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ECONOMIC REPORT OF THE PRESIDENT
10 the Congress of the United States:

I am pleased to report that the American economy today is strong. We are
enjoying the longest economic expansion ever recorded, with more than
22 million new jobs since 1993, the lowest unemployment rate in 30 years,
the lowest female unemployment rate in 40 years, the lowest Hispanic and
African-American unemployment rates ever recorded, and the highest home
ownership rate on record.

This economic expansion has been not only unusually long, but also
broad and deep. For the first time in decades, wages are rising at all income
levels. We have the lowest child poverty in 20 years and the lowest poverty
rate for single mothers ever recorded. Since 1993 the median family income
has gone up more than $6,000, and for African-American families it has
risen even more. The number of families who own stock has grown by
40 percent.

Our current economic strength is the result not of chance, but of a choice
the American people made 8 years ago. At that time, 10 million of our fellow
citizens were out of work. Interest rates were high. The Federal budget
deficit was $290 billion and rising. And the Federal debt had quadrupled in
the previous 12 years, imposing a crushing burden on our economy and on
our children.

The American people chose to change direction, and empowered by that
choice, Vice President Gore and I put in place a new economic strategy:
fiscal discipline, greater investment in our people, and expanded trade. The
result of that three-part strategy has been 8 years of prosperity and progress.
Continuing with this proven strategy is the best way to keep that prosperity
and progress going.

The Administration’s Economic Agenda

Our strategy has been based, first and foremost, on a commitment to fiscal
discipline. By first cutting and then eliminating the deficit, we have helped
to create a virtuous cycle of lower interest rates, greater investment, more
jobs, higher productivity, and higher wages. In the process we have gone
from the largest deficits in history to the largest surpluses in history. We have
extended the life of the Medicare trust fund to 2025—when I was elected
President, it was scheduled to go bankrupt in 1999. And we have paid off
$362.5 billion in debt.



Second, our strategy has focused on investing more in education, health
care, and science and technology, to strengthen our people’s capacity to
make the most of the new opportunities of the 21st century. We have
doubled funding for Head Start, provided after-school opportunities and
mentoring to more than a million young people, and begun putting 100,000
new, well-trained teachers in the early grades to lower class size. These invest-
ments, combined with an insistence on high standards for all students and
accountability for results, have helped improve student achievement nation-
wide: reading, math, and SAT scores are all up. And with the largest
expansion of college aid since the G.I. Bill, more students than ever are going
on to college.

We have also invested in our people through targeted tax relief, to help
Americans meet the challenges of work and child rearing. Last year alone,
our HOPE Scholarship and Lifetime Learning tax credits helped 10 million
families pay for college. Our expansion of the Farned Income Tax Credit
will help 15 million families work their way toward the middle class. And
25 million families will get a $500 child tax credit. The typical American
family today is paying a lower share of its income in Federal income taxes
than at any time during the past 35 years.

Since 1993 we have increased funding for long-term research and
development—investments that lead to more economic growth, more
high-wage jobs, more cures for diseases, and a cleaner environment. Funding
for the National Institutes of Health, for instance, has nearly doubled over
the past 7 years.

Meanwhile we have continued to make important investments in our
Nation’s communities. Our Empowerment Zone tax credits are bringing new
business and new jobs to our hardest pressed communities, from the inner
cities to Appalachia to the Mississippi Delta to Native American communities.
With the help of 100,000 more community police officers funded for our
streets, and commonsense measures such as the Brady law and the assault
weapons ban that keep guns out of the wrong hands, crime has fallen to
a 26-year low. Under the State Children’s Health Insurance Program,
2 million previously uninsured children now have health coverage.

Third, our economic strategy has focused on opening markets around the
world. Today, with more than 300 new trade agreements in place, including
the North American Free Trade Agreement and the Uruguay Round agree-
ments, American workers and firms are competing in more markets than
ever before, and our economy is stronger for it.
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Continuing Our Economic Strategy

Last year we took important new actions to secure our economic future,
guided by the same three-part strategy. We normalized trade with China, a
move that will open China’s markets to American products from wheat to
cars to consulting services. It will also ensure that American companies will
be better able to sell goods in China without having to move factories or
investments there. Congress also passed, and I signed, a 2001 budget that
maintains our commitment to fiscal discipline. Under this new budget we
will continue to pay down the debt. If we stay on this path, we can make
America debt-free by 2012 for the first time since Andrew Jackson was
President in 1835, thereby keeping interest rates low and prosperity going strong.

The 2001 budget also continues our strategy of investing in our people.
It includes the largest-ever increase in funding for the National Science
Foundation and major increases in funding for education. A new,
$1.2 billion investment will help thousands of school districts make emergency
repairs and renovations to our children’s classrooms. We have increased by
25 percent the funding dedicated to our goal of hiring 100,000 new, highly
qualified teachers, to reduce class size. We have nearly doubled funding for
after-school programs to help more than 1.3 million students, while
increasing support for teacher training and for turning around failing
schools. And to open the doors of college even wider, we have increased
the maximum Pell grant to an all-time high of $3,750—up nearly $1,500
since 1993.

