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Chapter 5

Three Perspectives on Structural Change

Structural changes in the U.S. economy fall into
three magjor categories:

1. changes in the contribution that each major
business sector makes to the total value added
in the economy, or the gross national product
(GNP);

2. changes in the organization of firms measured
in terms of their scale of operation and scope
of production; and

3. and changes in the location of production.

Changes in these three areas have been under-
way for some time. Structural change is a dynamic
process which reflects the interaction of many
forces—primarily new technologies, shifts in con-
sumer demand, the way producers satisfy that de-
mand, increasing competition in international trade,
and the introduction of new rules and regulations
that govern business enterprises. The discussion that
follows attempts to isolate the effects of these prin-
ciple forces.

Understanding changes in the structure of the U.S.
economy is critical for understanding changes in job
generation, pay, and regional growth, and for esti-
mating the likely direction of the economy in the
future. The dynamics of an economy heavily depen-
dent on natural resources are likely to be very differ-
ent from one primarily dependent on intellectua re-
sources. An economy consisting of tightly integrated
networks of small establishments will behave differ-
ently in response to shifting domestic and interna-
tional markets than one characterized by large, cen-
tralized establishments and firms. An economic
structure that spreads wealth unevenly around the
country, or that places the burden of structural ad-
justment primarily on a few regions, presents a
unique set of problems. In al three cases, policies
designed to facilitate growth and mitigate the pain
of structural change depend on a clear grasp of the
patterns of change and the forces shaping them.

SECTORAL CONTRIBUTIONSTO GNP

Structural change is measured first by the relative
contribution each major business sector makes to
GNP.' Since the 1950s, Natural Resource industries,
Construction, and manufacturing (particularly High
Wage Manufacturing), have contributed less to GNP,
while Transportation & Trade and Transactional
Activities have increased their relative contributions.
Taken as awhole, the share of service businesses
increased from 52 percent of GNP in 1950 to 63 per-
cent in 1984; at the same time, the share of goods—
defined as all manufacturing, Natural Resources, and
Construction—fell from 48 to 37 percent. The ris-
ing share of the service sectors has been due to the
strong growth in demand for services and, in the
case of Transactional Activities (the fastest growing
sector), a sharp increase in the use of this sector’s

‘Unless otherwise noted, all measurements of sectoral share are in
constant 1980 dollars.

products as inputs in the production recipe.”The op-
posite holds true for the manufacturing sectors,
where demand has risen relatively slowly and pro-
duction recipes have called for reduced use of man-
ufactured products. Trade has tended to reinforce
these trends.

Many of these patterns have been underway for
some time. There has been considerable debate over
whether the U.S. economy is “deindustriaizing” and
how such a phenomenon would be defined and

2For a discussion of the impact of technology and the growing com-
plexity of production in the increased use of services, see James B. Quinn
and Christopher E. Gagnon, “Will Services Follow Manufacturing Into
Decline?” Harvard Business Review, November-December 1986: for a
description of the role of tastes, incomes, and economic growth in
promoting the growth of the service sector, see Robert Lawrence, Can
America Compete? (Washington, DC: The Brookings institution, 1984).
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measured.3 Some evidence suggests that rates of de-
cline in some manufacturing industries have acceler-
ated since 1972,4 and that some of this accelerated
structural change can be attributed to slower eco-
nomic growths Whether or not rates of change have
increased, there is little doubt that the cumulative
effect of change over the past two decades has been
the creation of an economy where the origins of
value are different—in some cases dramaticaly
different—than they were two decades earlier. In the
midst of such a process it is difficult to point to a
particular moment when a sudden change in struc-
ture took place; such things are easier to seein ret-
rospect.

Any attempt to measure changes in the origin of
value by business type faces two major dilemmas.
First, how should a sector’s share be measured—in
“constant” dollars—a proxy for share of physica
output—or in “current” dollars—the amount of
money in which the economic activity actually
occurred? Second, do the sectors selected for analy-
Sis accurately measure changes in the underlying
structure of production, or is change masked by the
categories chosen?

Constant and Current Dollars

The distinction between the type of measure used
IS critical, since measurement in constant dollars in-
dicates that manufacturing’s share of value-added

3The decline in the current dollar share of manufacturing has led to
a controversy over whether the United States is deindustrializing. Ben-
nett Harrison of the Massachusetts Institute of Technology and Barry
Bluestone of Boston College, who popularized the term “deindustriali-
zation,” argue that the manufacturing sectors in the United States are
in decline; see The Deindustrialization of America (Boston, MA: Basic
Books, 1982). Charles Schultze and Robert Lawrence of The Brookings
Institution argue that deindustrialization has not occurred (see Robert
Lawrence, op. cit., footnote 2, and also Robert Lawrence,'The Myth of
Deindustrialization,” Challenge, November/December 1983). For a re-
view of the subject, see R.D. Norton, “Industrial Policy and American
Renewal,” Journal of Economic Literature, vol. XXIV, March 1986, pp.
1-40.

4For an analysis which supports this conclusion, see Nicholas S.Perna,
“The Shift from Manufacturing to Services: A Concerned View,” New
England Economic Review, January/February 1987; for an opposing
view, see U.S. Department of Commerce, Office of Economic Affairs,
“Changes in the Structure of the U.S. Economy Since 1960: A Primer,”
working paper, Washington, DC, January 1986.

sJames H. Crossing and Arye L. Hillman, “ shifting Comparative Advan-
tage and Senescent Industry Collapse,” The American Economic Re-
view, June 1986, p. 516; and Ronald E. Kutscher and Valerie A. Perso-
nick, “Deindustrialization and the Shift to Services, ” Monthly Labor
Review, vol. 109, No. 6, June 1986, p. 10.

has remained relatively constant for many years
while this sector’s current dollar share has fallen
sharply (see figure 5-1). Both current and constant
dollar measures provide useful views of the changes
underway. The difference is largely due to produc-
tivity increases, which alow the same amount of
goods and services to be produced for a relatively
lower price (see box 5-A).

Measurement of output in current dollars, or the
dollars of the day, has strong intuitive appeal, since

Figure 5-1.-Manufacturing’s Share of GNP
and Jobs (current and constant 1982
dollars and persons)

Percent

15 +—+——-t——+t—4 ———— 1%

1955 1960 1965 1970 1975 1980 1985

‘7Jobs “Current dollars

~“Constant 1982 dollars

SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts. " historical diskettes. tables 6,1,6.2,
and 6.10.

Box 5-A.—Productivity and Constant Dollars

Imagine an island that produced only pizzas and
poems and sold equal numbers of both. Suppose
that in 1950, 2 minutes of work were needed to pro-
duce either a pizza or a poem and that each cost
$2. Suppose that thanks to surging innovation in
pizza production, by 1980 poems still took 2 min-
utes of work and cost $2 dollars but pizza required
only 1 minute and sold for $1 because prices were
set in highly competitive markets.

If demand did not change with price, and if the
capital investments needed to increase pizza pro-
ductivity were negligible, the constant dollar per-
centage of production in the island would remain
the same at 50-50, but the current dollar share of
poetry would increase from one-half to two-thirds
of theisland’s GNP.
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it uses the prices at which transactions take place.®
Measured in current dollars, manufacturing’s share
of GNP fell from one-third in 1950 to less than one-
quarter in 1984. The constant dollar measure re-
flected in the U.S. Department of Commerce’s “Gross
National Product by Industry” data series, however,
reveals no discernible trend—indeed, it indicates a
relatively stable share at about 22 percent of total
output.”Manufacturing’ s share of GNP measured in
current dollars has falen largely because productivity
increases in this sector have been passed on to con-
sumers in the form of comparatively lower prices
and demand has not risen enough to offset the price
decline. Because increases in productivity frequently
result in lower labor requirements, the current dol-
lar measure tends to track employment in an indus-
try (again see figure 5-1), making this a useful tool
in analyzing policy considerations focusing on labor.

