in spite of the rapid increase in
energy costs that has occurred since 1968.

Accounting for Changing Costs

Three factors account for the sharp rise in hous-
ing costs documented in figure 3-6:

1. increasing land costs near areas of employment
growth (spurred in part by restrictive zoning and
other local policiesfor limiting growth),96

2. increased cost of financing for housing (result-
ing directly from deregulation in thrift institu-
tions), and

3. rising energy Costs.

While there has been some increase in the cost
of construction materials and labor, and some de-
cline in the productivity of labor in residential con-
struction, these do not appear to have had a domi-
nant effect on overall housing costs. Between 1970
and 1980, the cost of a new single-family home ac-
tually fell 16 percent in constant dollars while the
cost of the materials and labor in the home fell 30
to 40 percent. During the same period the cost of
financing increased nearly 80 percent.97Given that
many devel opers make most of their money from
financing and land development, it is easy to see
how they are likely to add amenities and a few hun-
dred square feet to a property if thiswill give them
a competitive edge.

Between 1975 and 1985, the rea cost of a 10,000
square foot lot of improved land increased in price
by 66 percent; the price of an unimproved lot in-
creased by 78 percent. Prices were particularly high

%R. Babcock, The Zoning Game (Madison, WI: The University of Wis-
consin, 1964).

" Report of the President's Commission on Housing,” Washington,
DC, 1982. Figures cited converted to constant dollars using the con-
sumer price index.

in areas of high growth like Californiaand Florida
While a 10,000 square foot lot cost $2,500 in Chat-
tanoogain 1980, it cost $187,000 in San Jose, CA.98
Some of this was the result of scarcity in growing
areas, some from speculation based on high infla-
tion rates, and some resulted from extensive growth
in restrictive zoning.99 Several parts of the San Fran-
cisco Bay area have instituted regulations that have
increased housing prices by at least 20 to 30 per-
cent. 100

Many other cities have taken measures to limit
growth, including Montgomery County, MD and Fair-
fax County, VA in the Washington, DC area; and
Fairfield County, CT, and White Plains, NY in the
New York City area. Fairfield County and many other
areas have adopted ordinances designed to limit both
residential and commercial construction. Zoning in
over one-third of 75 municipalities covered in a 1976
New Jersey survey required minimum lot sizes
greater than 1 acre. Most communities squeeze
“manufactured housing” into disadvantaged loca-
tions; many do not permit such units at all. ™ Apart
from driving up property values, one curious fea-
ture of these policiesis to decrease population den-
sity. This results from the fact that housing density
remains fixed in heavily regulated areas while house-
hold size declines.102

The rapid increase in financing costs was due to
a combination of general inflation with regulatory
changes in the banking industry undertaken when
short-term rates rose rapidly during the 1970s. in-
vestors turned increasingly to money market and
other instruments instead of traditional “thrift insti-
tutions.” In effect, homebuyers are competing for

98Residential Land Price Inflation Survey (Washington, DC: The ur-
ban Land Institute, 1986).

9Robert Cervero, “Jobs-Housing Imbalances in Suburban Employ-
ment Markets: An Empirical Investigation,” Department of City and Re-
gional Planning, University of California at Berkeley, May 1987.

100D, Dowall, The Suburban Squeeze (Berkeley, CA: University Of Cali-
fornia, 1985).

101See S.Seidel, Housing Costs and Regulations: Confronting the Reg-
ulatory Maze (New Brunswick, NJ: Center for Urban Policy Research,
1978), p. 174; and the ‘(Report of the President's Commission on Hous-
ing,” op. cit.,, footnote 97. .

102M_ Gellen, Accessory Apartments in Singe-Family Housing (Piscata-
way, NJ: Center for Urban Policy Research, 1985); D. Schoup, Curb Park-
ing as a Commons Problem (Los Angeles, CA: University of California,
Graduate School of Architecture and Urban Planning, 1983).
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money. with other borrowers throughout the econ-
omy.’

The 1986 changesin tax law affect housing costs
in complex ways.104 The number of new rental units
is likely to continue the decline that began before
the law was changed, partially offset by “non-new”
units converted from nonresidential use.

Reacting to Higher Costs

Buyers reacted to the rising cost of housing in a
variety of ways. Lending rules were stretched to per-
mit buyers to take higher risks. But there is plainly
alimit. The increased cost of housing has led to a
decline in ownership rates, particularly for younger
families most likely to need new housing (see table
3-9). The need for mobility on the part of younger
individuals also contributes to their housing dilemma.

Declines in home ownership are naturally matched
by increases in the number of individuals renting.
In 1987,55 percent of young adults (aged 25 to 34)
lived in rental units-up from 48 percent in 1974.
In 1983, 62.5 percent of female single parents were
in rental units; the figure was 88.7 percent if they
had a child younger than 6. Both statistics represent

1034 Downes, The Revolution in Real Estate Finance (Washington,
DC: The Brookings Institution, 1985).

“*» Description of Provisions of the Tax Reform Act of 1986 Relating
to Housing,” paper prepared by the National Association of
Homebuilders, Government Affairs Division, September 1986.

Table 3.9.-Household Ownership by Age, 1980=87

Percentage owning Increase/decrease

their own homes in percent

Age 1987 1980-87
Under25........ 16.1 -5.2
2529 . ... 35.9 -7.4
30-34 . ... 53.2 -7.9
3539, ... 63.8 -7.0
40-44 ... ... 70.6 -3.6
4554 ... ... ... 75.8 -1.9
55-64............ 80.8 15
65-74............ 78.1 2.9
Over75......... 70.7 2.9

Total .......... 64.0 -1.6

SOURCE: w.C. Ap:([;ar, Jr. and H.J. Brown, “The Slate of the Nation’s Housing
1988," Joint Center for Housing Studies of Harvard University, Cam-
bridge, MA, 1988, p. 12.

an increase from 1974. Renters avoided the high cost
of home purchasing but were till affected by grow-
ing housing costs. In 1987, contract rents averaged
25.5 percent of the income of renting families, up
from 20.5 percent in 1974. In 1983, 55 percent of
households earning less than 50 percent of the me-
dian household income paid more than 30 percent
(up from 48 percent in 1974)."

Some renters have accepted a decline in housing
quality. While the percentage of rented units with
defects has declined, the 19-percent increase in the
total number of rented units meant that there was
a 7-percent increase in the number of families liv-
ing in inadequate rented housing. Single adults and
individuals between the age of 25 and 35 were most
likely to live in inadequate rental units. One index
of housing inadequacy indicates that inadequate
housing declined from 15.5 to 12.8 percent between
1974 and 1983.""

Other responses to increased housing costs include
living with relatives, forming households of unrelated
individuals, or taking in borders. Between 1980 and
1986, the number of total U.S. households increased
9.5 percent. During the same period, the number
of households comprised of related subfamilies in-
creased 96 percent, unrelated subfamilies increased
40.3 percent, and unrelated individuals increased
19.2 percent. Single females with children clearly
faced the greatest problem finding housing; the num-
ber of mother-child families living with relatives in-
creased 173 percent between 1980 and 1986.""

For those on the bottom of the ladder, housing
has become a disaster. The Nation’s mayors report
that demand for emergency shelter increased by an
average of 20 percent in 25 mgor U.S. cities during
1986. "

While changesin cost burdens are relatively visi-
ble, other changes in housing quality are more dif-
ficult to measure. There is compelling evidence that
other amenities have been sacrificed in order to keep
housing costs acceptable. One traditional cure for
high land prices is making a trade-off between com-

1051, Irby, op. cit.,, footnote 92.

106H J Brown and J. Yinger, op. cit., footnote 87.

107Cyrrent Population Reports, op. cit., footnote 88, No.412.

198“The Continued Growth of Hunger, Hopelessness and Poverty in
America’s Cities: 1986,” The U.S. Conference of Mayors, Washington
DC, 1986.
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muting time and housing costs in suburban and ex-
urban regions. " The trade-off has become much
more complex as jobs begin to drift toward subur-
ban locations and as husband and wife must com-
promise on commuting time. Twenty percent of all
trips to work are now from suburbsinto central cit-
ies. The share of people who both live and work in
suburbs has risen from 30.5 percent in 1960 to 41.9
percent in 1980. It is 60 percent in greater Boston,
Detroit, St. Louis, and Pittsburgh.’

While middle class families may have paid a price
to combine job access and housing amenity, low in-
come groups, particularly blacks, paid an even
greater price since their mobility was highly con-
strained. Ironically, subsidized low income housing
may have the effect of anchoring low income groups
to declining areas. "’

Zoning, housing costs, and multiple-worker fam-
ilies mean that a shrinking fraction of individuals
can live in the same community where they work.
Only half of the people in the San Francisco area
work in the community where they live. There were
only 35 jobs for every 100 people housed in “bed-
room” communities like Daly City. San Jose, Fremont,
Concord, and Alameda averaged 50 to 67 jobs per
100 residents. In other areas, high property costs
make residence virtually impossible for middle in-
come families. As aresult, there were 203 jobs for
every 100 residents of Palo Alto, 172 for every 100
residents in Santa Clara (“Silicon Valley”), 150 per
100 for Sunnyvale, and 132 per 100 for Mountain-
view.

The effect of sprawl, coupled with the separation
of work and housing, has meant that commuting
time has increased for many. While there is consid-

109For more on this subject, see W. Alonso, Location and Land Use
(Cambridge, MA: Harvard University Press, 1964); J.D. Carroll, “The
Relation of Home to Work Places and the Spatial Patterns of Cities,”
Social Forces, vol. 30, No. 1052, pp. 271-282; H.J. Brown, “Changes
in Workplace and Residential Locations, ” Journal of the American In-
stitute of Planners, No. 41,1975, pp. 32-39; W.A.V. Clark and J.E. Burt,
“The Impact of Workplace on Residential Location,” Annals of the Asso-
ciation o/American Geographers, vol. 70, Nai, Mar. 1980, pp. 59-67;
L. Orr, Income, Employment and Urban Residentialocation (New York,
NY: Academic Press, 1975); and J. Quiggley and D. Weinberg, “Intraur-
ban Residential Mobility: A Review and Synthesis,” International Re-
gional Science Review, vol. 2, No. 1, Fall 1977, pp. 41-66.

119Robert Cervero, op. cit., footnote 99.

11].o. Kasardaand J. Friedrichs, “Comparative Demographic Em-
ployment Mismatches in U.S. and West German Cities, ” Research in
the Sociology of Work, No, 3, 1985, pp. 1-30.

2R Cervero, 1987, op. cit., footnote 99.

erable variation, travel distance has increased while
travel time has reportedly declined (implying an in-
crease in commuting speed). Curioudly, it isthe up-
per income managers who have elected to travel fur-
ther to achieve their housing amenity (see table 3-10),
in spite of the fact that their time is presumably more
valuable. Also, since men commute longer distances
than women it appears that women may be taking
jobs closer to home, possibly sacrificing income in
order to combine lives as a homemaker and paid
employee.

Construction Technology

New building technologies (discussed inch. 6) and
new materials can reduce the cost and improve the
quality of housing. Factory construction can permit
reliability and brand-name guarantees for major
building components and entire structures because
sections are produced consistently under factory con-
ditions. And where markets exist, it should be pos-
sible for customers to design housesto their unique
needs.” It may even be possible to construct homes
from modular units that permit relatively easy
changes of floor plans. This possibility might per-
mit more flexibility in the design of structures that
are purchased both as an amenity and for their po-

3y S. Congress, Office of Technology Assessment, Technology, Trade
and the U.S. Residential Construction Industry-Special Report, OTA-
TET-315 (Washington, DC: U.S. Government Printing Office, Septem-
ber 1986).

Table 3-10.—Commuting Distances and Times

1983 1969
Men Women Total | Total

.................. 11.2 8.3 9.9 | 9.7
................. 21.6 188 204 | 231
26,5 29,1 125,2

Trip length (miles) .
Trip time (minutes) .
Average speed (mph) ., . ... 31.1

By occupation:

Distance (miles) Time (minutes)

Commute Increase from Commute Increase from
1983 1977 to 1983 1983 1977 to 1983

Professionals . . . . 9.8 -0.9 20,0 -1.8
Managers . 12.5 2.4 24,2 35
Clerks. . . . 91 1.0 19.8 0.8
Laborers . . 11,8 0.3 22,8 1.0
Unskilled 11.0 1,0 21.4 1.1
Services . .. ....... 6.7 0.2 16.1 0.0

T o t a | 9.9 0.6 20.4 0.6

SOURCE U S Department of Transportation, Federal Highway Administration, 1983-1984 Na-
tionwide Personal Transportation Study. volume 1, Washington, OC, August 1986. pp
7-61t07-10
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tential resale value. A variety of gadgets ranging from
microwave ovens to improved security systems are
available and may add to the value of housing in
the future.