The new budget also includes our historic New Markets and Renewal
Communities Initiative, the most significant effort ever to help hard-pressed
communities lift themselves up through entrepreneurship and access to new
capital. With our New Markets tax credit, 40 Empowerment Zones, and
40 renewal communities, this initiative will spur billions in private investment
in communities that have not yet shared in our great economic revival.

This is a unique moment in U.S. history, a time of unrivaled prosperity
and progress, with few internal crises or external threats. We have the respon-
sibility to use our good fortune wisely. If we maintain our current economic
strategy, we can sustain our prosperity, expand the circle of opportunity, meet
the long-term challenges of this new century, and provide our children the
chance to live their dreams.

THE WHITE HOUSE
JANUARY 2001

Economic Report of the President | 5



THE ANNUAL REPORT
OF THE
COUNCIL OF ECONOMIC ADVISERS



LETTER OF TRANSMITTAL

COUNCIL OF ECONOMIC ADVISERS,
Washington, D.C., December 29, 2000.

MR. PRESIDENT:
The Council of Economic Advisers herewith submits its 2001 Annual

Report in accordance with the provisions of the Employment Act of 1946 as
amended by the Full Employment and Balanced Growth Act of 1978.

Sincerely,

oo nBeday

Martin N. Baily,
Chairman

/M V/Wm

Robert Z. Lawrence,
Member

Kt d S

Kathryn L. Shaw,
Member
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CHAPTER 1

The Making of the New Economy

GDP Growth, the Unemployment Rate, and Core Inflation, 1991-2000
Percent

8

.. Unemployment rate

Growth in real GDP

\

2t al

Core inflation

1981-1993 1994-1996 1997-2000

Note: Real GDP growth (chained 1996 dollars) and inflation (measured by the CPI-U-RS) are average annual rates
from the'end of the preceding year through the end of the period. Unemployment rates are monthly averages. Data
for 2000 are through the third quarter for real GDP and through November for unemployment and inflation.

Sources: Department of Commerce (Bureau of Economic Analysis) and Department of Labor (Bureau of Labor
Statistics).

An extraordinary expansion: rising growth, a falling unemployment rate, and falling
core inflation.

Over the last 8 years the American economy has transformed itself so
radically that many believe we have witnessed the creation of a New
Economy. This Reporz presents evidence of fundamental and unanticipated
changes in economic trends that justify this claim. In the 1990s, after two
decades of disappointing performance, the economy enjoyed one of its most
prosperous periods ever. Strong and rising growth in real gross domestic
product (GDP), declining and then very low unemployment, and a low,
stable core inflation rate characterize the long expansion. Even though
growth moderated in the second half of 2000, the achievements of the past
8 years remain impressive.

From the first quarter of 1993 through the third quarter of 2000, real
GDP grew at an average annual rate of 4.0 percent—46 percent faster than
the average from 1973 to 1993. This exceptional growth reflects both strong
job creation and increased productivity growth. Americans are working in
record numbers: the number of payroll jobs has increased by more than
22 million since January 1993, and in 2000 the share of the population
employed reached its highest level on record. Also in 2000 the unemployment
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rate dipped to 3.9 percent, the lowest level in a generation. Unemployment
rates for African Americans and Hispanic Americans were the lowest since
separate statistics for these groups were first collected in the early 1970s.

Americans are not only working more; they are also working smarter. The
economy has rapidly become more productive. Since the beginning of 1993,
output per hour in the nonfarm business sector has grown at an average rate
of 2.3 percent per year, compared with an average of 1.4 percent per year for
the previous 20 years. Even more remarkably, since the fourth quarter of
1995 productivity growth has averaged 3 percent per year. This acceleration
in productivity has produced higher incomes and greater wealth. From 1993
to 1999, the real income of the median household grew more than in any
period of similar length in the last 30 years. Meanwhile the value of corporate
stocks has nearly trebled, even after taking into account the downward
adjustment in stock prices during 2000.

These income gains have also been widely shared: even incomes at the
bottom of the distribution have risen rapidly (Chart 1-1). Disadvantaged
groups have seen their situation improve markedly. The overall poverty rate
declined to 11.8 percent in 1999 (the most recent year for which data are
available), its lowest level since 1979 and 3.3 percentage points below the
rate in 1993. The poverty rate for African Americans was 23.6 percent in
1999—still too high, but far below the 1993 level of 33.1 percent. The poverty
rates for Hispanic Americans and elderly Americans have also fallen sharply.

Growth in household income since 1993 has been both stronger and more equally
distributed than it was over the previous 20 years.