Constant dollar measures attempt to remove
changes attributable to prices, by tracking actua
changes in quantities. In theory, this measure pro-
vides a more accurate indication of contributions to
GNP and thus structural change.’In practice, the
process hinges on the arcane business of creating
“deflators,” which convert current dollars to the dol-
lars of a particular year—constant dollars. This task
has become increasingly difficult as the economy
generates more value in specialized high-technology
products and in services. It is particularly difficult
during periods of high inflation like the late 1970s.

Accurate conversion from current to constant dol-
larsis only possible where indexes can be based on
measurable, fungible commodities like steel and oil.’

6For adescription of structural change using a current dollar meas

ure, see U.S. Congressional Budget Office, The Industrial Policy Debate,
Washington, DC, December 1983, p. 11; and Nicholas S. Perna, op.
cit., footnote 4.

TAnalysts using different data series and methodologies, including the
one presented later in this section, find results which conflict with the
finding that the manufacturing sector retains a stable share of GNP when
measured in constant dollars. See Larry Mishel, “Trends in Manufac-
turing’s Level and Share of Output,” Economic Policy Institute, Wash-
ington, DC, November 1987, unpublished.

8For a More detailed examination of how to define and measure struc
tural change, the strengths and weaknesses of constant versus current
measurement, and what role employment measures can or cannot play,
see “Changes in the Structure of the U.S. Economy Since 1960: A
Primer,” op. cit., footnote 4, or Nicholas S. Perna, op. cit., footnote 4.

9See A.G.Clem and W.D. Thomas, “New Weight Structure Being Used
in Producer Price Index, ” Monthly Labor Review, vol. 110, No. 8, Au-
gust 1987, pp. 12-21, for a description of how a new price basis is estab
lished.

But the bulk of GNP is composed of goods and serv-
ices whose various characteristics and specifications
do not stay constant over time, making direct com-
parisons without some type of quality adjustment
inappropriate. The question of adjusting for quality
becomes extraordinarily complex when diverse prod-
ucts are entering the market and many products are
new. |s a computer purchased in 1988 so radically
different from one bought in 1960 that it is effectively
a different product? This problem is magnified in the
case of services, which are in many cases even
harder to quantify. Heart surgery might be more ex-
pensive today than it was 10 years ago, but the prob-
ability of surviving may be much higher.

Even in places where it is possible to develop a
good estimate of the constant dollar value of an in-
dustry’s product (e.g., a deflator for automobiles), de-
veloping a deflator for the value-added portion of
that product proves to be difficult. Since value-added
is primarily composed of compensation paid to work-
ers and income retained by the business, there is
no clear and intuitive interpretation for a value-added
deflator. A discussion of various techniques used to
deflate value-added appears in box 5-B. Given the
limitations outlined in the box, it is clear that con-
stant dollar value-added estimates should be inter-
preted with care.

Selecting the Categories for Measuring
Sectoral Share

Chapter 4 pointed to the difficulty of selecting busi-
ness sectors in a way that revealed rather than ob-
scured the structural shifts underway in the U.S.
economy. This problem haunts all attempts to ex-
press structural change in alimited number of cate-
gories. Observed shifts of economic activity from one
sector to another can merely be an artifact of the
measurement process, and not a true change. Spu-
rious change can occur because different business
types are combined in a single category, definitions
have changed, or the measurement process has im-
proved. This problem applies not just to the 9 busi-
ness categories used here to summarize structural
change; it can also apply to the 85 industries that
were combined to make the 9.” For example, the

1%More than 500 sectors appear in the U.S. Department of Commerce's
input/output tables available for the benchmark years. Unfortunately,
the most recent year for which data at this level exists is 1977.
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Box 5-B.—Deflating Value-Added

Under ideal circumstances, deflators for value-
added inputs are calculated using input-output tech-
niques. The inputs purchased by each business are
deflated separately and the total is subtracted from a

deflated level of industry sales (total output%_, creating
a residua which is deflated value-added. This tech-

nique, caled “double-deflation,” is recognized as a pre~

ferred method by the Commerce Department because 0.6.

of its use of a consistent set of price indexes. However,

double deflation is only used on the 29 percent of the 0.4/ : ‘

1986 GNP generated by the manufacturing, farm, and
construction sectors; a variety of scaling techniques
and other methods are used for the rest of the econ-
omy.1 But even the preferred method is subject to se-
vere problems which limit its usefulness. Errors in the
construction of the deflators or the calculation of the
inputs or outputs appear in the remainder, which is
value-added.

The problems encountered in creating a constant
dollar value-added series, even in manufacturing, are
made obvious by figure 5-B, where data are particu-
larly good. The figure shows the deflator for the
nonelectrical machinery industry (an industty categoty
that includes computers), the deflator series for all
manufacturing industries, and the deflator for GNP.
It is apparent that a new deflator for computers was
introduced in 1982.2 Without this change, manufac-
turing deflators would have increased between 1982
and 1986. With the change, there was no significant
difference. Changes in constant dollar manufacturing
output for manufacturing are, therefore, partly an ar-

'Milo Peterson, “Gross Product by Industry, " Survey of Current Business,
VoI 67, No. 4, April 1987,

‘See David W. Cartwright, “Improved Deflation of Purchases of Com-
puters,” Survey of Current Business, vol.66, No. 3, March 1986

Figure 5-B.-Price Deflatorsfor Various
Sectors (1982=1.0)
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Na-
tional Income and Product Accounts,” historical diskettes, tables
6.1 and 6.2.

tifact of deflation techniques—not real structural change
in the economy.

The rise of imports as intermediary inputs in the
production process presents another problem, since
most deflation techniques use domestically based defla
tors.’For example, suppose that General Motors buys
its steel for autos from South Korea in both 1972 and
1980. If the price of imported steel grew more slowly
than the price of domestic steel, a calculation of the
growth in auto value-added using domestic deflators
would overestimate real growth in value-added.

The importance of these factors increased during
the 1970s and early 1980s, a period of rising imports,
huge increases in the price of oil coupled with tremen-
dous decreases in the prices of computers, and sharp
growth in services-an activity which is inherently dif-
ficult to deflate.

3A.G. Clem and W.D. Thomas, “New Weight Structure Being Used in

the Producer Price Index, " Monthly Labor Review, vol. 110, No. 8, August
1987, pp. 12-21.

mix of businesses clustered as the “steel industry”
may change as small “mini-mills’ producing spe-
ciaty products increase and the traditional large-scale
mills producing bulk products decline.

Aggregation can also affect the analysis of what
factors cause a shift in the share of a sector. Shifts
that appear to result from changes in the produc-
tion recipe induced by technological innovation may

merely be due to changes in the industrial compo-
sition of a broadly defined sector.

Recent Trends in Sector Shares

Figures 5-2a& b, 5-3a& b, and 5-4a& b summarize
changes in relative shares of GNP held by the pro-
duction sectors that have occurred in the U.S. econ-
omy over the past 35 years. A discussion of trends
appears in box 5-C.
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Figure 5-2a. -Current Dollar Shares of
GNP for Natural Resources, Construction,
and Transportation & Trade

Percent of GNP
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analyses, “Nation-
al Income and Product Accounts, " historical diskettes, table 6.1.

Figure 5-3a. -Current Dollar Shares of
GNP for Low Wage, Medium Wage, and
High Wage Manufacturing

Percent of GNP
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts,” historical diskettes, table 6.1.

Figure 5-4a. -Current Dollar Shares of
GNP for Transactional Activities,
Personal Services, and Social Services

Percent of GNP
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts,” historical diskettes, table 6.1.