New materials, clever use of microelectronic con-
trol technologies, and application of competent ar-
chitectural and engineering in housing design are
becoming more common and can reduce energy
consumption in homes by factors of two or more.
The efficiency of most home appliances can be more
than doubled using technology already on the mar-
ket or under advanced development (see table 3-1 1).
Advances in lighting technology permit graceful in-
tegration of day lighting and artificial lighting, bet-
ter color quality and lack of flicker with high fre-
quency fluorescent, and 200- to 500-percent reduction
in energy use by lighting. ' 14 Even the window is un-
dergoing radical changesin design. It is possible to
develop windows with thermal insulation equiva-
lent to 3 inches of fiberglass.|I’Other designs envi-

1148 Berman, “Energy and Lighting,” D. Hafemeister, H. Kelly and
B. Levi (eds.), EnergySources: Conservationand Renewables (New York,

NY: American Institute of Physics, 1985).
155, Selkowitz, “Window Performance and Building Energy Use: Some

Technical Options for Increasing Energy Efficiency,” D. Hafemeister,
et al., op. cit.,, footnote 114.

sion windows whose transparency can be atered un-
der direct control, to let solar energy pass in the
winter, and to reflect heat in the summer.

The combination of enlightened energy pricing
policy with new communications technologies can
also help. A 200-house experiment in Roswell, Geor-
gia, uses new “packet switching” technology, along
with a small computer in each house, to run air con-
ditioning in a way that minimizes energy costs. The
customer simply selects the room temperature desired
when electricity rates reach different levels; she may
decide, for example, that during the 4 hours a day
when prices reach 25 centskWh, temperatures
should remain at 85 degrees, but during the long
periods when electricity costs 2 centskWh, temper-
atures of 65 degrees are preferable. The thermostat
adjusts automatically, using signals received through
standard telephone lines. The customer is free to
override the utility setting at any time, but must pay
the going rate for electricity for the privilege. The
system saves the utility enough for it to finance the
full cost of the system.

A number of studies have tried to determine the
number of these technologies likely to make eco-
nomic sense given perfectly rational decisionmak-
ing by consumers, and the probable investments that
will be made under markets likely to exist in the

Table 3-i.—Energy Consumption and Conservation Potential With Residential Appliances

(KWh/yr or thermsl/yr)

Fraction of Advanced

Primary energy residential 1985 stock 1985 new 1985 best technology

use (Q) total (°/0) UEC’ UEC® UEC® for 1990s*

Refrigerator . ........... ... .. .. . . 1,17 7.1 1,500 1,100 750 200-400
Freezer ...... ... ... i 0.44 2.7 1,100 800 500 150-250
Electric space heating .. ................. 1.58 9.6 - - -
Central air conditioning. . ................ 1.47 9.0 3,600 2,900 1,800 900-1,200
Room air conditioning . .................. 0,38 2.3 900 750 500 300-400
Electric water heating . .................. 1.35 8.2 4,000 3,500 1600 1,000-1,500
Electricrange . ....... ... ... iy 0.54 3.3 800 750 700 400-500
Electric clothes dryer.................... 0.45 2.7 1,000 900 800 250-500
Lighting . ... 1.00 6.1 1,000 1,000 650 350-500
Electricother. . ........ ... ... .. ... .... 0.87 5.3 - - - -
Gas spaceheating . ..................... 3.36 20.5 730 620 500 300-500
Gas water heating . ..................... 0.85 5.2 270 250 200 100-150
Gasrange . ... 0.31 1.9 70 50 40 25-30
Gas clothesdryer.,..................... 0.07 0.4 50 40 35 30-35
Gasother...............iiiiiii 0.41 2.5 — - — —

Total ... 14.25 86.8

NOTES:

‘Applies to 1980.

b unit energy consumption per installation in the 1985 housing stock.
¢ unit energy consumption for the typical model sold in 1985.

d unit energy consumption for,_the best available modei sold in

e unit energy consumption Possible in new models by the mld 19905 if further cost-effectivévances in energy efficiency are made,

SOURCE: Howard Geiler, American Councii for an Energy-Efficient Economy, January 1986.
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United States during the next two decades.|l°While
techniques differ, all show the potential for reduc-
ing energy use in housing by large factors. Studies
conducted in 1987 provide an example. A recent
study conducted by the State of Michigan indicated
that residential electricity use could be cut in half
by the year 2005 even accounting for expected
growth in the housing stock.” An analysis of the
technical potential of housing design and equipment
available on the U.S. market (and the international
market) in 1982 suggested that energy use could be
one-fifth ?f the energy used by an average U.S. house
in 1980.

Choices and Consequences

Housing costs in the future will hinge critically on
the following factors:

116) H. Gibbons and W.U. Chandler, Energy.’ The Conservation Rev-

olution (New York, NY: Plenum Press, 1981); Solar Energy Research
Institute, A New Prosperity, Building a Sustainable Energy Futur@n-
dover, MA: Brickhouse, 1981); M.H. Ross and R.H. Williams, Our Energy:
Regaining Control (New York, NY: McGraw Hill, 1980); National Au-
dubon Society, The Audubon Energy Plan 1984 (New York, NY: Na-
tional Audubon Society, 1984); A. Meyer, J. Wright, and A.H. Rosen-
feld, Supplying Energy Through Greater Efficiency (Berkeley, CA:
University of California Press, 1983); E. Hirst, et al., Energy Efficiency
in Buildings: Progressé& Promise (Washington, DC: American Council
for and Energy Efficient Economy, 1986); J. Goldenberg, et al., Energy
for Development (Washington, DC: World Resources Institute, 1987).

" State of Michigan, “Michigan Energy Options Study,” 1987. The
study defined “technical potential” to be investments that competed
with the short-run marginal costs of existing Michigan electric genera-
tion—3.27 cents per kWh—assuming a 3 percent discount rate on in-
cremental capital. The reductions consisted entirely of improved effi-
ciency in air conditioning, lighting, water and space heating equipment,
refrigerators and freezers.

118Goldenberg, et al., op. cit., footnote 116, p. 59.

+ policy affecting speculation in real estate (prin-
cipaly tax policy);

+ changes in the geography of economic devel-
opment, which either encourage geographic
concentration (thereby increasing competition
for scarce land resources) or result in greater
decentralization;

« policy affecting the cost of mortgage financing;

+ technical improvements in structures that re-
duce maintenance and operating costs (prin-
cipaly energy costs);

« policy affecting the housing available for those
lacking adequate income; and

« technical improvements in the construction
process that reduce construction costs (improve-
ments that could be made more rapid by in-
creased investment in research).

It isimpossible to adequately reflect all of these
variables ‘in the scenarios selected. An attempt has
been made to show what might happen to aggregate
demand if no major changes are made in the way
Americans invest in housing, and what might hap-
pen if policies succeed in arresting the rapid growth
in spending in this area. The Trend scenarios, shown
in table 3-12, " are based on the extrapolation tech-
niques described in chapter 2, which link spending
to demographic factors, prices, and income. Inde-
pendent estimates were made for household utili-
ties to incorporate improvements in efficiency (see

119Three components of household expenditures are distinguished:

1) rents, which includes not only rents paid but also imputed rents re-
ceived by owner-occupiers; 2) household operations, which include such
items as insurance, furnishings, and appliances; and 3) utilities, which
include expenditures on energy and water.

Table 3-12.—Consumption Scenarios for Housing (billions of 1983 dollars)

Mortgages & FENES™. . . .
Household operations. . . . . . .. . . .. ... ...
Utilities . . . . . o
All PCE housing . . . . . . . . ..
Residential structures . . . . . . . . . ... L
GOVEINMENT . o . v o v v i e e e e e e

Total . . ..
Percent share of GNP . . . ... .. ... .. . . . . .

2005
1983 1rend 3% irend 1.5% ALl 3% ALl 1.5%
......... 331 2w 465 565° 429
....... 139 307b 221b 302 201f
....... 111 164 138 95 80
_______ 581 1,058 824 962 710
_______ 152 224 202 224 202
............ 14 26 19 26* 19e
________ 747 1,336 1,063 1,240 949
_______ 21.9 20.5 22.5 19.0 20.1

ABBREVIATIONS: PCE = personal consumption expenditure, ALT = alternative scenario, GNp “gross national product
apoes not include increase in housingequity Realincreasesintotaly § housing appears in the row labeled “residential Structures”.

bcalculated using extrapolative techniques described in ch. 2.

Cassumes that th growth i mortgages and rents as a fraction of all consumption can be reversed and the ratio of spending in this category to total PCE spending

falls to 1970 levels. . .
dsame as (C) @xcept that the ratio remains frozen at 1983 levels.

€|ncludes Maintenance services and commodities, tenant’s insurance, house furnishings, and appliances.
'Samsasspendlng i.the Trend cases with an increase for assumed additional spending fOr high efficiency appliances (see table 3-13).

Butilities include natural gas, electricity, household fuels, and water and sewer.

hgee discussion of spending for gross private fixed investment.

SOURCE: Office of Technology Assessment, 1987.
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table 3-1 3). The Trend projections for energy use are
based on a U.S. Department of Energy forecast.1”

120 S, Department of Energy, National Energy Policy Plan Projec-
tion 2010 (Washington, DC: U.S. Government Printing Office, 1985).

The Alternative scenarios assume rapid adoption of
technology in building design and appliance design.

Table 3-13.—Consumption Scenarios for
Household Utilities

2005
1983 Trend 3% Trend 1.5% ALT 3% ALT 1.5%
Electricity 51 87" 69° 44 36'
Natural Gas . . 29 26° 26° 14° 1If
Other Fuels . . 18 26° 18° 14 8'
Water & Sewer. 13 25° 23° 25° 25°
Total ., ., .,111 164 136 97 81

ABBREVIATIONS: ALT = alternative scenario

a Based on National Energy Policy Plan Projections to 2070, U.S. Department of
Energy (DOE), Washington, DC, 1985. Midrange forecast for the year 2005 in-
creased to reflect the higher GNP growth rates used In the 30/0 Trend scenario.
Electricity consumption was increased by 30/. to allow for an assumed increase
in the size of housing units and an increase In appliance purchases and fuel
switching.

b4gg3 consumption increased in proportion to 2005/1983 increase in consumer
units. Electric use per household assumed to decline by 8°A as the result of
efficiency improvements (far below optimal levels given available technology).
Electricity use increases because of an assumed shift from “other fuels.” See
next note.

€qg83 natural gas and “other fuel” use increased by 2005/1983 increase in num-
ber of consumer units. No efficiency improvements assumed. 25% of “other
fuel” use shifted to electricity.

dPro]ected using CES consumption data (see ch. 2).

€4983 consumption scaled by growth in consumer units. Efficiency improvements
computed separately for units in 2005 that were standing in 1983 and units built
between 1983 and 2005. The proportion of new and old units is calculated us-
ing the assumption that 1.5% of the 1983 stock is removed annually (following
recent trends). For existing units, It is assumed that fuel use per unit can be
reduced by 35°/0 (primarily through appliance replacement). A combination of
improved construction and better appliances is assumed to reduce consump-

f&ion ner new unit b){1 500/.. ) .

Same as (e) except that new units are assumed to have consumption reduced
t0.3 average 1983 levels and existing units 0.58. It Is further assumed that 25°/0
of the “other fuel” consumption is shifted to electricic demand with a net im-
provement of 0.75.

SOURCE: Office of Technology Assessment, 1987.

TRANSPORTATION

America s need for transportation is as diverse as
the U.S. population. There can be no objective meas-
ures of progress in transportation, but most Ameri-
cans are likely to agree that a successful system is
one that:

« provides as much freedom of movement as
possible—allowing individuals to go where they
want, when they want, at the lowest possible
cost in time and money;

« provides mobility to the widest possible range
of individuas—including the young, the elderly,
and the physically handicapped;

+ enables efficient supply of the varied goods and

services consumed by households;

« increases the number of attractive areas for lo-
cating homes and businesses, thereby reducing
pressures to increase the price of scarce land
while increasing access to needed outdoor recre-
ation areas; and

« has few unattractive “externalities,” such as
making the Nation vulnerable to foreign oil sup-
pliers, degrading air quality, contributing to
deaths and injuries, or creating unattractive
landscapes.

For three generations, American criteriafor qual-
ity transportation have translated into a love affair
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with the automobile. In 1983, 94 percent of all per-
sonal spending for transportation and 87 percent of
all government spending for transportation was spent
on automobile travel and highways. About 77 per-
cent of all trips (and person-miles) are taken in au-
tomobiles or light trucks.1” An ability to drive s as
necessary for a comfortable life in most suburban
areas as an ability to walk. Women, particularly those
needing to work, are now comparable to men in the
proportion of licensed drivers. While only 74 per-
cent of working women had licenses in 1969, 91 per-
cent had them in 1983 (see table 3-14).

The spending estimates actually underestimate the
real cost of automobiles, if only because the oppor-
tunity cost of extensive “free” parking spaces pro-
vided by businessesis not counted in this total; nor
are the costs of garages that are included in home
prices. In some areas, these parking costs may be
nearly as high as the total cost of purchasing au-
tomobiles.