Figure 5-2 b.-Constant Dollar Shares of
GNP for Natural Resources, Construction,
and Transportation & Trade

Percent of GNP
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts,” historical diskettes, table 6,2,

Figure 5-3 b.-Constant Dollar Shares of
GNP for Low Wage, Medium Wage, and
High Wage Manufacturing

Percent of GNP
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts, ” historical diskettes, table 6.2.

Figure 5-4 b.-Constant Dollar Shares of
GNP for Transactional Activities,
Personal Services, and Social Services

Percent of GNP
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SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, “Nation-
al Income and Product Accounts,” historical diskettes, table 6.2.
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Box 5-C-Shifting Shares of Value-Added in the U.S. Economy

Natural Resource Industries

One of the clearest structural trends in the U.S. econ-
omy has been the relative decline of the Natural Re-
source sector. This decline is reflected in both current
and constant dollar shares of GNP.

The current dollar share has fallen from more than
12 percent to less than 9 percent—a 29 percent 10ss
since 1950 (see figure 5-2a). This loss would probably
have been much greater had oil and gas prices not
quadrupled in the 1970s. The constant dollar share
also declined steadily. Over three-quarters of the loss
from 1950 to 1984 is attributable to the farm indus-
try. Between 1972 and 1984, however, the constant
dollar share of the farm industry remained unchanged;
nearly 90 percent of the sectoral loss was due to de-
clines in crude petroleum & natural gas and electric,
gas, water, & sanitary services, reflecting the conser-
vation and substitution of energy products.

Construction

The constant dollar share of Construction increased
dightly more than 1 percent during the 1950s (see fig-
ure 5-2 b). Because this was matched by gainsin pro-
ductivity, the current dollar share held steady. Since
the mid 1960s, productivity growth has been small,
and in some cases even negative. As a result, the cur-
rent share has remained relatively stable while the con-
stant share has declined, mainly in line with recent
economic downturns; about one-fifth of the 30-year de
crease occurred from 1973 to 1975, and another quar-
ter occurred from 1979 to 1982.

Low Wage Manufacturing

Low Wage Manufacturing held a relatively stable
share in constant dollars between 1950 and 1984, but
lost half its share in current dollars (see figures 5-3a
and 5-3 b). The difference between constant and cur-
rent share is attributable to the fact that Low Wage
Manufacturing had strong productivity gains—gains
driven in part by intense foreign competition.

Between 1972 and 1984, Low Wage Manufacturing’'s
share of constant dollar GNP remained largely un-
changed because of offsetting trends in different in-
dustries. Footwear and miscellaneous manufacturing
(mainly composed of the jewelry and toy industries)
declined, while lumber & wood products and apparel
grew. The relaively large rubber & plastics and furni-
ture & fixture industries kept a constant share.

Medium Wage Manufacturing

Medium Wage Manufacturing has lost nearly a quar-
ter of its share measured in current dollars since 1950,
but gained over a quarter in constant dollars (see figures
5-3aand 5-3b). As with the low wage sector, thisdis-
crepancy is due to steady gains in productivity. The
three leading industries of this sector-non-electrical
machinery, electric industrial equipment, and food &
kindred products—experienced respective price in-
creases that were 10, 28, and 27 percent below the 1970
to 1983 U.S. average. '

During the 1972-84 period, the increase in the con-
stant dollar share of this sector resulted from indus-
tries characterized as “high-tech”: electronic compo-
nents, optical equipment, scientific instruments, and
office, computing, & accounting machines. These four
accounted for 73 percent of the growth of all indus-
tries in this sector that rose in share; office, comput-
ing, & accounting enterprises increased their share by
afactor of aimost 6 over the 12-year time period.

High Wage Manufacturing

The fate of High Wage Manufacturing is particularly
important for the U.S. economy since, as the name
suggests, it has long been a source of well-paid jobs.
Its importance also lies in its strong links to the rest
of the economy (see ch. 4). Nevertheless, the sector
lost both constant and current dollar share of GNP (see
figures 5-3a and 5-3 b). The bulk of High Wage Manu-
facturing’s loss in constant dollars occurred during the
1970s, a period of weak productivity growth for this
sector and of increasing competition from foreign firms.
The petroleum refining, primary iron & steel manu-
facturing, and motor vehicle industries were the ma-
jor sources of this decline. Of the 20 industries included
in this sector, only one, drugs, cleaning, & toilet prep-
arations, witnessed any substantial growth, with most
of that occurring between 1972 and 1977. Productivity
in many high wage sectors has increased in the past
few years, but average growth during the 1972-1984
period was slow.”The discrepancy between the shares
reported in figure 5-3b and the share shifts calculated
using the input/output methods described in chapter
4 is particularly great for this sector.

'U.S. Bureau of the Census, Statistical Abstract of United States, 1985 (106th
cd.), Washington, OC, 1984, table 783.
Z Ibid.
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Transportation & Trade

Transportation & Trade is one of the largest sectors
in the economy, responsible for approximately one-
fifth of the Nation's GNP over the past 35 years. The
sector’s current dollar share has declined gradually
since the mid 1950s, while the constant share has
tended to rise (see figures 5-2a and 5-2 b).

Individual industries, however, have experienced
significant changes. Of the sector’'s 5-percent gross de-
clinein current dollar share from 1950 to 1984, more
than half was attributable to railroad transportation en-
terprises. On the other hand, air transportation enter-
prises were responsible for half of the gross increase.
From 1972 to 1984 there was little change, although
nearly al of this sector’s growth in constant dollar
share has come from the wholesdle & retail trade in-
dustry. Wholesale & retail trade’s contribution to GNP
has historically been the largest of any industry; by
1984, its share was more than that of all industries
contained in the Low and High Wage Manufacturing
sectors combined.

Transactional Activities

No other sector has experienced the dramatic growth
generated by the group of industries characterized as
“transactional. " The growth of this sector has been
rapid and continuous since 1950, with both the cur-
rent and constant share rising in unison until 1980
(see figures 5-4a and 5-4 b). After 1980, however, the
constant share leveled off while the current share con-
tinued to climb. This has probably been due to the
escalation in real estate prices since 1979.

Since 1972, the dominant growth industry within
this sector has been business services, responsible for
more than 40 percent of the increase in sectoral share.
Real estate & rental also grew, contributing more than
one-quarter of the constant share increase; this devel-
opment made real estate the second largest industry,
after wholesale & retail trade, in the 1984 U.S.
economy.

3lbid., table 790.
“The National Income Accounts also impute a rental-equivalence value for
home owners that is allocated to the real estate industry.

Personal Services

Losing share in both constant and current dollar
terms, Personal Services are the exception to an other-
wise dramatic shift towards a service-oriented econ-
omy (see figures 5-4a and 5-4 b). The largest decline
is located in the household services industry (domes-
tic services), much of which has fallen prey to the in-
troduction of labor-saving household appliances.”

Since 1972, the sector has maintained a stable con-
stant dollar share. This balance was achieved through
gains in the automobile repair& services and amuse-
ments industries, offsetting a continued decline in
household services.

Social Services

The Socia Service sector is comprised of the public
and private health and education industries, as well
as Federal and State government. This sector has
grown dramatically over the past 35 years; in fact, it
has the fastest current dollar growth rate of any sec-
tor, increasing by 70 percent between 1950 and 1984
(see figure 5-4a). State and local government enter-
prises were the main contributors to this current dol-
lar growth, generating about half of the increase since
1950. The constant dollar share, however, only grew
at the same rate as the economy. Part of this dichotomy
can be attributed to weak gains in productivity; only
the Personal Services and Construction sectors have
shown less productivity growth than Socia Services.
The other factor involved is a sharp increase in prices.

Between 1972 to 1984, the combination of Federa,
State, and local government decreased their share in
constant dollars. Most of this loss was compensated
for by a gain in share from private health, education,
& socia services.