Transportation “needs’ are dictated by neighbor-
hood and city design, and by the physical relation-
ships between residentia areas, areas of employ-
ment, schools, and shopping areas—as well as by
the details of transportation hardware. A well-de-
signed community may provide access to a multi-
tude of goods and services with few or no vehicle

1211) SEnergy information Administration, Residential Transporta-

tion Energy Consumption Survey, “Consumption Patterns of Household
Vehicles. 1983, ”

Table 3-14.—Personal Transportation, 1969.83

Categories 1969 1977 1983
Licensed drivers/persorr . . . . . . 0.52 0.60 0.64

Licensed drivers/employed adults:

Females o . . . . 0.741 0.875 0.911

Males 0.935 0.954 0.958

Licensed drivers/unernployed adults’:

Females . . . 0.549 0.629 0.642

Males, : : : : . . . . 0.648 0.736 0.760
Miles driven per driver (thousands of

milw/year)

Females. 5.41 5.94 6.38

Males. ., ., : : : = : 1135 13.40 13.96
Vehicles/licensed driver 0.70 0.94 0.98
Vehicles/person 0.37 0.56 0.63
Person-trips/person 740.00 990.00 980.00
Person-miles/person (000s) 7,12 8.82 8.48
Miles/trip : : 9,67 8.87 8.68

SOURCE: U.S Department of Transportation, Federal Highway Administration,
1983-1984 Personal Transportation Study Nationwide, Volume 1, August
19aa, p 11

trips. Yet it is obvious that the great apped of the
American system of transportation is that it allows
an individual mobility even if she livesin such a
community. Attempts to develop self-contained,
planned communities lacking this type of freedom
and mobility are not likely to do well in American
markets. Retirement communities are an exception
created by necessity. One of the challenges of trans-
portation technology should be to find a way to main-
tain the greatest possible freedom of mobility for the
elderly and other disadvantaged groups.

The Nation’s personal transportation system is ma-
ture and surprisingly stable. In spite of radical swings
in the price of gasoline, the real cost of operating
an automobile has not changed significantly in a
generation. At the same time, increased vehicle
ownership has meant that auto travel has captured
agrowing fraction of personal income. The system
obviously serves the country well.

There have, of course, been many improvements.
Compared with the system that operated in the
1950s, the existing automobile fleet is more differen-
tiated, more reliable, more efficient, and safer. While
emissions per vehicle have been reduced by law,
the rapid growth in driving has made it difficult for
many regions to meet goals established for air qual-
ity. Sharp increases in the percentage of adults
licensed to drive, and in the number of vehicles per
driver (the ratio is now 98 vehicles per 100 drivers)
have allowed Americans enormous freedom in per-
sonal movement—used to adapt to changing job and
housing locations. The “personalization” of trans-
port services has increased to a point where two-
thirds of al trips (and 86 percent of all commuting
trips) are made aone.

Many of the externalities associated with conven-
tional automobile transportation remain unresolved.
A system so completely dominated by automobile
travel can leave the elderly, the handicapped, and
other groups without acceptable transportation ater-
natives. More than 13 percent of al U.S. households
still own no persona vehicle, greatly limiting their
access to an economy dependent on automobile
transport.

Heavy dependence on petroleum could place the
entire economy at risk in the mid- 1990s and beyond.
In spite of the fact that the energy efficiency of trans-
port has increased sharply since the early 1970s,
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other parts of the economy have either done a bet-
ter job of improving efficiency or have managed to
shift to other energy sources. Transport consumed
about half of al petroleum used in the United States
in 1960. In 1986, transportation used 63 percent of
al U.S. petroleum consumed—more oil than the
United States produced in that year. Automobiles and
light trucks alone are responsible for 40 percent of
U.S. petroleum consumption.”

Without some fundamental change in automobile
petroleum use, demand can be met only by increas-
ing imports to levels higher than they were during
the peak period of the 1970s, at a time when Mid-
dle East producers will have a much higher fraction
of al producing capacity than they did when OPEC
(Organization of Petroleum Exporting Countries) was
formed. Progress will need to begin soon if any re-
form is to have an effect in 15 years.

Apart from dangerous dependence on foreign oil
imports, transportation presents the economy with
a series of problems that have proven difficult to re-
solve. In most areas, automobiles and other vehi-
cles are responsible for the bulk of air quality prob-
lems, At least 30 mgjor cities are not likely to meet
1988 air quality goals established in a 1977 congres-
sional amendment to the Clean Air Act.

Fatalities and injuries resulting from automobile
and other forms of transport have fallen, but not as
rapidly as other forms of-accidental death. Motor ve-
hicle accidents accounted for more than 45,000 fa-
talities in 1985, and are the third largest cause of
death in the United States and the leading cause of
death for young males. The greater differentiation
of vehicles on the road may have contributed to the
problem of safety. Rule changes permit increasingly
large trucks on public highways at the same time
that automobiles are decreasing in size.

Trends in Personal Transport

The average American (man, woman, and child)
now travels about 13,500 miles a year (see table 3-
15). The average adult male spends 90 minutes a
day traveling and women spend more than an hour
a day (see table 3-16). The amount of travel depends

122p ) Patterson, “Analysis of Future Transportation Petroleum De-
mand and Efficiency Improvements,” paper delivered at the IEA Energy
Demand Analysis Symposium, Paris, Oct. 12-14, 1987.

Table 3.15.—U.S. Per Capita Passenger Travel in 1984

Mode/vehicle type Miles per person

Allmodes . ........... .. ... ... .. 13,566
Personal transport . . ............. ... 10,815
Automobiles . .......... .. ... L 8,884
Motorcycles .. ... i 58
Personal light trucks . ............... 1,873
Buses........ .. ... 517
Transit . ......... ... .. . . 79
Intercity .. ... . 113
School ... 325
Al 1,065
Certified route air carrier .. .......... 1,013
Other........ ... . . . i, 52
Rail ........ ... . . 61
Intercity . .......... 18
Transit . ......... ... ... . 43

SOURCE: Calculated from U.S. Department of Energy, Office of Transportation
Systems, Transportation Energy Data 8ook, Oak Ridge National Labora-
tory, ORNL-6325, edition, April 1967, table 1.16.

Table 3-16.-Minutes Per Day Spent in Travel

Men Women
1975 1985 1975 1985

Work Travel . . . ... ... ... ...... 25 31 9 17
Family Travel . . . . . . . . . . . . .. ... 33 31 33 33
Leisure Travel . . . . . . . . . . . . .. .. 27 33 21 23
Total . . . . . . .. 85 94 63 73

SOURCE: John P. Robinson, “Trendsin Americans’ Use of Time: Some Prelimi-
nary 1975.1965 Comparisons,” Survey Research Center, University of
Maryland, December 1966.

on the region and the type of household. Distances
and time in travel are increasing slowly.123 Measured
as a percentage of nondefense purchases, public and
private spending for transportation has remained sur-
prisingly constant for more than a generation. The
mix of spending for transportation services has, how-
ever, changed slowly over time (see table 3-17). A
slow increase in spending for personal transport has
offset a decline in government spending resulting
primarily from the steady drop in new State and lo-
cal highway construction.

But do these changes indicate progress or the lack
there of ? While transport can be an end in itsalf, it
is mostly a means to an end. Does increasing per
capita spending for transportation mean that addi-
tional or qualitatively new services are being pro-
vided and that Americans are enjoying more mo-
bility, or does it mean that more time and money
are being spent to procure the same set of transpor-
tation services?

123 L.D.Burns, Transportation, Temporal, and Spatial Components 0!
Accessibility (Lexington, MA: Lexington Books, 1979).
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Changing demographics, such as the decline in
family size, the growth of multiple-worker families,
the suburbanization of job location, and changing
lifestyles all translate into different transportation

Table 3-17.—U.S. Consumption of Transportation
(in biiiions of current doiiars)

Type of purchase 1955 1965 1985
Personai transport . .......... 35.8 62.8 357.7
Household spending . . ... .. 31.9 55.3 329.8
New autos . ............. 13.8 21.4 86.9
Usedautos ............. 1.9 3.8 345
Other motor vehicles. . . .. 0.5 13 31.3
Tires, accessories . ... ... 1.6 3.5 25.0
Repair, washing . ........ 3.9 7.6 48.3
Gasandoil ............. 8.6 14.8 92.6
Bridge, tunnel fees . . .. .. 0.2 0.5 13
Insurance . .............. 14 2.4 9.9
Public spending . .......... 3.9 7.5 27.9
Highways*®.............. 3.9 7.5 27.9
Urban public transport . . .. ... 1.9 2.1 8.7
Household spending . . ... .. 1.9 2.0 7.1
Transit................. 13 13 35
Taxicab................. 0.5 0,6 31
Commuterrail ........... 0.1 0.1 0.5
Public spending . .......... 0.0 0.1 1.6
Transit................. 0.0 0.1 1.6
Other transport. . . ........... 11 25 26.2
Household spending . ... ... 1.0 2.0 20.1
Otherrail ............... 0.4 0.3 0.6
Bus........... ... .. ... 0.3 0.4 1.2
Airline . ................. 0.3 13 18.3
Travel agents, airport, bus,
efC. .o 0.0 0.1 1.9
Public spending . .......... 0.1 0.5 6.1
Water & air. . ........... 0.1 0.5 5.9
Rail*................... 0.0 0.2
Total transportation . ......... 38.9 67.4 392.6
Household ................ 34.8 59.3 357.0
Public.................... 4.1 8.1 35.6

Percentage distribution of spending:

Personal transport . .......... 92.0% 93.2% 91.1%
Household ................ 82.0 82.0 84.0
Public.................... 10.0 111

Urban public transport . . . . . .. 4.9 3.1 2.2
Household . ... ............ 4.9 3.0 1.8
Public.................... 0.0 0.1 0.4

Other transport . .. ........... 2.8 3.7 6.7
Household . ... ............ 2.6 3.0 51
Public.................... 0.2 0.7 1.6

Total ................... 100.0 100.0 100.0

agpanding i.these categories has been allocated batween flnaldemand(shown
here)andspending bygovernment that supports intermediate use oftranspor-
tation. The support of intermediate transportation is counted in the ‘govern-
merit not elsewhere classified” amenity category.Spending Is partitioned by
the ratio between final commodity demandandtotal commodity output shown
for alr, watar, and rail in the 1977 input/output tables (U.S. Department of Com-
merce, Bureauof Economic Analysis). Highway spending attributed to final de-
mandwaa calculated by taking total highway spending and multiplying bythe
ratio between user fees collected from private automobiles to all highway user
fees,

SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts,” Survey of Current Business, histor-
ical diskettes, tables 2.4, 3.15 and 3.16.

needs. Shrinking household sizes and an increase
in the percentage of women in the work force (women
tend to work closer to their homes than men) has
actualy led to adecline in miles of commuting per
household (see table 3-18).

The harried life of many familiesis reflected in
changed use of personal transportation. Table 3-18
shows a sharp increase in family travel for shopping
and other purposes and a decline in recreational
travel distances.

Continued suburban development also shapes
travel needs. Even in 1970, less than 4 percent of
al commuting went from suburban areas to the cen-
tral business district.” By 1980, 60 percent of the
31 million commutersin the Nation’s 25 largest ur-
ban aress lived in suburban areas and traveled to
jobs outside the central business district. About half
of all commutes in other metropolitan areas involved
such trips. There are, of course, significant regional
differences. While older cities such as San Francisco
and Minneapolis il have vigorous downtown areas,
many cities that have expanded rapidly in the past
decade have severa centers rather than one.

24Jrban Mass Transportation Administration Technical Assistance

Program, Joint Center for Policy Studies, Demographic Change and Re-
cent Work(rip Travel Trends (UMTA-DC-09-7009), Washington, DC, Feb
ruary 1985.

Table 3-18.—Vehicle Miles of Travel Per Household in
Personal Vehicles

Miles
traveled
in 1983 Percent of Percent change
(thousands) 1983 total ~ 1969-1983

Work. v o oo 4.03 34,4 -22,0
To or from work . . . 3.54 30.1 -15.4
Work related business . . . . . 0.50 4.2 -49.8

Family and personal. 3.56 30.3 47.9
Shopping . . 1.57 13.3 68.7
Other. . . 1.99 16.9 34.9

Civic, educational, and
religious . ............... 0.48 41 -20,9

Social and recreational. . . . . . . 3.53 30.1 - 137
Vacation . . . . . . .. 0.25 2.1 -22.1
Visit friends/relatives. 1.59 135 6.1
Pleasure driving . .. ...... 0.13 11 -65.4
Other. . . . . . 1.56 13.3 - 17,4

Other . . . . . . . . .. 0.14 12 -8.7
Total . ................ 11.74 100.0 -5.5

SOURCE: U.S. Department of Transportation, Federal Highway Administration,
1983-1964 Nationwide Personal Transportation Study, vol. 1, Washing.
ton, DC, August 1966, table 5-2.
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Table 3-19 shows how different commuting needs
trandate into commuting times. The time people are
willing to invest in commuting seems to have changed
relatively little in a hundred years. Commuters ap-
pear to put a comparatively low value on commut-
ing time for the first 20 minutes and approach psy-
chological limits after 45 minutes. The availability
of car telephones, sound equipment, and other
amenities in vehicles does not appear to have changed
the basic formula. In 1980, only 10 percent of all
workers commuted more than 44 minutes. “5 Ironi-
cally, higher income workers have dightly greater
average commuting times and travel longer distances
to work.

On average, commuting distances have increased
somewhat, while commuting times have decreased.
Severe congestion problems plague many major cit-
ies. Commuting times increased in metropolitan
areas with populations over 3 million between 1969
and 1983. Congestion was identified as a major prob-
lem by residents polled in San Francisco, Atlanta,
Phoenix, Washington, DC, and a dozen other ur-
banized  areas|26 Undoubtedly, some of the difficulty
results from the growing reluctance of Federal or
State governments to pay for highway improvements.

125 S. Departments of Commerce and of Housing and Urban Devel-
opment, Annual Housing Survey: 1980, Part F—Energy Related Hous-
ing Characteristics (Washington, DC: U.S. Government Printing Office,
1983), p. 76, in Anthony Downs, “Impacts of Rising Traffic Congestion
on the Location of Activities within Metropolitan Areas, " April 1985.

126R_Cervero, op. cit., footnote 99; Robert Dunphy, “Urban Traffic
Congestion: A National Crisis?” Urban Land, vol. 44, No. 10, 1985, pp.
2-7.

Table 3-19.—Commuting Times by Home and
Job Location in 1980

Average travel

Type of trip time (minutes)
Living in a central city and commuting to:

CBD ‘of central city . . .. ............. 24.9
Central city outside the CBD . . . . . ., .. 20,0
Outside central city . . . .. ... 26.4
Living in the urban fringe and commuting to:

CBD of central city. . . . . . . . .. 35.1
Central city outside the CBD ... .., ..., ., 27.2
Outside central city . . . . . . . . . . . 18,8

a CBD-Central Business District,

SOURCE: U.S. Department of Transportatlon, Urban Mass Transportation Ad-
ministration, Demographic Change and Recent Worktrip Travel Trends
(UMTA-DC-09-7009), Washington, DC, February, 1985, p. 36.

New freeway construction has all but disappeared.
User fees no longer cover highway construction and
maintenance costs. 127 Between 1930 and 1950, the
length of paved highways per person in the United
States climbed from 30 feet to 70 feet, but highway
length has scarcely matched population growth since
the 1960s.128 Between 1970 and 1985, the number
of automobiles in the United States increased 54 per-
cent but the number of miles of roads and highways
increased only 4 percent.129

Not surprisingly, the longest commutes were made
by those living in an urban fringe and working in
a central business district (35.1 minutes in 1980)
while the shortest trips involved the growing num-
ber of individuals living in the urban fringe and com-
muting outside a central city (see again see table 3-
19). The longer trips associated with shopping and
other personal business (again see figure 3-18) are
undoubtedly also traceable to the longer trips re-
quired for such purposes in suburban aress. Den-
ver, for example, has six shopping centers that have
more retail sales than the downtown area.

Commuting patterns are also becoming complex
as women enter the work force. Many of the differ-
ences between male and female driving habits are
beginning to disappear. Women, particularly youn-
ger women, are getting driver’s licenses in nearly
the same percentages as men (again see table 3-14)
and are driving greater distances. Working women
make “chained” trips, involving a trip to a child care
center and perhaps a shopping area before and af-
ter work.130 Women who both work and live in
suburbs have a 75 percent higher probability of han-
dling shopping and child care than men. In spite of
the increased travel for working women, women still
drive haf as many miles as men.

“ Automobile Facts and Figures,” in U.S. Congress, Office of Tech-

nology Assessment, “Transportation, ” sector study, Washington, DC,
1987.

128Calculated from data in the U.S. Bureau of the Census, Historical
Statistics of the United States, 1776-197@&nd the Statistical Abstract of
the United States 1987, op. cit., footnote 39.

129Statistical Abstract of the United States 1987, op. cit., footnote 39.

130William M. Michelson, “The impact of Changing Women’s Roles
on Translation Needs and Usage,” prepared for the U.S. Department
of Transportation, Washington, DC, September 1983; Julio Perez-Cerezo,
Women Commuting to Work in the Suburbs (Berkeley, CA: University
of California, Department of City and Regional Planning, 1985).
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With the need for individual transport increasing,
the number of cars added in the United States has
far exceeded population growth for nearly a gener-
ation. There is nearly one persona vehicle for every
licensed driver in the United States, and 0.63 per-
sonal vehicles for every American. The average
American goes on nearly 1,000 trips and travels
8,480 miles in some kind of personal vehicle each
year. There does, however, seem to be some satu-
ration. Between 1969 and 1977, trips became some-
what shorter even though both trips per person and
miles per person increased. Some of this was at-
tributable to an increase in the number of vehicles
available to each family. Since 1977, however, there
has not been a significant increase in either trips or
miles traveled per person.

The preeminence of the automobile is challenged
only by air travel for very long trips; interestingly,
however, trips by air have grown largely as a sub-
stitute for rail and bus journeys. Nearly 84 percent
of al trips longer than 100 miles were still madein
cars in 1982—down surprisingly little from a 90 per-
cent share in 1960.

Air travel (including business as well as private
passenger travel) has grown steadily, from about 4
percent of all miles traveled in 1960 to nearly 15
percent in 1984.”™ The growth in share of trips has
come largely at the expense of trips made by rail,
bus, and other forms of public transport. The share
of land-based public transport for inter-city and intra-
city trips has declined steadily in recent decades; in
some cases, travel by these modes has declined in
absolute terms. Deregulation of air travel has reduced
services to many smaller towns and cities, with the
effect that some trips by air are now taken by other
means or, at a minimum, involve a highway trip to
aneighboring airport. The effect isimportant since
many of these relatively small centers have experi-
enced rapid population growth in recent years. Fu-
ture growth in air travel may depend on techniques
to reduce total travel time, including the time needed
to reach the airport.

While air travel costs have declined and produc-
tivity has increased, the air transport system aso ap-
pears to be headed for stagnation. The performance
of the air transport system cannot be decoupled from

131 Us. Bureauof the Census, Statistic/ Abstract of the United States
1986 (106th cd.), Washington, DC, pp. 26 and 591.

that of the highway system, since the efficiency of
air travel is reduced significantly by delays and con-
gestion encountered reaching an airport by automo-
bile or other means. Including travel time to an air-
port, travel time between cities less than 500 miles
apart has not changed significantly in a generation.
Travel time between New Y ork and Philadelphia,
for example, required an hour and fifty minutes by
train and an hour and thirty minutes by air in 1986
(including travel time to the airport).

Studies indicate that 6 to 10 major U.S. airports
either already face severe bottlenecks due to lack
of “curbside” for connecting highway to air travel
networks, or will face such problems in the future.
This lack of progressisironic, given the extremely
high value that air travelers apparently place on
their time. Other reports suggest that a large group
of air travelers are willing to pay $30 to $60 per hour
of time saved in bus travel to or from an airport. 132

Looking to the Future

Virtually all attempts to make improvements in
the performance of the transportation system have
met with failure. Public transportation has lost
ground in spite of massive subsidies and a growth
of urban workers during the past decade.

New technologies can help in a variety of ways.
The near doubling of automobile fuel economy be-
tween 1974 and 1984 had a major effect on world
oil markets. With fuel economy at 1974 levels, the
United States would now be importing approximately
$40 billion more oil each year. Innovationsin vehi-
cle designs could triple fuel economy by the end of
the century.

A variety of other technologies could work to im-
prove rea system performance. Methanol, made
from natural gas, codl, urban waste, or biological ma-
terials, could provide an acceptable substitute for pe-
troleum by the next century if steps to plan for the
conversion are taken in the near future.

Significant improvements in the net performance
of the system, however, require attention not just
to the technology of vehicles but to the entire trans-
portation network. Fuel efficiency improvements can

132Greg W. Harvey, “A Study of Airport Access Mode Choice,” Jour-
nal of Transportation Engineering, vol. 112, No. 5, September 1986,
pp. 525-545.
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easily be offset by heavy congestion and long com-
mutes. New vehicles may require new kinds of
guideways. Rea productivity changes in transpor-
tation may require zoning permits and other mech-
anisms influencing the design of communities. Com-
munication technologies could provide better traffic
control, and possibly give drivers better guidance
about which routes are least congested. Progressin
these areas depends on a skillful mix of public and
private decisions.

Conventional public transit systems do not appear
to offer much hope as an alternative to private ve-
hicles. Even in the best of circumstances, the sys-
tems work well only during periods when there is
a high demand for movement along a well defined
corridor. But with the complex patterns of living and
working emerging in today’s suburban society, such
corridors are increasingly rare. Uncertainty about pat-
terns of economic growth increases the risk of in-
vestments in relatively inflexible systems along fixed
routes.

The American distaste for the comparative inflex-
ibilities and inconveniences of public transit is ob-
vious. Between 1970 and 1980, real family income
declined, the number of workers living in urban
areas increased by 15 million, large new public tran-
sit investments were made in Washington DC, At-
lanta, and San Francisco, and large operating sub-
sidies meant that cost of public transit rose only 44
percent while the cost of owning and operating an
auto increased 250 percent (gasoline prices tripled).
Nonetheless, public transit ridership fell from 8.9 per-
cent to 6.4 percent of journey to work, while the use
of persona vehicles for the journey to work increased
from 80.2 to 85.7 percent.

With the exception of systems like BART (the Bay
Area Rapid Transit system in and around San Fran-
cisco), designed primarily to relieve congestion in
areas where incomes are high, mass transit remains
the option of last resort, and its use is virtually a
measure of the extent to which groups are disadvan-
taged by the U.S. transportation system. The excep-
tions are those using the system to commute to a
central business district, and people living in areas
of the northeast (particularly New Y ork) tradition-
aly served with good transit. The average one-way
travel time for workers using public transportation
(42.2 minutes in 1980) was more than twice that of

workers using automobiles (20.8 minutes). Nation-
wide, in 1980:

« 36 percent of transit riders lived in households
with no auto available;

- blacks were three times as likely as whites to
use public transit;

« 31 percent commuted into a central business
district;

« 25 percent of workersliving in abuilding with
50 or more housing units used public transport,
while only 7,1 percent of workers living in de-
tached single-family dwellings used public trans-
port; and

« minorities, older workers, women, and the
working poor were more likely to use public
transit than other groups.

People with other options leave the transit system
rapidly. Ridership has fallen as even the poor are
able to purchase vehicles. The number of households
with no vehicles fell from 20.6 to 13.5 percent be-
tween 1969 and 1983 (see table 3-20). Teenagers
(sometimes considered a group disadvantaged by the
auto-based transport system) actually reduced usage
of public transport between 1970 and 1980.

Moreover, the labor problems associated with
operating a system with morning and evening peaks,
separated by very low densities, makes traditional
transit systems uneconomical in many areas—particu-
larly those experiencing the most rapid growth. Be-
tween 1960 and 1983, private spending on public
transport other than air travel actualy fell by 1.3 per-
cent per year. Government spending for public trans-
portation projects, however, increased rapidly dur-
Ing the period, even though the use of most public
transit systems declined,

In many areas the bulk of these subsidies have
benefited middle and upper income groups rather
than the poor, though the poor tend to pay a greater

Table 3-20. -Vehicie Ownership by Households

Percent owning: 1969 1983 Percent Change
No vehicle. . . . . . . . . ....206 135 -34.5
One vehicle . . . .............. 48.4 33.7 -30.3
Two vehicles. . . . . . | " e 26.4 335 26.9
Three or more vehicles. . . .. ... .. 46 19.3 319.5

SOURCE: ‘‘Automobile Facts and Figures,” U.S. Congress, Office of Technolo-
gy Assessment, “Transportation,” sector study, Washington, DC, 1987.
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fraction of their incomes to subsidize the systems
since most systems are paid for through non-progres-
sive taxes.” Subsidies for transit systems have been
justified by a desire to generate growth at suburban
sub-centers. While this has worked in some areas,
in others desired growth either has not occurred or
has actually been opposed by local residents.”™

There has, however, been a dramatic if poorly doc-
umented increase in aternative forms of public trans-
port. Some are private systems serving specialized
markets, such as limousines and vans serving hotels
and airports. Others are supported at public expense.
The State of California provides coupons to low-
income and elderly people that can be used to pur-
chase trips to shopping areas or health centersin
their community; taxi companies offer the State vol-
ume discounts. It must be recognized, of course, that
one of the advantages of para-transit alternatives to
conventiona public systems s the difference in wage
rates. Traditional bus and transit jobs, at least in
larger cities, tend to be unionized and pay an aver-
age of $11 to $13 per hour ($18,000 to $25,000 per
year). Para-transit operators average $4 to $6 per
hour ($12,000 to $15,000 per year).”™

13

Choices and Consequences

Isit then possible to envision a transport system,
based primarily on personal vehicles, that could of-
fer greater flexibility, diversity, and freedom of choice
to the American public? The answer appears to be
“yes, but . .. .“ Changes permitting real improve-
ment in mobility through greater differentiation, cost
reduction, or speed will require basic changes in the
design of guideways, control systems, and parking
strategies. Where feasible, they may reguire new
strategies of community design to minimize travel
needs and integrate pedestrian and non-pedestrian
travel.