*Joe Schwartz, “The Goods Life,” American Demographics,December 1987

can be isolated from other factors, by using 1980 pro-
duction recipes to estimate industry output given pat-
terns of final demand occurring in 1972, 1977, 1980,
and 1984. In other words, the effects of fina demand
can be separated from those brought about by new
recipe patterns, which tend to reflect changesin the

technology of production. Table 5-2 details these
changes.

Changes in the composition of final demand from
1972 to 1984 had a significant impact on the output
produced by industries in several sectors, especialy
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The changes may seem small at first. The share
of Natural Resources, for example, fell from 13 per-
cent in 1950 to about 9 percent in 1984—hardly a
dramatic decline. It must be recognized, however,
that given the size of the U.S. economy, even aone
percent shift in GNP share is significant. In 1984,
a 1 percent change in share meant $38 hillion gained
or lost. For comparison, the total compensation paid
to al] of the employees of the motor vehicle indus-
try was $35 hillion, and businesses spent $34 bil-
lion on computers, in 1984."

Explaining the Changes

Which of the factors listed at the beginning of this
chapter were responsible for the sectoral shifts de-
scribed in figures 5-2, 5-3, and 5-4? Methods intro-
duced in chapter 4 can be used to distinguish be-
tween changes resulting from new patterns of
demand, new production recipes, and new patterns
of international trade.”

In brief, changes in demand, both domestic and
international, and changes in production recipes
have had amost equa effects on the overal shift
in share during the past decade, but the impact on
individual sectors and industries varies widely. Not
surprisingly, demand changes tend to have their
greatest effect on industries that sell final, finished
products, such as motor vehicles and real estate. Rec-
Ipe changes affect industries such as ail, steel, chem-
icals, and business services, which typically supply
goods or services that are then used as ingredients
in a finished product. International trade has rein-
forced the changes generated by domestic demand
and production recipes, but its effects were not pro-
nounced until after 1980.

The period 1972 to 1984 was chosen for in-depth
analysis. Thisis the most recent time frame for which

1'U.S. Department of Commerce, Bureau of Economic Analysis, “Na-
tional Income and Product Accounts,” Survey of Current Business, vol.
67, No. 7, July 1987, tables 5.6 and 6.4B.

12“Demand” refers to final demand, or the purchase of goods and
services for final consumption (see chs. 2 and 3). “Recipe” represents
the intermediate demand for goods and services (“ingredients”) that
will be combined to create a final product (see ch. 4). For examples
of using demand as a factor of change, see Robert Lawrence, Can Amer-
ica Compete? op. cit., footnote 2, and U.S. Department of Commerce,
Office of Economic Affairs, “Trade Ripples Across U.S. Industries,” Wash-
ington, DC, 1986. For analyses that focus on the role of “recipe,” or
technical coefficients in the process of structural change, see Anne Carter,
Structural Change in the American Economy (Cambridge, MA: Harvard
University Press, 1970) and Wassily Leontief and Faye Duchin, “The
Impacts of Automation on Employment, 1963-2000,” contract report
for the National Science Foundation, Washington, DC, April 1984.

consistent and detailed information could be assem-
bled. It was an interesting period, characterized by
major structural movements. Between 1972 and
1984, for example, oil and gas prices more than tri-
pled, steel production fell by 30 percent, informa-
tion processing equipment grew from 13 percent to
over 40 percent of al durable equipment expendi-
tures, and the ratio of imports and exports (gross)
to GNP nearly doubled.

Table 5-1 summarizes the anadysis of shifts in the
share of constant dollar value-added contributed by
ten sectors between 1972 and 1984, showing the ex-
tent to which the shifts were attributable to changes
in production recipes as opposed to foreign and do-
mestic demand.” The table is not intended to de-
scribe exact movements between sectors resulting
from different factors, but to exhibit the relative mag-
nitude of the different factors as part of sectoral
change. In this sense, the table provides a sensitiv-
ity analysis and not a precise mapping of cause and
effect.

Of the 8.9 percentage points of GNP that was ex-
changed between sectors gaining share and sectors
losing share from 1972 to 1984, roughly half was
attributable to changes in the production recipe and
half was connected to changes in finad demand.
Within the broad category of final demand, the im-
pact of domestic demand on changes in economic
structure was-for the economy as a whole—more
than twice as large as the impact of trade. Never-
theless, the impact of trade was still impressive, be-
cause most trade effects occurred over a relatively
brief period-after 1980—while the effects of domes-
tic demand have been relatively constant since 1972.

The Impact of Trade and Domestic Demand
on Economic Structure

The effects of changing patterns of final demand
on the changing shares of different business sectors

13The selection of any one year for a comparison point is fraught with

the peculiarities of that particular year. This analysis uses 1972 and
1984 because they offer the widest time range given the available data,
and because they are close to being the end points of their respective
business cycles, effectively eliminating cyclical factors. Different end-
points can yield different effects attributable to “demand” and “recipe.”
See Stanley J. Feldman, David McClain, and Karen Palmer, “Sources
of Structural Change in the United States, 1963-1978: An Input-Output
Perspective,” The Review o/Economics and Statistics, 1987. The 1984
endpoint uses 1984 demand in conjunction with the 1980 Input-output
tables, and therefore does not completely reflect the 1984 economy.



.Table 5.1.—The Sources of Structural Change:
Change in Percentage of Constant Dollar Share of GNP From 1972 to 1984 by Sector (1980%)
(numbers will not necessarily add due to rounding and interactive effects)

Natural Low Wage Medium Wage High Wage Transportlon Transactional Personal Social Federal

Resources  Constructlon Manufacturing Manufacturing Manufacturing & Trade Actlvitles Services  Services Defense Othera
Al -2.3 -13 0.2 06 -3.3 2.0 55 0.1 0.4 -0.9 -11
Production reclpe’ 09 —05s 04 03 -2.3 06 26 0.2 -0.4 -0.0 0.0
Final demand -14 —-07 -0.3 05 -09 12 29 -0,1 0.8 -0.9 -1,1
Domestic demand’ -1,1 -0.8 0.1 0.7 -0.5 0.7 24 -0.2 0.6 -0.9 -10
Trade’ -04 01 -0,4 -0.3 -0.4 0.5 0.5 00 0.3 00 00
Interactive -0.0 01 -0.0 0.2 0.1 -0.2 -0.0 -0.0 -0.1 0.0 0.0

How To Read This Table: Between 1972 and 1984, the percentage of all value-added in the economy generated by Natural Resource businesses fell 2.3 percentage points. This
is equivalent to saying that Natural Resource contribution to GNP fell 2.3 percentage points. The decline resulted from new patterns of domestic demand (responsible for a 1.1
percentage point decline in the Natural Resource share), trade (0.4 percentage point), and production recipes (0.9 percentage point).

a Includes non-production, accounting industries such as non-comparable imports, scrap, rest of the world industry, and inventory valuation adjustment.

b Production recipe refers only to 1972 to 1980 chang\e.
¢ Estimated from the 1984 National Income and Product Accounts (U.S. Department of Commerce)
d 1984 Trade data are estimated and rebased into 1980 dollars from data provided by the U.s. Bureauof Labor Statistics.