The emergence of such systems will obviously re-
quire a mixture of public and private investments.
They will also require coordinated planning and a

133M. Weber, “The BART Experience—What Have We Learned, ”
Monograph No. 26, Institute of Urban and Regional Development,
University of California, Berkeley, CA, 1976.

13]bid.

135“Top Hourly Wage Rate Summaries Update,” American Public Tran-
sit Association, various years; reports of various State public utilities
commissions.

52-6350 - 88 - 5

long time to implement. Highway and air travel are
particularly dependent on Federal, State, and local
Investments in infrastructure, signaling and traffic
control, and terminals; fundamental change can be
undertaken only through a combination of public
and private decisions.

The future seems to belong to a personal trans-
portation system capable of providing the personal
and flexible service demanded by arapidly shifting
economy. Table 3-21 illustrates the difference be-
tween car ownership and car usage patterns. While
there has been some differentiation in car size in
recent years, a large mismatch between vehicle ca-
pacity and vehicle use remains. Less than 3 percent
of all cars on the road are designed for two passen-
gers (mostly Corvettes, Fieros, and other sports cars).
More than 96 percent of all work trips, 87 percent
of car trips of all kinds, and 83 percent of al vehi-
cle miles traveled could have been taken in a two-
passenger vehicle in 1983. Six-passenger cars are
full on 0.5 percent of all trips. The increased indi-
vidual mobility resulting from greater vehicle owner-
ship has lead to a steady decline in vehicle oc-

Table 3-21 .—Use and Ownership Patterns of Personal
Vehicles in the U.S. Fleet, 1983 (in percent)

Vehicle miles
Number of trips traveled
Number of  Earning a living Al purposes Al purposes

occupants 1977 1983 1977 1983 1977 1983
One ., 81 .2% 86.4% 59.6% 65.7% 51.7% 57.4%

Two........ 94.6 96.2 84.3 872 79.4 83.1
Three ., . . .. 98.0 98,8 92.6 94.6 89.1 91.4
Four 99.2 99.5 97.0 98.0 95.3 96.6
Five. . ... .. 99.6 99.7 98.8 99.2 98.1 98.7

Six & up. .. .100.,0 100.0 100.0 100.0 100.0 100,0

How to Read the Above: Of all U.S. automobile trips to work made in 1977,
81.2 percent were made with one person in the car, 94.6 percent were
made with two people, etc. In the same year, 51.7 percent of all vehicle
miles traveled were made with one person in the car.

Size of U.S. automobiles by size (in percent):
1985 1985 1986

Size class stock sales sales
Two-seater . . . . . . . . . ... 2.1 % 3.3% 2.5%
Minicompact . . . . . .. ... . 48 1.0 1.7
Subcompact . . . ... 22.7 22,0 22.4
Compact . . ... ........ ... ... ... ...l 171327 332
Midsize. . . . . . . ... e 28.4 28.0 26.9
Large ., . . . . ..o 248 13.0 13.2

SOURCE: For type of trip, see U.S. Congress, Office of Technology Assessment,
“Transportation, " sector study, Washington, DC, 1987. For stock and
sales, see U.S. Department of Energy, Office of Transportation Sys-
tems, Transportation Energy Data Book, Oak Ridge National Labora-
tory (ORNL-6325), edition 9, April 1987, pp. xvii and 2-29.
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cupancy. On average, more than two peopleridein
vehicles only for trips longer than 20 miles, when
families with two adults and young children travel
for religious, socid, or recreational purposes, for fam-
ilies with young children, or for family business. ' 36

There appears to be a large potential market for
vehicles designed to serve the needs of those trav-
eling alone or in pairs. Actua purchasing decisions,
of course, are based on the assumption that the ve-
hicle may need to be used occasionally to carry large
luggage loads or a large number of people. With
many cars available, however, large families use
large cars primarily for “surge” capacity. Given alter-
natives, or faced with problems resulting from fuel
costs or congestion, many individuals might elect
to purchase vehicles better matched to their domi-
nant transportation needs and simply rent trucks or
larger automobiles for the rare occasions when they
are needed.

Travel in pick-up trucks is an extreme example
of poor capacity utilization, since most are driven
as personal vehicles with no loads. Pick-ups ac-
counted for 14 percent of all persona vehiclesin
1983 and dlightly more than 14 percent of all vehi-
cle miles.1" Nearly 57 percent of the 33.8 million
trucks on the road in 1982 were used principally for
persona trips.”Measured in vehicle miles traveled,
use of light trucks is growing 3.4 times faster than

use of automobiles.Isg

Considering the Possibilities

Scenarios for the future presented here are all built
on the assumption that autos will continue to dom-
inate personal transportation markets in the United
States. The Trend scenarios differ from the Alterna-
tive scenarios principally by assuming that in the
Alternatives, there will be greater product differen-
tiation and higher fuel efficiencies, and there will
be a rationalization of the location of airports and
systems for transferring from aircraft to other forms
of transport.

Automobile travel today depends exclusively on
alarge, genera purpose vehicle operated on high-

138“Transportation,” op. cit., footnote 127.

137lbid. pickups traveled an average of 10,550 miles per year, while
automobiles average 10,055 miles per year.

1331.S. Department of Commerce, Bureau of the Census, 1982 Census
of Transportation, “Truck Inventory and Use Survey.”

13%Patterson, op. cit., footnote 122.

way lanes up to 12 feet in width and requiring park-
ing spaces sized to the vehicle at al destinations.
A future system might seek to tailor vehicles more
closely to trip functions. Work trips could be under-
taken in asmall, high velocity vehicle designed for
one person but with room for one other person or
some haggage. The vehicle could be inexpensive (as
little as $2,000), run at 100 miles per gallon, and
be parked in a small space. The vehicle could be
designed to have good ride characteristics and han-
dling. General Motors has such a vehicle in an ad-
vanced stage of development and several foreign pro-
ducers are considering alternatives.

While the vehicle could operate on standard high-
ways with special lanes and parking spaces carved
out of existing facilities—increasing capacity because
of the smaller vehicle size—it would be preferable
to develop special roads for these small vehicles. Sep-
arate lanes and fly-overs could be much less expen-
sive to construct than standard highways, since the
lanes could be half the width of lanes built for con-
ventional traffic and would require significantly less
structural strength if they did not need to carry heavy
trucks.

Even with the conventional car fleet, fuel efficiency
can be improved substantially within acceptable cost
ranges if amarket for efficiency develops. Table 3-
22 indicates the kinds of vehicles in testing. Fuel
economies as high as 98 miles per gallon are possi-
ble even for comparatively roomy vehicles capable
of carrying 4 to 5 passengers. ' 40

A “neighborhood car” with associated infrastruc-
ture could be developed for trips that did not require
high speed travel. An inexpensive vehicle, designed
for low-speed operation over relatively short dis-
tances, could improve the attractiveness of neigh-
borhoods and could significantly increase the mo-
bility of the elderly, the very young, and households
not able to afford a conventional vehicle. Protected
operating environments could be fitted into local
street networks to permit safe operation. The vehi-
cles could be highly efficient, use a variety of non-
petroleum based fuels, and be relatively non-polluting.

Anillustration of some alternatives for future car
transport is given in table 3-23. This table explores

140See Debby Blevis, Preparing for the 1990s: The World Automo-

tive Industry and Prospects for Future Fuel Economy Innovation in Light
Vehicles Federation of American Scientists, January 1987,
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Table 3=22.—Fuel Economy of Test and
Prototype Vehicles

Maximum Curb
Fuel economy power  weight Capacity
(miles/gallon) (HP) (pounds) (persons)

Commercial:
1986 Honda CRX 54 60 1,700 2
1986 Chevy/Suzuki
Sprint . ... 57 48 1,500 4
1985 Ford Escort’ 55 52 2,100 5
Prototype:
VW Auto 2,000 “..... 66 60 1,700 4-5
Volvo LCP 2,000" 69 60/90 1,600 2-4
Renault EVE. .. . 70 50 1,900 4-5
Toyota Compact’ 98 56 1,400 4-5

NOTES: For U.S. vehicles, efficiencies use EPA combined fuel economy. Euro-
pean and Japanese prototype data were converted to EPA test values
using conversion factors recommended by the International Energy
Agency. Unless otherwise indicated, the vehicles use gasoline as a fuel,
(D) indicates a diesel vehicle, (M) indicates a multi-fuel vehicle.

SOURCE: Robert H. Williams, “A Major Role for Developing Countries in Promot-
ing Super Efficient Cars,” paper presented at San Palo Workshop,
November 1985.

the cost implications of different types of car fleets
and car ownership rates, and the implications for
gasoline consumption.

Alternatives to conventional public transit can be
developed that are more suited to the practicalities
of modern commuting, and that provide improved
mobility for transportation of the handicapped. Itis
likely that many of these alternatives would require
lower socia subsidies than systems built dong tradi-
tiona rail and bus systems. A key to the system
would be the use of modern communication systems
to dispatch a variety of vehicles to neighborhood
stops, homes, or businesses on demand. Custom-
ers could choose from a variety of vehicles, ranging
from demand-responsive taxis to para-transit serv-
ices. Some of these options would offer subsidized
fares to those needing assistance.

Jet aircraft are not well designed for short flights,
and service for long-haul flights is becoming increas-
ingly concentrated at hubs not easily accessible to
many towns. Systemic performance could be im-
proved with a better system of hubs, designed to pro-
vide service to a wide region through improved land
vehicle and high-speed rail links as well as short-
haul aircraft. The system’s performance can be op-
timized only by considering al elements of the trans-
portation link.

While these strategies could radically improve the
performance of the transportation system, few of

them depend on the development of radically new
technologies. However, their introduction requires
solutions to political and ingtitutional problems that
can be much more difficult to resolve than sophisti-

Table 3-23.—Background Assumptions for
Transportation Scenarios

A. Use and Distribution of Vehicles
Two Four Six

Cars per Miles per

person person person adult® adult
1983 . . . . .. L. 2 38 60 0.65 8.6
2005:
Baseline Lo 2 38 60 0.65 10.0°
Case  #I°. . 18 32 50 0.65 8'6C
Case #2 . . 44 28 28 0.75f 10.09
Case #3" . . 35 25 40 0.85' 10.0
B. Cost of Vehicles
Total Average Total
vehicle price/ spending
purchases vehicle on new vehicles
(millions) ($1,000) (1983=1)
1983 .. ... ... ... 7.4 9.6 1.00
2005:
Baseline . . .. ... 11 .3) 14.6° 2.32
Case #l .. ...... 8.5 8.5" 1.02
Case #2 . ....... 10.8 9.8" 1.49
Case #3 ........ 17.0 7.4 1.77
C. Fuel Efficiency of Vehicles
Total Average
vehicle miles Spending
miles per on gasoline
(billions) gallon” (1983=1)
1983........... 1,465 16.5 1.00
2005:
Baseline . ...... 2,140 26.7 0.90
Case#l........ 1,840 44 0.47
Case#2........ 2,140 59 0.40
Case #3 ........ 2,140 53 0.45

aFor these calculations, an adult is a person aged 16 to 75.

bAss,,.s that car miles per adult will increase at the rate prevailing from 1960
to 1984.

CUnchanged from 1983.

dMi, changed to reflect the “extensive downsizing” case used by Melvyn Ches-

low, The Effect of Changing Household Composition on the Size Mix of New Au-

tomobile Sales: 1979-2000, Evaluation Research Corp., Vienna, VA, May 1980.

€Following Cheslow, it is assumed that half of all single-person households and
half of all children of driving age living at home use two-passenger cars, while
the rest drive four-passenger cars. .
Assumes that cars per adult will increase at half the average rate of the period
1960 through 1975.

gAssumes that car miles per adult will increase at the rate prevailing from 1960
to 1984.

Same mix assumptions as case #1, but assumes that 30 percent of households

~will also purchase a two-passenger car.

iAssumes that cars per adult will increase at the rate of the 1960s.

icalculated assuming cars per adult shown above, and using mid-range forecast
showing 214 adults and a 7 percent annual scrap rate per year.

kAssumes that new car prices increase at about 1970-1980 rate (recent price in-

lnrpmes have been much higher).

Calculated as in (j) above, only using @ 5 percent scrap rate.

massumes that the realprice of four- and six-passenger CarS do not changs, and
that a two-passenger car can be purchased for S3,000.

nAssumes that 5 two-passenger car can be built to achieve 90 mpg, a four-
passenger car to achieve 40 mpg, and a six-passenger car to achieve 30 mpg

SOURCE: Office of Technology Assessment.
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cated technical problems. Admittedly, building any
of these systems would require fundamental changes
in traditional design protocols and standards as well
as extensive public investment.

New technologies could make significant contri-
butions to conventional transportation systems, as
well asfacilitate the emergence of changesin trans-
port strategies such as those outlined above. Infor-
mation technology could play acritical role by op-
timizing the routing and dispatch of aircraft, public
vehicles, and perhaps even persona vehicles, and
by optimizing the performance of the vehicles them-
selves. Advanced control technologies could contrib
ute to improved intercity automobile transportation,
and many of the monotonous tasks of driving could
thereby be simplified. The driver could be given in-
formation on speed limits, distances to exit ramps,
and details about road conditions. Car status systems
could warn the driver when there are problems in
the car that need attention. Electronic safety systems
could include night vision equipment, automatic
braking, and collision avoidance systems.

Traffic data systems could provide information on
traffic Situations such as construction and accidents.
Local highway departments could also benefit from
such services since they could anticipate traffic pat-
terns and demand. The data could be used to im-
prove traffic signaling, and to suggest alternate
routes that would distribute traffic more evenly. More
effective integration of vehicles and the roadway
would make driving easier and safer, and would also
reduce travel times and costs. Technology could also
play a key role by improving the energy efficiency
of vehicles, increasing the safety of vehicles of al
sizes, facilitating the development of low-cost and
reliable sources of methanol or other non-petroleum
fuels, and reducing emissions,

Constructing Scenarios

Expenditures on the Transportation amenity for
several different scenarios are illustrated in table
3-24. In most cases, the Trends are derived using
methods described in the previous chapter.

A departure from the projection of existing pat-
ternsis made for gasoline expenditures, to take into
account the increasing share of the post-1973 higher
fuel efficiency automobiles in the total vehicle fleet.
For the 3 percent Trend scenario (the 2005 baseline

Table 3-24.—Consumption Scenarios for
Transportation (billions of 1983 dollars)

2005
1983 Trend 3% Trend 1,5% ALT 3% ALT 1.5%

Vehicles . ....... 109 192° l40a 192° 162
Vehicle

maintenance . . 72 134° 98° 135° 114b
Gas and oil ... . . 90 81° 75° 41° 36
Air fares . . ... .. 15 42° 22 529 239
Other public

transport 9 13 10° 10h 7

Total . ........ 295 462 346 430 346
Government

purchases . . . . . 48 91 66 130 94

Total . ........ 343 553 412 560 440
Percent share

of GNP. . . . . ... 10.1 8.5 8.7 8.6 9.3

ABBREVIATIONS: ALT = alternative scenarlo, GNP - gross national product

a computed using extrapolative techniques described In ch. 2.
b scaled to vehicle purchase amount using the ratios calculated for the Trend

case.
¢ Baseline cage in table 3-23
dBaseline efficiency from table 3-23 with an assumption that miles/adult increases

at half the rate shown in the case where economic growth doubled.
©Based on case #3 in table 3-23

fBased On case #2 in table 3-23

GAssumed increase In expenditure due to a If) percent fall in airfine prices, in

greater private mobility.
Assumed to be 10 percent of total government purchases following trend of past

decade.
SOURCE: Off Ice of Technology Assessment, 1987.

case), it was assumed that miles per gallon rose to
27 compared with 17 in 1983, and that miles driven
per adult rose by 16 percent over 1983 levels—
roughly a continuation of an historical trend. The
same fuel efficiencies are assumed for the 1.5 per-
cent Trend case. Because of the lower growth rate,
miles per adult are assumed to remain at the 1983
level.

The main difference between the Alternative high
and low growth scenarios is the extent to which per-
sonal vehicles are purchased as a replacement for
existing vehicles or in addition to them. These two
scenarios are constructed from cases 2 and 3 of ta-
ble 3-23, respectively. That is, the 3 percent Alter-
native scenario provides for a higher vehicle owner-
ship, acar fleet with more large cars, and rather
lower fuel efficiencies than the 1.5 percent case. Ve-
hicle miles are similar in both cases. A comparison
between the Trend and the Alternative scenarios sug-
gests that increased mobility could be achieved in
both the 1.5 and 3 percent cases at a minimal in-
crease in vehicle expenditure and a reduction in gas-
oline costs.
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For air fares, it is assumed in the Alternative case
that fares decline by 10 percent in real terms instead
of staying constant as in the Trend scenarios, and
that expenditures on air travel consequently in-
crease. This higher level of expenditure in the 3 per-
cent Alternative case is in line with historical trends.
The relatively small expenditure on “other public
transport” is assumed to be 10 percent lower in the
Alternative case, in recognition of the greater pri-
vate mobility that this scenario envisages. Govern-
ment purchases of transport—roads, waterways,
etc.—are assumed to rise in al cases due to the need
to provide infrastructure for increased mobility. The

increase in the Alternative cases is sharper, as specia
guideways for the new vehicles would be needed.

Total expenditures on Transportation under the
3 percent Alternative would therefore be about the
same as in the 3 percent Trend scenario, but the
Alternative allows for increased mobility. Greater m~
bility is also incorporated in the 1.5 percent Alter-
native case, but here expenditure would be some
7 percent higher than in the 1.5 percent Trend sce-
nario. The income distribution scenarios suggest that
people place a high priority on increased mobility
as incomes rise.

CLOTHING AND PERSONAL CARE

The category “Clothing and Personal Care’ in-
cludes clothing and shoes, jewelry and toiletries, and
the services associated with these commodities. This
section focuses primarily on apparel, which repre-
sents roughly three-quarters of consumer expendi-
tures in this area.

Both men and women demonstrate strong inter-
est in the communicative quality of their clothing,
and its ability to influence image, career advance-
ment, and self-esteem. Personal spending on high-
priced fashion products—which generally remain
popular for only ten weeks before bei ng replaced
by another style—is increasing rapidly. ™

Apparel retailers face the challenging opportunity
of the coming of age of those born during the baby
boom. With the oldest of this group now approach-
ing 40 and the youngest just leaving college, this gen-
eration is entering its prime years of earning and
spending, and it will have an enormous influence
on apparel markets for the next 20 to 40 years.1”
Households headed by individuals between the ages
of 35 and 54 have, on average, the highest house-
hold income, and spend more on apparel (and tex-
tiles) as a percentage of total expenditures than other
households. As figure 3-7 demonstrates, the portion

41U S. Congress, Office of Technology Assessment, The U.S. Textile
and Apparel Industry: A Revolution in Progress—Special Report, OTA-
TET-332 (Washington, DC: U.S. Government Printing Office, April 1987),

. 16.
P 1421 S.Bureau of the Census, Current Population Reports, Series p-
25, No. 986, Projections of the Number of Households and Families:
1986 to 2000 (Washington, DC: U.S. Government Printing Office, 1986),
Table 2, Series B.

Figure 3-7.-Apparel Consumption

Percent of all consumption by house@]d

T

l 2 3 4 5 6 7
Household income cohort

SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, “’Consumer Ex-
penditure Survey, 1982/83,” unpublished data, 1988.

of household spending that goes to apparel increases
with rising household income.1”

In constructing the different scenarios, two devel-
opments were taken into account. Thefirst is price.
Past pricesfell in real terms, largely due to compe-
tition from low-cost producers abroad. Thus, import
penetration ratios™ rose from 8 to 14 percent be-
tween 1974 and 1982. If this trend continues, prices
can be expected to remain low. If, on the other hand,

1430TA, collected from “Consumer Expenditure Survey, 1982/83, ”
U.S. Department of Labor, Bureau of Labor Statistics, unpublished data,
1986.

144The ratio of imports to new supply (domestic product shipments
plus imports); Statistical Abstract of the United States 1987, op. cit., foot-
note 39, Table 1350.
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additional protection measures are introduced, a
powerful stimulus to low prices will be removed.

The second development is technology, which
could a have significant impact on clothing in two
ways (see ch. 6 for more on this subject):

L. Information technologies in the clothing distri-
bution chain could lower costs by reducing in-
ventories and paperwork, improving produc-
tivity of the retail end and cutting the time from
order to delivery. Thisis particularly relevant
for domestic producers, whose comparative
advantage lies in rapid responsiveness to mar-
ket changes.

2. Production technologies—including computer-
controlled apparel assembly, computer-assisted
design and manufacturing techniques, and auto
mated transfer of fabrics—could improve qual-
ity, provide a wider range of choice in fabrics
and sizes at no extra cost, and enhance flexi-
bility in response to consumer demand. It may
soon be possible to use computer-generated im-
ages of customers wearing a wide variety of
styles and fabrics and have the article made to
exact individual measurements (in effect a re-
turn to individual tailoring) without a significant
increase in cost or production time.

Table 3-25.—Consumption Scenarios for Clothing and
Personal Care (billions of 1983 dollars)

2005
1983 Trend 3% Trend 1.5% ALT 3% ALT 1.5%
....... 167.4 378.9 238.7 446.0 281.0

Clothing .
Personal care
commodities and

services. . ... .. 34.4 72.2 515 72.0 52.0
Total . . . ...201,8 451.1 290.2 518.0 333.0
Percent share

of GNP . . . . .. 59 6.9 6.2 8.0 7.1

ABBREVIATIONS: ALT = Alternative scenario, GNP = gross national product.

NOTES: Trend scenarios use extrapolative techniques described in ch. 2. In the
alternative scenarios, personal care goods and services are as in the
Trend scenarios; for clothing, an increase in expenditure is assumed due
to declining prices of about 15 percent.

SOURCE: Office of Technology Assessment, 1987.

For these reasons, there is considerable uncer-
tainty about future trends in prices. Scenarios are
described in table 3-25. In the Trend scenarios,
spending was assumed to follow extrapoléative tech-
niques discussed in the previous chapter. In the
Alternative scenarios, it is assumed that prices fall
by about 15 percent, which is till less than in the
past. As aresult, expenditures on clothing rise sub-
stantially above the trend levels. Total Clothing and
Personal Care expenditures in the Alternatives would
reach 7 and 8 percent of GNP, compared with 6 and
7 percent in the Trend scenarios.

EDUCATION

Defining Demand for Education

If there is anything certain about the future of the
U.S. economy, it is that the demands on the Nation’s
educational system will increase. While it is flatly
impossible to predict precisely which skills will be
needed in a successful future economy, al evidence
suggests that a nation whose wealth depends increas-
ingly on the ability to develop and exploit technical
innovations, and on its ability to respond quickly
to changing market conditions, will need a work-
force that is itself adaptable and flexible. This flexi-
bility requires workers capable of identifying what
it is that they need to know in confusing circum-
stances, and quickly teaching themselves what needs
to be learned. Continuous learning is already a ma-
jor part of the job description of many Americans,
and the demand for learning can only increase. Iron-

icaly, increased use of information technology is aso
likely to increase rather than decrease the need for
people that can work as a member of ateam assem-
bled from individuals with diverse backgrounds and
ills.

A system of education designed to provide the
economy with the skills needed to prosper in the
emerging world economy can be perfectly consist-
ent with a broader set of objectivesfor the Nation's
educational system: the development of a system that
could alow dl citizens to discover and enjoy the po-
tential of their own intelligence, to have practical
access to al knowledge, and to understand and cel-
ebrate the accomplishments of the human mind and
spirit. This means much more than being able to
design a better robot. It means being able to learn
about how things work. It means being able to have
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fun with the wit, the music, the images, or the ideas
of people they will never meet. It means having an
opportunity to understand the struggles and the com-
promises that produce free governments. It means
increasing each person’s freedom and capacity to
grow and change. It means increasing each person’s
capacity for enjoying leisure and retirement.

The correlation between education and an abil-
ity to prosper in modern American society go far be-
yond an ability to get agood job. The strong corre-
lation between education and measures taken to
promote good health was noted earlier. Education
is strongly correlated with an ability to avoid per-
sonal disasters (such as divorce, maor unemploy-
ment, disability, eviction, or a sharp decline in family
income) and an ability to recover from disasters once
they occur. The effect is measurable even when ad-
justments are made to account for the effects of in-
come, 1Q, age, region, and race.”

America has, of course, always understood the
links between education and national wealth and
security. Concern about the quality of public edu-
cation has always been a key part of the long-stand-
ing consensus about equal opportunity. Education
trandates an individual’ s theoretical right to politi-
cal and economic freedom into practical powers.
Changes in the structure of the national economy
are likely to increase the burden on the Nation's
educationa system for all of these purposes. The
burst of industrial expansion following the Civil War
was paralleled by unprecedented national legislation
establishing the Land Grant College system and set-
ting aside “school sections’ for homesteaders. In the
1950s, the Nation responded to the growing tech-
nological prowess of the Soviet Union with a mas-
sive National Defense Education program. The chal-
lenge faced today may be no less critical. The terms
of international trade hinge increasingly on an abil-
ity to generate and capitalize on ideas, and on a work
force trained well enough to adapt quickly to new
requirements.