NOTE: All = Recipe + Final Demand + Interactive: Final Demand = Domestic Demand + Trade
SOURCE Office of Technology Assessment. 1988

€1
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Table 5-2.—U.S. Structural Change Resulting
From Changes in Final Demand

(constant dollar GNP"share for selected Yearsof final demand,
value-added shown by production sector and
calculated using the 1980 1.0)

Production sectors 1972 1977 1980 1984’

Natural Resources . . 10.7 9.4 8.8 9.3
Construction . . . . ... 6.9 6.4 5.9 6.2
Low Wage

Manufacturing . . . . 3.6 4.2 3.4 3.3
Medium Wage

Manufacturing . . . . 9.5 10.0 9.8 10.0
High Wage

Manufacturing . . . . 9.9 9.9 9.3 9.0
Transportation &

Trade . ........... 18.2 18.9 195 19.4
Transactional

Activities . . . ... .. 20.7 23.1 23.3 23.6
Personal Services . . . 3.8 4.0 3.7 3.7
Social Services . . . .. 135 15.0 14.5 14.2
Federal Defense . . . . 3.0 2.3 1.9 2.1
other.............. 02  -3.2 00 -o09

Total 100.0 100.0 100.0 100.0

80utput derived from demand estimated from the National Income and Product
Accounts
NOTE: Totals may not add to 100 due to rounding.

SOURCE Office of Technology Assessment, 1988.

Natural Resources, High Wage Manufacturing, and
Transactional Activities.

In the case of the Natural Resource sector, most
of the shift due to final demand occurred between
1972 and 1977. Not surprisingly, the two industries
affected were crude petroleum & natural gas and
electric, gas, water, & sanitary services. For crude
petroleum, most of the decrease was attributable to
trade as imported oil replaced the output originat-
ing from domestic companies. In the case of elec-
tric, gas, & water services, nearly all the decrease
was traced to lower domestic demand from domes-
tic consumers.

The High Wage Manufacturing sector also experi-
enced a significant reduction in share due to fina
demand. Half of this sector’slossin GNP share due
to shifts in final demand came from the motor vehi-
cle, iron & steel, and petroleum refining industries.
The motor vehicle industry didn’t start to lose share
until after 1977, at which point the decline was pri-
marily due to dack domestic demand from consum-
ers and business. Trade was a relatively small fac-
tor for this industry until after 1980, when its
negative effect amost eliminated what could have
been a relatively large gain in share achieved
through strong domestic demand. The iron & steel

industry has suffered a fate similar to that of motor
vehicles: the decline in share from 1977 to 1980 was
of domestic origin; after 1980, domestic demand
would have dlightly increased this industry’s share
of GNP if not for a detrimental trade balance.

Although these are the major declining sectors,
another sector, Low Wage Manufacturing, registered
asmall decline and is of interest because of the dom-
inant effect trade has had on this sector. In a no-
trade environment, five out of the twelve Low Wage
Manufacturing industries would have gained in GNP
share, resulting in a net gain for the sector over the
period from 1972 to 1984. But the addition of trade
reverses the trend, resulting in a declinein GNP for
three-quarters of the industries. The industries that
experienced the most dramatic turnaround in share
due to trade were fabrics, textile goods, apparel, foot-
wear, and miscellaneous manufacturing (which in-
cludes the production of jewelry, toys, and writing
implements). By and large, these trade impacts have
been felt since 1972, but they are most pronounced
in the period from 1980 to 1984.

Construction’s share of GNP fell over the 1972-
84 period, due to declines in domestic demand for
new construction. The defense sector also lost GNP
share between 1972 and 1977, in part because of
the end of the Viet Nam war. (The “value-added”
in defense consists entirely of compensation paid to
military employees.)

Balancing the decline of these sectors are four sec-
tors that gained in GNP share as aresult of changes
in fina demand: Transactional Activities, Transpor-
tation & Trade, Socid Services, and Medium Wage
Manufacturing. Of the four, Transactional Activities
was responsible for gaining over 50 percent of the
total share that shifted between 1972 and 1984 due
to final demand. Four-fifths of this sector’s gain can
be credited to domestic demand, primarily consumer
demand, the bulk of which has been fueled by con-
sumer demand for the products of the real estate &
rental and finance & insurance industries.|4

Transactional Activities also benefited the most
from international trade; about one-fifth of the sec-
tor's total gain due to demand came from trade. The
industries that increased their GNP share because
of trade were similar to the industries that benefited

“The real estate & rental industry includes @ Commerce Department
imputation for owner-occupied housing.
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from domestic demand: real estate & rental and busi-
Nness services.

The Transportation & Trade sector gained share
because of both trade and comparatively rapid
growth in domestic demand. The wholesale & re-
tail trade industry was responsible for most of the
growth. Within this sector, eating & drinking places
increased share particularly rapidly, primarily be-
cause of rapid growth in final demand.

Socia Services also gained share because of
changesin final demand. Most of the increase re-
sulted from growing demand for the health, educa-
tion, & social services industry. These increases off-
set a large decline in demand for the services of
Federal, State, and local activities that occurred be-
tween 1972 and 1984. Ninety percent of this loss
occurred after 1980.

Most of Medium Wage Manufacturing's increase
derived from final demand came from industries that
can be characterized as high technology: office, com-
puting, & accounting machines, radio, TV, & com-
munication equipment; and optical, ophthalmic, &
photographic equipment. Domestic demand for these
products, particularly from the business sector, was
strong, but the negative effect of trade dampened
what could have been impressive gains. Trade also
contributed to aloss in GNP share for less techno-
logically oriented industries like metalworking ma-
chinery and electronic components. Nearly al of this
loss of GNP share due to trade occurred between
1980 and 1984, reversing a positive impact from
trade achieved from 1972 to 1977.

The Impact of Production Recipes
on Economic Structure

If changes in demand, including trade, account for
roughly half of the total structural change in the econ-
omy, the other half can presumably be explained
by changes in intermediate demand—the demand
for goods and services used as ingredients in mak-
ing a product for fina consumption, a major com-
ponent in the production recipe. Chapter 4 explained
how this recipe changed between 1972 and 1980,
revealing that service sector inputs had increased
while inputs from the natural resource and manu-
facturing sectors decreased. How has this change in
recipe affected GNP share?

The impact of changes in the production process
can be seen by estimating how the output from dif-

ferent industries would change when production
recipes vary-using those of 1972, 1977, and 1980—
but leaving demand as it was in 1984. What would
GNP look like if the production recipe of 1972 were
used to satisfy demand for a car, compared to the
recipe used in 19807 It must be recognized, of course,
that the process of producing 1984 demand using
a 1972 production recipe is highly artificial. For ex-
ample, most industries would have used a dramati-
cally different amount of oil in 1972 if the the price
of oil in 1972 was as high as in 1980.

The procedure reveals that the impact of recipe
on structural change was roughly the same as that
of demand.® As table 5-3 shows, three of the five
sectors with increasing share due to changesin rec-
ipe were the same three sectors that benefited from
changes in demand—Transactional Activities, Trans-
portation & Trade, and Medium Wage Manufactur-
ing—although within these sectors, the individual
industries that benefited differed widely from those
gaining share due to final demand. Sectors losing
share due to changes in both recipe and demand
were High Wage Manufacturing, Natural Resources,
and Construction. Most changes were therefore rein-
forcing rather than offsetting, although Low Wage
Manufacturing and Personal Services proved to be
exceptions; these sectors experienced a gain in share
due to recipe, but lost as aresult of demand. Socia

15 The time span is restricted to an 8-year period, 1972 to 1980, be-
cause of the availability of data.

Table 5.3.—U.S. Structural Change Resulting
From Changes in the Production Recipe
(constant dollar GNP share derived from 1984 total final
demand; by production sectors, using the 1972, 1977
and 19801-0 adjusted to 1980%)

Production sectors 1972 1977 1980
Natural Resources . . . .. ... ... .. 10.1 9.7 9.3
Construction . . . ... ... ... ...... 6.8 6.6 6.2
Low Wage Manufacturing. . . . . . . 2.9 3.3 3.3
Medium Wage Manufacturing . . . 9.7 10.0 10.0
High Wage Manufacturing . . . . . . 11.3 9.7 9.0
Transportation & Trade . . . ... ... 18.8 19.4 19.4
Transactional Activities . . . ... .. 21.0 22.0 23.6
Personal Services . . . . .. ... .... 35 3.6 3.7
Social Services. , .. ............ 14.7 14,4 14,2
Federal Defense . . . .. ... ....... 2121
Other........................ -0.9 -0.9 -0.9
Total .o 1000 1000  100.0

NOTE: Totals may not add to 100 due to rounding.
SOURCE: Office of Technology Assessment, 1988.
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Services lost share because of recipe shifts, but
gained share because of demand.