A fundamental difficulty in measuring progress—
or the lack of progress—in education is the extra-
ordinary difficulty of measuring the output in any
useful way. The complex list of objectives stated
above defy precise measurement. If anything, the

145G_J. Duncan, Years of poverty Years of Plenty (Ann Arbor, Ml: In-
stitute for Social Research, The University of Michigan, 1984), p. 26.

problem is compounded as the kinds of skills re-
quired by the workforce become more abstract. A
“skill” today means an ability to translate complex
problems into solvable ones, an ability to find out
what needs to be learned and to learn it, and an abil-
ity to absorb complex and often inconsistent infor-
mation quickly. These skills are much more diffi-
cult to measure than basic bookkeeping, arithmetic,
or memory skills. The perpetua problem of man-
agement in education is that the system tends to re-
ward results that can be measured (and therefore
make progress in what can be measured) while the
most important products may go unmeasured. De-
veloping adequate measurement techniques there-
fore becomes acritical priority for making progress
in an educational system.

Developing a consensus on priorities is a difficult
process and will require care and leadership. At
present, there appears to be a significant gap between
the expectations of the teaching profession and that
of their clients. Schoois are expected to cure social
problems ranging from drug abuse to the shortage
of babysitters—roles that professional educators do
not always find comfortable. Statistics revea a sharp
increase in student interest in practical, job-related
skills, and a declining interest in training not directly
related to employment objectives. Job-related bach-
elor's degrees increased from 50 percent of all degrees
granted in 1970/71 to 64 percent of degrees granted
in 1982/83, while there were sharp declinesin
degrees granted in the humanities and basic physi-
cal and biological sciences. Only 6 percent of the
elementary and secondary teachers polled in 1984
thought that helping “students get good\ high-paying
jobs’ deserved the highest rating when given a list
of objectives for education, while 46 percent of par-
ents surveyed gave it the highest rating. 47

Trends in Inputs and Outputs

In 1985, the United States spent between 8 per-
cent of its GNP on education (13 percent if corporate
training costs are included). One American in three
engaged in some kind of training or educational ex-

146 S. Department of Education, Center for Education Statistics, Di-

gest of Education Statistics 1987 (Washington, DC: U.S. Government
Printing Office, May 1987).

147phi Delta Kappan, ‘The Gallup Poll of Teachers’ Attitudes Toward
the Public Schools” cited in U.S. Department of Education, The Condi-
tion of Education (Washington, DC: U.S. Government Printing Office,
1986).
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perience during the year (see table 3-26). Education
isnot considered to be aform of investment or sav-
ings, yet it plainly serves arole as important as in-
vestment in plant and equipment. Table 3-26 also
shows that spending for education may represent
40 to 80 percent of gross nationa investment in new
plant and equipment, and perhaps twice an large
an investment after depreciation (it is difficult to
know how to depreciate an investment in education).

Spending patterns in education have shifted rap-
idly during the past few decades. A large increase
in public spending for education during the 1960s
and early 1970s was reversed in the mid 1970s as
the baby boom generation left public schools. While
statistics are poor, it appears that expenditure on
other forms of education increased rapidly.” Ap-
proximately 23 million people over the age of 17,
or 13.5 percent of all adults, took some kind of part-
time adult education in 1983—nearly double the rate
reported in 1957, Sixty percent of the courses were
related to employment. Most adult students were
relatively affluent, white-collar workers who had a-
ready received a good education. Adult education
is paid for by individuals, the Federal Government,
and private industry; government and industry ex-
penditures could rise significantly, since more Amei-
cans will need to be retrained as new technologies
enter the marketplace.

Despite these large expenditures, the record of the
U.S. educational system is mixed. While it is un-
doubtedly possible to obtain a better education in
the United States than virtually any other place in
the world, the United States appears to let a larger
fraction of its population fall through cracksin the
system than many of its key trading partners. There
are three different ways of measuring progress.

The first involves examining changes in achieve-
ment over time. The past 20 years have witnessed
a steady increase in time spent in school. Thus the

148Gee for example, ch. 6 of U.S. Congress, Office of Technology Assess-
ment, Information Technology and Its Impact on American Education,
OTA-CIT-187 (Washington, DC: U.S. Government Printing Office, No-
vember 1982).

9In 1980, only 1 7 percent of Americans 65-70 years of age had com-
pleted a year of college, compared with nearly 45 percent of the 25-29
year olds. The increased numbers participating in higher education in
recent years is, however, the result of a rapid growth in the numbers
of people entering two-year (rather than four-year) courses of study, with
the aim of upgrading job skills rather than receiving a broad liberal
education.

fraction of the school age population that received
a high school degree grew steadily during the 1970s,
and the number of people seeking higher education
also grew quite rapidly. 149 With the decline in avail-
able financial support, the correlation between in-
come and education is likely to grow. The percent-
age of young blacks enrolling in institutions of higher
education actually fell between 1984 and 1985.150

It is much more difficult to measure the qualify
of the education provided by the American system.
Scores in the Scholastic Aptitude Test, designed to
predict performancein college, suggest adeclinein
the educational achievement of high school gradu-
ates. Verbal scoresfell steadily from 478 in 1963 to
alow of 424 in 1981, but rose to 431 in 1985. Math-
ematical scores fell from 502 in 1963 to 466 in 1981,
and are now at 475.” Part of the decline and sub-
sequent increase in test scores may be due to changes
in the number and type of students taking the tests.

Attempts to measure the quality of “literacy” among
U.S. graduates has constantly been frustrated by an
inability to define the term with any precision. The
number of illiterate Americans is estimated to be be-
tween 20 and 60 million. This number increases by
1 to 2 million per year. ' The growth results pri-
marily from people dropping out of school (15 per-
cent of Americans aged 20 to 24 had not completed
high school in 1985), and from large numbers of im-
migrants. A recent survey of 3,600 young American
adults aged 21 to 25 showed a striking range of prac-
tica competence (see table 3-27). Approximately 80
percent of al whites and 40 percent of all blacks were
able to do simple sums if the problem was presented
in a form familiar from school arithmetic tests. Only
about 30 of the whites and 2 percent of the blacks
taking the test, however, succeeded in solving prob-
lems that required taking a simple percentage. Very
few people were able to trandate a practical prob-
lem into quantitative terms.

150Digest of Education Statistics, op. cit., footnote 146.

151College Entrance Examination Board, “National Report: College
Bound Seniors,” various years, reported in U.S. Department of Educa-
tion, Center for Education Statistics, The Condition of Education (Wash-
ington, DC: U.S. Government Printing Office, 1986).

152The lower estimate is based on a 1982 U.S. Department of Census
survey of the ability of Americans to understand information describ-
ing social services. The higher estimate was produced by Jonathan Kozol
in his book /lliterate America. The material is cited in R. Deigh, “Curse
it, Count it, Cure it. The Arithmetic of llliteracy,” Insight, Sept. 29, 1986,
pp. 10-14.
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Another sign of defects in literacy can be found 1983 to 1984, remedial math courses were taken by
in the growing need for remedia programs con- 25 percent of al students entering colleges and uni-
ducted both by employers and by universities. In versities, remedial writing by 21 percent, and reme-

Table 3-26.—The U.S. Education System in 1985

Spending Enrollment

(billions) (millions)
Primary & secondary . ........c..uuuirii i 157 46.6°
Household . ... ... e 14
GOVEINMENT. . ot e 143
Higher education .. ....... ... ... . i i 65 12.3°
Household . ... ... e 16
GOVEINMMENT . . o 49
13T 41 23.0’
Personal spending on education & research . . . .. ... ... ...... 14
Public libraries & other . . . . . . . ... 9
Labor training & ServiCes . . . . . . . .. 5
Department of Defense’. .......... ... 18 2.0°
Business & government training’. ... ...... ... ... 30-210
Formal government training . . . . . . . ... ... 59
Formal corporate training . . . . . . . . ... 259
Informal training . . . . . . oo 50-180"
Total . .o e 293-472 81.9
Household . . . .. ... 43
GOVEINMENE . . o e e e 232-254
COrPOIALE . . o e e 66-175
For comparison:
Gross national product $4,010
Gross private domestic investment . . . .. ... L 642

Net private domestic investment . . . . ... ... ... ... ... 205
U.S. population . . . ..o 239

*U.S.Department of Commerce, Bureau of Economic Analysi¢:National Income and Product Accounts,” Survey of Current
Business, July 1987. i
U.S. Department of Education, Center for Education Statistics, Digest of EGUCatION suatistics 1967 (Washington, DC: US
Government Printing Office, May 1987). . . ., L . X
CEnrollment Statistics f, imary, secondary, and higher education from adult training Participation from Office of Education-
al Research and improvement, U.S. Census Rureau cited in U.S. Congress. Office of Technology Assessment, Technology
and Structural nempioyment—Reemploying Displaced Adults, o1 a Tg.250 Washington, .y 5 Government Printing Office,
February 19g6) See also Training Ma982iN8, october 1984. The figure includes corporate training. There are probably 8 mil-
lion studentsin formal learning programs incorporations; see 'N'-Eurich, Corporate Classrooms (New York, NY:The Car-
negie Foundation for the Advancement of Teaching, 1985).

e(':l%u,g%gﬁsﬁ% Cs‘ﬁfoevr\}ﬁeh%’r)ee,mli)lgsneénort1h8nznggucy(sggcgéjlr&])t\lsv).uigeﬁiglﬂetrhtlﬁaﬁnlnrl\\’;?14 billion shown in the National Income and
Product Accounts presumably because Orfansky was able to include training costs otherwise hlddenin otherDoDaccounts.
Orlansky’'sdatafor 1985 show 469,000 recruitsin initial training ($1.7 billion), 1.4 million students obtaining specialized skills
including flight training (S6.7 billion, of which flight training Is $2.3 billion), and 69,000 associated with officer acquisition
and professional development ($1.3 billion); support and other costs account for most of the remaining costs. J.Orlansky,
“The Cost Effectiveness of Military Training,” Proceedings of the Symposium on the Military Value and Cost% Effectiveness
of Training (DS/A/DR(85)167), Brussels, Belgium, NATO headquarters, Defense Research Group on the Defense Applications
of Research, January 1985, p. 4.

‘Education and training costs in these categories includeraining of government and private employees undertaken at the
employer’s expense. They include formal classroom instruction and informai training that is often difficult to disentangle
from routine work—i.e., learning a new word-processing software, or learning a new bureaucratic prototbéy are not con-
sidered as a part of “final demand” because they are treated as a part of government spending in other areas, or because
they are purchased by private businesses and therefore considered to be “intermediate input. ” Data in this large and impor-
tant part of education and training are very poor.

9R. L, Craig and C. Evers, “Employers as Educators: The Shedow Education System,” G. Gold, cd., Business and Higher Edu-
cation: Toward New Alliances (San Francisco, CA: Jossey-Bass, 1981). The $30 billion estimate for formal trainingis approxi-
mately the same as that derived by applying a cost model to the Survey of Participation in Adult Education or SPAE (US
Census), adjusting the results for underreporting that can be estimated when the SPAE participation rates for enroliment
are compared with known enrollment statistics in institutions where enrollment is well known (e.g., universities). See A.P.
Carnevale and H. Goldstein, “Employee Training: its Changing Role and An Analysis of New Data,” American Society for
Training and Development Press, Washington, DC, 1963, in A.P. Carnevale, testimony before the Subcommittee on Taxation
and Debt Management of the U.S. Senate Finance Committee, Washington, DC, Nov. 30, 1987. Eurich (see note C) suggests
that formai corporate training costs at least $40 billion. A more recent estimate places the corporate training budget in the
range of $50-70 hillion (R. Neff, “Videos are Starr_lngﬁ1 in More and Mpre Training,” Business Week, Sept. 7, 1987, p. 110,
Th.amount Paid for traihing that does not occur in"a formal setting 8 simply not known. Even definitions are difficult "
it is often difficult to distinguish between work and iearning. (See Carnevale testimony, cited in above note). In 1985, U.S.
employers paid approximately $2.5 trillion for employee compensation. Anecdotal evidence suggests that 2-4°/0 of an aver-
age employee’s time is devoted to some kind of informai learning. This would yield $50-100 billion in informal training costs.
Government and corporate shares of total spending in this category are allocated in proportion to spending to formal training.
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Table 3=27.—Percent of Young U.S. Adults Able to Perform Tasks Requiring
Different Levels of Literacy

Percent®Prose tasks

Document tasks

Quantitative tasks

90-100 Locate information in a

50-75 Locate information in a
news article

Enter date on a deposit

sports article slip
Follow directions to trav- Enter and calculate
el from one location to

Total bank deposit entry

checkbook balance

another using a map

20-30 State in writing b
argument made in
lengthy news article

5-15 Generate unfamiliar
theme from a short

Use bus schedule to
select appropriate bus

Determine tip given as
10% of bill

Estimate cost using
grocery unit price

poem for given departures & labels

arrivals

How To Read This Table: Only 10°/0 of the young adults (aged 21-25) taking the test were able
to generate an unfamiliar theme from a short poem. so-/0 were able to total a bank deposit entry.

a See the source for precise percentages.
b No document task had a % in this range.