The sector which lost the most due to changesin
recipe was High Wage Manufacturing, Approximately
70 percent of the decline occurred between 1972 and
1977, and can be traced to three industries: petro-
leum refining, chemicals, and primary iron & steel
manufacturing. These industries account for more
than four-fifths of the 1972 to 1980 drop in High
Wage Manufacturing’s GNP share due to recipe
changes. Unlike the situation resulting from chang-
ing demand, the motor vehicle industry experienced
only a small reduction in share because of chang-
ing production recipes.

The changes in High Wage Manufacturing’s share
of GNP seem to have resulted from the increased
availability of new materials, such as plastics, which
can act as substitutes for steel; “the sharp increase
in crude oil prices, which pushed up the price of
chemicals and refined petroleum products and thus
forced a recipe change; and the influx of foreign in-
termediate inputs as ingredients in the production
recipe.

The share lost by High Wage Manufacturing due
to recipe changes was primarily absorbed by Trans-
actional Activities. The Transactional sector picked
up nearly two-thirds of the shift in share that
occurred between 1972 and 1980 due to recipe
change. Growth was strong from 1972 to 1977, but
even stronger from 1977 to 1980; presumably, a
1984 recipe would indicate that this sector gained
even more. The business services industry, which
includes activities such as advertising, legal services,
and computer and data processing services, was re-
sponsible for nearly 70 percent of the sectora in-
crease;” the finance & insurance industry came in
a distant second.

Production recipe changes resulted in a sharp in-
crease in demand for Transactional Activities—
business services in particular. As discussed in chap-

16Stanley J. Feldman and Karen Palmer, “ Structural Change in the
United States: Changing Input-Output Coefficients,” Business Economics,
January 1985, p. 43.

""For a more detailed analysis of the changing role of the business
services industry in the recipe of production, see Feldman and Palmer,
op. cit., footnote 13; Bobbie H. McCrackin, “Why Are Business and
Professional Services Growing so Rapidly?” Economic Review, Federal
Reserve Bank of Atlanta, August 1985; and John Tschetter, “Producer
Services: Why Are They Growing So Rapidly?” Monthly Labor Review,
vol. 110, No. 12, December 1987, pp. 31-41.

ter 4, more complex business networks seem to re-
quire larger numbers of transactions, resulting in
more demand for services like those provided by
lawyers and consultants. Decisions to contract out
services that were previously done “in-house” and
increasing geographic dispersion of production also
result in an increase in Transactional Activities.” For
example, many manufacturing firms now contract
out for janitorial services that had been performed
internally. Although the actual amount of this work
has not necessarily increased, it appears to grow be-
cause it is now counted as an “arms-length” mar-
ket transaction.”

The impact of changed production recipes on sec-
tors other than High Wage Manufacturing and Trans-
actional Activitiesis rather small. Most of the decline
among Natural Resource industries was located in
agricultural products (non-livestock), and in electric,
gas, water, & sanitary services. Changesin recipe
also had a negative effect on the share of Construc-
tion, particularly in the new construction industry.
The last sector to experience a loss of share due to
recipe changes was Social Services, with most of the
loss attributable to the health, education, & socia
service industry.

After Transactional Activities, the sector that
gained the most in terms of share due to recipe
changes was Transportation.& Trade. The whole-
sae & retail trade industry was responsible for most
of the increase gained by this sector. This is not sur-
prising, considering the increased role that market-
Ing now plays in the delivery of a product, and the
fact that constant dollar per capita retail sales grew
by 23 percent between 1972 and 1984.”

Unlike the situation in High Wage Manufacturing,
both Low and Medium Wage Manufacturing bene-
fited from changes in the recipe of production. In
the low wage sector, the industries devoted to ap-
parel and lumber & wood products achieved the
greatest gains. For Medium Wage Manufacturing, the
principle industries behind the gain in sectoral share
were office, computing, & accounting machine~ and
electronic components (mostly semiconductors).

18McCrackin, op. cit., footnote 17, and Tschetter, op. cit., footnote 17.

"SRichard B. McKenzie, “ The Emergence of the Service Economy: Fact
or Artifact?” policy analysis No. 93, Cato Institute, Washington, DC, Oct.
27, 1987.

20.S. Bureau of th.Census, Statistical Abstract of the United States,
1986 (106th cd.), Washington, DC, 1985, table 1388.
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In the case of computers and electronic compo-
nents, the reasons for an increase in share due to
recipe change are apparent. During the 1970s, the
computer became an accepted element in the pro-
duction process; as time goes on, adoption, adapta-
tion, and implementation of computer technologies
in the workplace is certain to increase. The reason
behind the growth of apparel as an intermediate in-
put is less obvious, except perhaps for the fact that
the Multifiber Arrangement, which allows for trade
agreements that restricted fiber imports into the
United States (and other developed nations), took
effect in 1974; some researchers have found that
these trade restrictions had a positive effect on do-
mestic output.” The increase in the output of the
lumber industry is probably due to the role lumber
plays as an input in housing production, and the fact
that new housing starts for the 1972-84 period peaked
in 1972-73 and 1977-78.%

Tracing the Significance of
Structural Change

I't isdifficult to pass judgement about whether
changes in sectoral share of GNP are desirable or

21 u.s. Congressional Budget office, Has Trade Protection Revitalized

Domestic Industries? (Washington, DC: U.S. Government Printing Of-
fice, November 1986), p. 32. )

22 Statistical Abstract of the United States 1986,0p. Cit., footnote 20,
table 1297.

undesirable. Much of the remainder of this document
is devoted to tracing the way shifting production
recipes effect U.S. responses to trade, opportunities
for employment, and the net productivity with which
the economy delivers amenity to consumers. Chapter
7 traces the relationship between trade and sector
contributions. Chapter 10 shows how changing pro-
duction recipes affect demand for different kinds of
jobs.

Patterns of change in sector shares (including the
surprisingly constant share of manufacturing) have
not changed radically for many decades. On the
other hand, a prolonged period of slow change can
have a major cumulative effect. After reaching a
threshold, what seemed like a gradual process may
suddenly be seen as a transition. This threshold is
more likely to be perceived in periods of slow eco-
nomic growth than in periods of strong growth,
where downward fluctuations are masked by gen-
era prosperity .23

The issue is not whether structural change is occur-
ring at any greater or lesser rate that it has in the
past. In some areas it has and in others it has not.
The critical point is that the collective effect of three
decades of change has left the United States with
a much different economy.

23 James H. Crossing and Arye L. Hillman, Op. cit., footnote 5.

CHANGES IN SCALE AND SCOPE

The second kind of structural change to be exam-
ined involves the way business networks are owned
and managed, in terms of the size, or scale, and the
product mix, or scope, of their operations. This anal-
ysisis critical because different patterns of scale and
scope shape the ability of a business to compete in
international markets, dictate the quality and stability
of the jobs offered, and determine the success with
which new technologies can be exploited.

One of the difficulties in any discussion of this kind
is that there is no good vocabulary for describing
the variety of ways that business networks in an eco-
nomic sector are organized. One source of confu-
sion is the distinction between an “establishment”
and an “enterprise.” The word enterprise (Sometimes
aso called a firm) indicates an independently owned
corporate entity. An establishment is a specific plant,

branch, or subsidiary within an enterprise. A large
enterprise may consist of many small establishments.

Beyond this distinction, there are a variety of pat-
terns in which business networks can be organized.
The following is a partial list:

. Sectors dominated by a small number of large
firms that either:

—concentrate their activities in a single plant
or a comparatively small number of plants
(e.g., the old Ford Motor Co. Rouge River
Plant);

—maintain tightly managed subsidiaries and
branch offices, where managers of distinct
components are not given appreciable flexi-
bility (e.g., branches of major insurance com-
panies); or
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—have the dominant form of organization
through loosely controlled establishments,
subsidiaries, or franchises, in which the es-
tablishment’ s management is given consid-
erable autonomy and is compensated primar-
ily on the basis of decisions made as an
independent agent (e.g., a branch bank man-
ager with freedom to establish his or her own
loan criteria).

. Sectors dominated by one or more large firms
that effectively regulate a market for alarge col-
lection of small, independent firms (e.qg., IBM
sets de-facto standards for a wide variety of per-
sonal computer equipment and software sys-
tems produced by many different firms; simi-
larly, the firms formerly part of the old Bell
system set standards for a host of other com-
munications suppliers).

. Sectors dominated by small firms operating in-
dependently, which are either:

—nominally independent, but constrained by
their product or by a lack of research to be-
have as though they were producing mass-
produced commodities (e.g., farms, teaching,
and home construction); or

—independent entrepreneurs, providing im-
aginative responses to new markets and new
production technologies. Such firms may pool
research or marketing through trade associa-
tions (an example might be the semiconduc-
tor industry in Silicon Valley).

Given the difficulty of developing an acceptable
taxonomy, there is no easy way to trace patterns of
change. Moreover, firms in traditionally fragmented
sectors (e.g., farms, physicians, and home builders)
are amalgamating into larger units, while sectors that
were traditionally highly concentrated (e.g., automo-
bile production) are turning to networks of small and
medium-size suppliers for a greater share of parts
and engineering services.”

It appears extremely unlikely that the new form
of industrial organization will bear much resem-
blance to the “new industrial state” that seemed so
inevitable a generation earlier.” While small firms

%Michael S. Flynn, “out-sourcing Rediscovered,” /EEE Spectrum, vol.

24, No. 10, October 1987, pp. 46-49.
25Gaee John Kenneth Galbraith, The New Industrial State (New York,

NY: New American Library, 1971).

may provide invaluable sources of innovation, it ap-
pears equally unlikely that significant growth will
originate from small firms unless they are able to
work together in a way that at least approximates
the economies of larger enterprises-small firms now
command a declining share of output in virtualy
every sector of the economy. However, they play
an important role by providing employment when
few other alternatives are available, and provide a
large share of jobs added during economic recessions
(e.g., as carpenters and machinists become self-
employed repairmen or work in retail stores).”

Under current circumstances, small firms are able
to provide growing employment opportunities by
offering comparatively low wages, few if any non-
wage benefits, comparatively poor working condi-
tions, and weak job security. While parts of Italy and
West Germany may have created an environment
where networks of small firms can avoid many of
these ligbilities, the growing share of U.S. employ-
ment in smaller businesses, coupled with a shrink-
ing share of assets, profits, and sales, may lead to
the growth of a two-tier system in the United States.
Workers finding stable employment in comparatively
productive large firms may do increasingly well,
while their counterparts in small firms do increas-
ingly poorly.

Economic success now appears to depend increas-
ingly on technical innovation, but little is known
about how the scale and scope of businesses influ-
ence rates of innovation. Entrepreneurs may aone
be able to grasp a truly revolutionary concept; the
merits of semiconductors were almost universally
ignored by firms with alarge stake in the manufac-
ture of vacuum tubes, and the merits of microcom-
puters were not initially recognized by firms with
large interests in mainframes. But groups of en-
trepreneurs are able to manage large markets only
in exceptional cases. In the semiconductor and
microcomputer “shake-out,” survivors have typicaly
grown to become large enterprises or have been ab-
sorbed by large firms.

Industrial structure in major sectors clearly results
from private management decisions, but these de-

26Bryce E. Kirchhoff and Bruce D. Phillips, “Examining Entrepreneur-
ship’s Role in Economic Growth,” paper delivered at the Seventh An-
nual Babson Entrepreneurship Research Conference, Malibu, CA, April
30, 1987.
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cisions are strongly influenced by public policy and
in many cases are the conscious result of public pol-
icy. Private decisions about mergers, pooling of re-
search, foreign marketing, adoption of communica-
tions and other standards, contributions to retraining
programs, and other actions that shape the way large
business networks are managed, are all strongly
influenced by Federal and State policy—directly
through formal regulation, and indirectly through
tax laws and other macroeconomic decisions.

Describing Changes in Scale and Scope

Changes in scale and scope affect both individual
firms and the establishments of which they are com-
posed. For example, insurance firms are delegating
more authority to small sales offices located through-
out a region, while they are consolidating record
keeping and other functions. Large construction firms
are combining property development, mortgage
financing, factory construction of components, and
site erection. General Motors has a finance division,
GMAC, that provides loans for buyers of GM cars.
Even though the creation of this division is an ex-
pansion of scope, because it is directly tied to new
car sales, it does little to insulate GM from falling
sales. To counter this problem, GM has proposed
another expansion of scope by which it will begin
to offer home equity loans—a business divorced from
cars. This diversification of products can lower costs,
as fixed investments are amortized over a broader
base of products.

Thereis clear evidence that the growth of large
firms is increasingly built around the aggregation of
many comparatively specialized small establish-
ments. As a result of these developments, many large
firms claim that they are reorganizing operations to
encourage more entrepreneurial behavior on the part
of individuas and establishments. Techniques range
from large rewards for inventors and patents (IBM
can award $10,000 or more for an important inno-
vation) to the AT&T system for encouraging venture
business, in which employees can earn both salary
and profits from new projects and can even invest
personal funds or defer part of salaries. The firm
reports that it has already received 2,000 proposals.”

2R M. Kanter, “The Attack on Pay, " Harvard Business Review, Vol.
65, No. 2, March-April 1987, pp. 60-67.

Obviously, aradical changein corporate philoso-
phy is needed before established, hierarchical firms
will be willing to tolerate real entrepreneurial be-
havior. While GM claims to have encouraged its pro-
duction establishments to shop for price and qual-
ity, in practice the assembly operations appear to
be forced to give preference to Central Foundry Di-
vision for castings, Rochester Products Division for
fuel systems, and Delco Moraine Division for brakes.
These GM subsidiaries regularly win long-term con-
tracts because they are allowed to bid without in-
cluding overhead, capital, and other fixed expenses.
GM’s inahility to escape rigid vertical integration, and
the comparative flexibility of Ford and Chrydler, has
been cited as an explanation for GM’s recent loss
of market share.”

A large firm, or a set of firms, can aso provide
ade facto set of standards and regulations to organize
the activity of alarge number of smaller “satellite”
enterprises. ® The dominating firm can operate at
avariety of places in the system, tying resources to
final markets, and can be a producer, such as IBM,
aretailer, such as Safeway, or a mixture of both, such
as health maintenance organizations. Other exam-
ples include large hospital chains and group prac-
tices, which are capturing markets once enjoyed by
fragmented private practices and local unaffiliated
hospitals; these firms are often innovators in medi-
cal practices designed to reduce costs. Small com-
munity banks, caught in a changing regulatory envi-
ronment that has spurred the need to broaden their
product mix and enhance their technical expertise,
are forming partnerships with larger regional
banks.”