SOURCE: National Assessment of Educational Progress, “Literacy: Profiles of America's Young Adults, " Educational Testing

Service, Princeton NJ, 1986.

dial reading by 16 percent; 82 percent of al colleges
and universities are forced to offer such courses. 153
It is reasonable to ask why such resources could not
have been spent teaching the students better in the
first place.

Another way of gauging quality in American edu-
cation isto compare U.S. and foreign systems. The
U.S. education system no longer has a clear lead over
systems elsewhere in the world. The quality of the
K-12 education received in the United States may
be lower than that delivered by some of our major
trading partners. ' 54 The United States of course has
a much more heterogeneous population than most
nations, U.S. primary and secondary students regu-
larly score below average in standardized tests. But
even U.S. elementary students in a middle class sub-
urb of Minneapolis scored far lower on standardized
tests than comparable classes in Japan and Taiwan.™
The United States does remain ahead of most na-
tions in the fraction of its population receiving some
college education.

Still another way to measure quality is to see how
efficiently the traditional educationa system provides
the skills needed for a growing and changing econ-

153Digest of Education Statistics, op. cit., footnote 146, p. 48.

154The Condition o1 Education, op. cit., footnote 151, 1985 edition;
Digest 01 Educational Statistics, op. cit., footnote 146, p. 303.

55Harold W, Stevenson, Shin-ying Lee, James W. Stigler, “Mathematics
Achievement of Chinese, Japanese, and American Children,” Science,
vol. 231, No. 4739, Feb. 14, 1986, p. 693.

omy. Itisnot clear that the priorities of the primary
and secondary school system are well tuned to the
needs of U.S. businesses. While school officials have
often cited vocationa skills as the most important
factor in youth employability, the business view has
been that if the schools provided adequately edu-
cated youth, business would provide—indeed, over-
whelmingly does provide—technical training. What
business decidedly indicated it did not want to do,
but isin fact doing, is to educate its employees in
ninth and tenth grade skills. Of greater importance,
there are a number of reports that suggest that the
educationa system is not geared to producing the
skillsthat will be needed in the future if the Nation
isto become fully competitive in a “new-technology”
world. *In sum, what is known about the produc-
tivity of the traditional education system is not reas-
suring.

Choices and Consequences

Spending levels for education hinge on a variety
of factors:

. the number of people in “school age” popula-
tion groups,

. the fraction of these people who will be enrolled,

. the fraction of the adult population requiring
retraining,

156Report of CONference on potential Funders of Education in Mathe-
matics, Science and Technology, Carnegie Corporation, New York, 1985.
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« the fraction of adult training that will be pur-
chased by individuals and government agen-
cies and the fraction that will be purchased by
private businesses (and therefore not counted
as “fina consumption” using standard account-
ing procedures), and

« the techniques employed in teaching at differ-
ent levels.

The last question is clearly critical. The discussions
presented in chapter 6 suggest that it is possible to
use innovations in pedagogy, innovations in instruc-
tional technology, and improved management to en-
hance the rate of learning and to make learning more
useful and fun. There are two principle innovations:

1. tailoring instruction to the learning styles, in-
terests, and abilities of individuals rather than
attempting to force a comparatively homogene-
ous system on a diverse population, and

2. freeing teachers of routine work so that they can
spend more time with individuals.

Itisaso possible, of course, that pressures to re-
duce costs will result in more uniform curricula and
reduced student access to instructors. The contrasts
are stark.

The demographic model described earlier indi-
cates that in the year 2005, the population aged 5
to 24 will be roughly the same asiit is today. Many
more Americans will be middle-aged by the year
2005, and these individuals are likely to demand
more of the Nations's educationa system than mid-

die-aged people today. Table 3-28 provides some
basic statistics on the number of people in each age
group participating in education (not including those
engaged in trade schools or correspondence courses).
Rates increased for both the youngest and the ol-
dest age groups during the period from 1965 to 1985.
A hypothesis about future participation ratesis also
shown.

Estimates of the number of people requiring edu-
cation and training are combined with estimates of
teaching methods (measured by “intensity” or spend-
ing per student) in table 3-29. The assumptions are
shown in the notes to the table. The Trend case as-
sumes that teacher salaries will be increased and that
increased training will be provided for older age
groups. It also assumes that teaching methods re-
main comparatively unchanged. The Alternative
cases, on the other hand, are built around an as-
sumption that teaching strategies are changed in fun-
damental ways. In K-12 teaching, instruction is
divided into three kinds of activities:

1. working with computers and other new tech-
nology in away that requires a minimum amount
of direct teacher supervision,

2. participating in tutorial sessions where a sin-
gle teacher works full time with a small num-
ber of students, and

3. standard lectures in which students would lis-
ten to an instructor talk and lead group dis-
cussions.

Table 3=28.-Factors Affecting Enrollment in Schools

Pormulation (in millions) by age cohort

Year 0-4 5-17 18-21 22-24 25-29 30-34 35-44
1983 . .......................183 454 16.7 13.6 21.7 19.6 301
1985 . ......................186 454 15.9 13.0 225 206 329
2005 .. ........ ... 1870 499 16.2 12.2 19.1 194 439
Percent change (1983-2005) . . . . . . 2.2 99 -3.1 -10.3 -11.9 -1.0 45.8

Participation rates by age cohort

Year 3&4 5-6 7-13 14-17 18-19 20-21 22-24 25-29 30-44
1965. ... 0.106 0.849 0.994 0.932 0.463 0.276 0.132 0.061

1985... .. 0.389 0.961 0.992 0.949 0.516 0.353 0.169 0.092 0.025
2005.......... 0.389 0.961' 0.992 0.949 0.543 0.391 0.188 0.130 0.100

SOURCE: Participation rates for 1985 and 1985 from U.S. Department of Education, Center for Education Statistics, Digest
of Education Statistics 1987 (Washington, DC: U.S. Government Printing Office, May 1987), p. 12; population com-
puted from demographic model described inch. 2 using Social Security Administration midrange assumptions—for
ages 3-17 participation rates are assumed to be the same in the year 2005 as they were in 1985, for ages 17-24 partici-
pation rates grow at approximately half historic rates (with some adjustments), and assumptions for older age groups
are speculations based on a rapid growth in demand for retraining.
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Table 3-29.—Consumption Scenarios for Education
(billions of 1983 dollars, except where noted)

2005
1963 Trend 3% Trend 1.5% ALT 3% ALT 1.5%
Primary & secondary . . . . . . . . . . . .. .. 134 164 155 206 206f
Private . . . . . ... oo 12 14b 14b 18 18
Government . ..o oL ... 123 150b 142 188b 188Db
$/student . . .. L 2,963 3,311 3,132 4,150 4,150
Higher education . . . . . . . . .. ... ..... 56 59° 59° 689 599
Private . . . . . ... 13 14b 14b 16 14
Government . . . .. ... 42 45b 45b 52 45b
$/student . ... 4,461 5,131 4,664 5,131 4,461
Other . . . . . . . . ... .. 23 42 32 52 37
Private education & research . . . . . . 11 14d 15° 14d 15°
Public libraries & other.. . . . . . . . . . 8 15° 1IC 15C 1IC
Labor training & services . . . . . . . . . 4 13 6° 23 (e
Total . ... 213 265 246 326 302
Private .. ........ ... oo 36 43 43 49 47
Government ..................... 177 222 203 277 255
Percent share of gross national
Product......................... 6.2 41 5.2 5.0 7.1

ABBREVIATIONS: ALT - alternative scenarig, GNP - qross1
8Agsumes no change i enroliment rates for ages 5-17 and a 16%

national produgt . . .
ncrease'iJn the gmtensny”ofeducatlon which could result

from a 23% Increase In teaching salaries ésalaries are 47% Of total costs) The poputation in age cohort 5-17 years old in-

craases by 9.9% between ISS3and 200

bAssumes private/public ratios remain unchanged foIIowiragllg%standing trends.

CAssumes no changesin participation rates for cohorts age

Spending assumed to changin Proportionte enrolled

students aged 16-28 ('adscllne of 0.750A) with Intensity Increased15%. .
dassumes no decline (equivalent to an assumption that spending in this area increases as the participating school Population

aged 16-30 increases, offset by a 10°. increase in intensity).

eAss, s new participation rates for cohorts aged 30-44. Spending is assumed proportional to enrolled Population with a

16% increase in intensity.

Assumes a 9.90/,growth because of increase in school age population. intensity Increases to 4,000 per student. This could
be achieved with a $500/year per student charge for capital equipment, a student teacher ratio of 30 and students spending
25% of their time on computers or other equipment. It could aiso be achieved with a student teacher ratio of 20 and students
spending 50°A of their time on computers or other equipment. See U.S. Congress, Office of Technology Assessment, “Educa-

tion,” sector study, 1967.
9Spending scales with population aged 16-29 with assumption of higher participation rates. Intensity increases 15% as the

result of growing use of computer beeed equipment in the 3% growth case but doas not increase in the case of 1.5°/0 growth.
Assumed t. scale with population aged 30-44 with high participation rates. Inthe 3% growth case, intensity is assumed

to doubie.
SOURCES: 1963 data on spending In major categories from U.S. department of Commerce, Bureau of Economic Analysis, “Na-

tional income and Product Accounts,” Survey of Current Business, Juiy 1967; teaching costs for 1963 are comput-
ed by dividing the totei expenditures for 1963 shown in the National income end Product Accounts by total enroliment
in elementary and secondary 8Chools and higher education provided by the Office of Educational Research and
improvement, U.S. Department of Education, inDigest of Education Statistics 1987, Washington DC, 1987.

In addition to these three categories of instructional
staff, there is a group of teachers who at present spe-
cialize in various activities such as teaching the hand-
icapped, or providing special tutoring in music, art,
or library assistance, perhaps in one school but some-
times in a number. These specialized teachers would
be integrated in the above categories. It is assumed
that information technology can be made available
at an amortized cost of $500 per year per work sta-
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tion. Obvioudly, there area large number of ways
to allocate student and teacher time given the alter-
natives suggested here. These new strategies are con-
sistent with a significant increase in staff salaries.
(see the appendix for details).

57This estimate is derived from the informal consensus of the group
participating in OTA’s workshop; see Information Technology and Its
Impact on American Education, op. cit., footnote 148.

PERSONAL BUSINESS AND COMMUNICATION

The category “Personal Business and Communi-
cation” combines two related activities. The first,
communication, involves the transfer of messages
now accomplished through telephone and mail. The

second, personal business, covers insurance, legal
assistance, banking, and a variety of other activities
that rely heavily on these message services. Both
activities center on the processing of information,
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and improvements in information technology are
having a profound effect on both.

Demand for Communications and
Information

In general, new communication technologies like
the telephone have come in addition to, and not as
substitutes for, existing communication channels.
News and information received on television com-
plements rather than replaces information in maga-
zines and newspapers. New technologies, however,
are confusing the situation by creating a number of
intermediate steps between “broadcasting” a mes-
sage to a broad audience, and communicating a spe-
cially tailored message “point-to-point.”

Anticipating the way consumers will react to the
myriad of new communication products and serv-
ices likely to be offered during the next few years
isvirtually impossible, if only because very littleis
actually known about what individuals need infor-
mation for or how much they are willing to pay for
it. Thisis partly because much of the information
available to individuals is provided by advertisers
at little or no monetary cost, athough the cost in
terms of the time needed to absorb such informa-
tion can be high. The uncertainties have led some
very sophisticated companies into some disastrous
investments. The following paragraphs sketch out
a few basic facts about residential information
markets.

Table 3-30, for example, shows how first class mail
is used. Of all 1986-87 first class mail received by
households, 80 percent involved a transaction of
some kind, and nearly 50 percent involved bills, in-
voices, and payments. The remaining 20 percent in-
volved personal correspondence. First class mail is
responsible for roughly two-thirds of U.S. Post Of-
fice revenues.

Demand for first class mail is quite inglastic. A 10
percent price increase in thefirst classrateis likely
to have a negligible effect on volume, and therefore
is likely to produce a 10 percent increase in reve-
nue. The other mail classes, even though subsidized
by first class, are subject to competition and sensi-
tive to price increases.

Telephone prices have fallen in real terms for more
than 30 years. Between 1950 and 1982, for exam-

Table 3.30.—The Distribution of First Class Mail,
1986-87 (received by households)

Mail by type Percent
Personal correspondence from a friend or
relative. .. ... .. 17.9
Personal letter ........... ... ... .. ... ... (6.3)
Holiday/season’s greetingcard . . ............. (6.5)
Other greeting card, invitation, announcement . . (5.2)
Business ........ ... .. ... 80.9
Bills, invoices, receipts. . .. ........... .. ..., (46.4)
Advertisement, notices, etc. . . ............... (18.1)
Other . ... (16.4)
Don’t know/no answer . . ...................... 1.2
Total ... 100.0

NOTE: The category of “other” includes such items received from private busi-
nesses, government, or social, charitable, political, or nonprofit groups
that are not elsewhere classified (as well as educational acceptances and
report cards). Annual totals compiled by adding totals for the first three
quarters of postal year 1986/87, and approximating data from the fourth
quarter (6/8/87-9/28487) by doubling the totals of