Small, independently owned firms can form effec-
tive networks through a series of free market con-
tracts, but their performance can often be enhanced
by cooperating in areas of mutual interest such as
research and development, training, and overseas
marketing. The ability to create some of these con-
sortiais difficult for U.S. firms because of antitrust
laws and entrenched business cultures, but they have

28\y. Hampton and J R Norman, “General Motors: What Went Wrong,”
Business Week, No. 2990, Mar. 16, 1987, p. 102.
29The term is used by Michael Piore and Charles Sable, The Second

Industrial Divide (New York, NY: Basic Books, 1984).
30 Dwight B. Crane and Robert C. Eccles, “Commercial Banks: Tak-

ing Shape for Turbulent Times,” Harvard Business Review, vol. 65, No.
6, November/December 1987, pp. 94-100.
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been used effectively in Japan, West Germany, and
Northern Italy™

The problem of defining “large” and “small” firms
or “concentrated” and “competitive” sectors has be-
come increasingly difficult given the growth of na-
tional and international production networks. While
antitrust considerations were formerly needed to con-
sider whether a firm monopolized regional markets,
should they now consider the scale of firms with re-
spect to international markets?

Forces of Change

Changes in scale and scope are driven by the same
four forces that lead to changes in sectoral contri-
butions to GNP: technology, rules and regulations,
patterns of domestic demand, and international com-
petition.

Technology

Changesin industrial organization are made pos-
sible by radical improvements in the way informa-
tion can be communicated among firms and estab-
lishments, and by changes in technology that greatly
reduce the size at which economies of scale become
important. The availability of inexpensive computer-
assisted design (CAD) and computer-assisted man-
ufacturing (CAM) technologies operating on persona
computers has allowed even small machine shops
to adopt these innovations, reducing waste, errors,
and down time. The time to convert a customer’s
drawing to a cultti ng die, for example, has fallen by
afactor of seven.” Even small metal fabrication
facilities can make use of technologies such as Flex-
ible Manufacturing Systems, which operate at a
minimum scale of six machines and a half dozen
people.” Large data entry and typing pools are dis-
appearing as data entry is integrated into other func-
tions distributed throughout the firm.

Communications technol ogies have rewritten
many rules, providing unprecedented opportunities

31 Danielle Mazzonis and Mario Pianta, “An Innovation Strategy for
Traditional Industries,” draft report preparefdr the industrial associa-
tion of Prado, Italy, September 1986.

2Mechanical Engineering, January 1987, P. 6.

33Gee R. Jaikumar, “Postindustrial Manufacturing,” Harvard Business
Review, vol. 64, No. 6, November/December 1986, p. 76; and Mechan-
ical Engineering,op. cit., footnote 32. Thisissue is discussed at greater
length in the manufacturing section of ch. 6.

for uniting small enterprises into a dynamic frame-
work.* Production technol ogies capable of tailoring
products to specialized markets without a significant
sacrifice in productivity or increase in cost can vastly
diminish the value of economies of scale.” Of course,
small subsidiaries of large firms may still be favored
over independent firms that lack access to sophisti-
cated communication networks. But there are in-
stances where smaller enterprises, tied to an inde-
pendently operated information network, can enjoy
new life because of a close relationship with national
and international markets. A national data network,
for example, may help small-scale U.S. farmers who
produce high value products, such as fruits or spe-
cialized vegetables, to bid on the international mar-
ket. Advances in telecommunications alow compa-
nies like American Airlines to take advantage of
cheap labor in Barbados for data entry, saving the
company about $3.5 million per year.”

Regulation

Formal changes in regulations have had a pro-
found effect on patterns of business organization
throughout the economy, particularly in transporta-
tion, health, and communications. Changed regulation
in transportation created an explosion (possibly of
short duration) of independent owner-operators, as
well as the formation of integrated transportation
firms such as Federa Express—which combines
truck pickup and delivery, air freight, and telecom-
munications. Health regulations have encouraged the
formation of health maintenance organizations and
consortia of physicians. The breakup of AT&T has,
of course, fragmented a sector once organized ex-
clusively under a regulated monopoly.

The interpretation of antitrust regulation (the Sher-
man Act, the Clayton Act, and the Federal Trade
Commission Act) isalso in flux (see box 5-D). These
rulings plainly have a strong influence on business
structure. Rapid growth in conglomerate as opposed
to horizontal mergers undoubtedly resulted in part

34 Werner NeU, Karl-Heinze Neuman, and Thomas Schnoring, “Trade
Patterns, Industry Structure, and Industrial Policy in Telecommunica-
tions,” Telecommunications Policy, March 1987.

35 The advent of “mini-mills” in the steel industry is a good example
of this phenomenon. See Bela Cold, “Technological Change and Verti-
cal Integration,” Managerial and Decision Economics, vol. 7, 1986.

36Bruce Stokes, “Beaming Jobs Overseas,” National Journal, vol. 17,
No. 30, July 27, 1985, p. 1726.
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Box 5-D.-Anti-Trust Regulation Affecting
Mergers and Acquisitions

“That no person engaged in commerce or any
activity affecting commerce shall acquire, directly
or indirectly, the whole or any part of the stock or
other share capital [where] . . . the effect of such ac-
quisition may be substantialy to lessen competi-
tion, or to tend to create a monopoly.”

The Clayton Act, Sec. 7 (15 U. S. C., Sec. 18 (1980))

“Every contract, combination in the form of trust
or otherwise, or conspiracy in restraint of trade or
commerce among the several states, or with foreign
nations, is hereby declared to be illegal. ”

The Sherman Act, Sec. 1 (15 U. S. C., Sec. 1 (1975))

“Unfair methods of competition in or affecting
commerce, and unfair or deceptive acts or practices
in or affecting commerce are hereby declared
illegal.”

Federal Trade Commission Act, Sec. 5 (15. U.S. C., Sec. 435 (1982))
SOURCE: Compiled in W. D. Appler, “Mergers m the Food Industry The impact on
FTC Regulation, " paper delivered at the The Food Update Conference of

the Food and Drug Law Institute, “Mega-Mergers The Impact of Consoli-
dation Tampa FL, April 1987

from the Cellar-Kefauver Act.” Antitrust law has
been amended to permit research consortia designed
to promote U.S. competitiveness, though the act has
falled to stimulate much real collaborative research.

Liberal interpretations of anti-trust statutes have
virtually eliminated formal barriers to mergers dur-
ing the Reagan administration. In 1986, for exam-
ple, 2,406 pre-merger filings were made pursuant
to the Hart-Scott-Rodino (HSR) Act, three times the
rate of applicationsin 1979. Of these, 2,108 were
approved without further inquiry by granting re-
quests for early termination of the statutory waiting
period, The rest were issued letters requesting fur-
ther information, and 25 HSR filings were made. The
Federal Trade Commission filed court papers in only
three cases between 1979 and 1985—Pepsico’s pro-
posed acquisition of Seven-Up, Kidde's proposed ac-
quisition of Horneschfeger (mobile hydrolic cranes),
and Conoco's proposed acquisition of Asamera. And

“John M. Connor, “Mergers in the Food Industry: Trends, Effects,
and Policies, " staff paper No. 87-9, Department of Agricultural Econ-
omies, Purdue University, March 1987, p. 2.

in one of these cases, a consent order settled the
issue before a suit was filed.”

Demand

If changes in scale and scope are made possible
by new regulations and new technologies, they have
also been made necessary by both dramatic changes
in domestic demand and a massive invasion of im-
ported products. There may once have been a period
when large U.S. manufacturers could in effect ignore
market dynamics by creating markets for their prod-
ucts, through advertising in a product market (like
automobiles) dominated by a small number of do-
mestic firms. This pattern of performance was en-
couraged by along period of post-war business suc-
cesses and government programs designed to create
a climate favorable for growth built around oligopolis-
tic activity. To some extent, the emergence of large
manufacturing firms meeting relatively homogene-
ous markets resulted from the limitations of produc-
tion technology; they may also have been encour-
aged by a political process that equated this form
of industrial organization with progress and growth.”
Organized