Chart 1-1 Growth in Real Household Income by Quintile, 1973-93 and 1993-99
Average annual percent change
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Source: Department of Commerce (Bureau of the Census).
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This chapter describes the remarkable achievements of the 1990s and the
factors that gave rise to the New Economy. The chapter identifies the sources
of the economy’s faster growth and estimates the contribution of each. The
focus is on information technology and the factors that reinforce its impact:
organizational change and sound economic policy. Updated, sector-specific
data on productivity gains indicate that those sectors that have invested the
most in information technology—wholesale trade and finance, among
others—experienced some of the greatest productivity gains during the
1990s. The chapter then highlights the importance of innovation in business
practices in firms throughout the economy. It goes on to discuss the impor-
tance of sound fiscal policy, competition-enhancing trade and technology
policy, and effective social policy—all working together to further the
progress of the New Economy—and the gains that have already been made.
The chapter concludes by looking ahead to the challenges we will face in the
coming years to sustain the virtuous cycle of growth and innovation—and to
share fully in its rewards.

The Economy from 1973 to 1993

The remarkable economic trends of the 1990s took many by surprise.
They represent a distinct change from the 1970s and 1980s, decades in
which the economy was plagued by persistent inflation, periodically high
unemployment, slow growth in productivity, rising inequality, and large
Federal budget deficits. Stagflation was an unwelcome phenomenon of the
1970s, as two major oil shocks were followed by simultaneous inflation and
recession. The massive and costly recession of the early 1980s and the
collapse of oil prices in 1986 broke the back of the very high inflation rates
that had emerged in the late 1970s. But as unemployment fell below
6 percent in the late 1980s, core inflation started to climb again. Between
1973 and 1993, GDP growth received a boost from the large numbers of
women and baby-boomers entering the work force. But at the same time,
persistently slow productivity growth (averaging less than half of what it had
been during the preceding 25 years) kept GDP growth in check.

These trends affected the incidence of poverty. In the 1960s and early
1970s, poverty had been declining as economic progress gradually raised the
incomes of those at the bottom. The nationwide poverty rate, which had
stood at 22.2 percent in 1960, fell to 11.1 percent in 1973. But the combi-
nation of slow productivity growth and a relatively slack labor market likely
played a role in ending this improvement, dragging down household
incomes, especially for the poorest. The poverty rate continued to fluctuate,
falling during expansions in the business cycle and rising during contractions.
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However, throughout the 1980s it never fell lower than 12.8 percent,
far above the low of the early 1970s. And by 1993 poverty had risen to
15.1 percent, almost matching the 1983 level of 15.2 percent, its worst since
the 1960s.

Federal budget deficits had become commonplace in the 1970s, but they
increased rapidly in the 1980s in the presence of a fiscal policy based on
overly optimistic budget forecasts. Efforts to restore fiscal discipline in 1990
failed because of a weakening economy, and deficits grew worse rather than
better, reaching almost $300 billion in fiscal 1992. By the end of fiscal 1981,
publicly held Federal debt had fallen to 25.8 percent of GDP. By the end of
fiscal 1993 it had almost doubled, to 49.5 percent.

Given these problems, few believed in 1993 that the U.S. economy could
achieve and sustain low unemployment rates, moderate inflation, or robust
productivity growth, let alone all three. The Federal Government seemed
incapable of balancing its budget, and there was little to suggest that U.S.
incomes could grow more rapidly than those in other major industrial coun-
tries. Yet in the years that followed, all of these seemingly improbable events
occurred—and at the same time.

What Makes the Economy New?

The U.S. economy today displays several exceptional features. The first is
its strong rate of productivity growth. Since 1995 the trend rate of produc-
tivity growth has been more than double that of the 1973-95 period. A
second is its unusually low levels of both inflation and unemployment. In the
past, low levels of unemployment have usually meant sharply rising inflation.
Yet despite an unemployment rate that has been close to (and at times
below) 4 percent for 2 years, core inflation has remained in the 2 to 3 percent
range. A third is the disappearance of Federal budget deficits. Federal fiscal
policy often becomes more expansionary as a period of economic growth is
sustained, yet in the past 8 years the structural budget balance has moved
steadily from a massive deficit to a large surplus. A fourth is the strength of
the U.S. economy’s performance relative to other industrial economies. As a
world technological leader, the United States might have been expected to
grow more slowly than countries that can benefit from imitating the leader’s
technological advances. Yet over the second half of the 1990s, the United
States continued to enjoy both the highest income per capita and the fastest
income growth of the major industrial nations. These developments reveal
profound changes in economic trends that justify the term “New Economy.”

Three interrelated factors lie behind these extraordinary economic gains:
technological innovation, organizational changes in businesses, and public

22 | Economic Report of the President



policy. Information technology has long been important to the economy.
But in the early 1990s a number of simultaneous advances in information
technology—computer hardware, software, and telecommunications—
allowed these new technologies to be combined in ways that sharply
increased their economic potential.

In part to realize this potential, entrepreneurs instituted widespread
changes in business organizations, reconfiguring their existing businesses
and starting new ones. These changes included new production methods and
human resource management practices, new types of relationships with
suppliers and customers, new business strategies (with some firms expanding
the scope of their enterprises through mergers and acquisitions, and others
streamlining them to best utilize core competencies), and new forms of
finance and compensation.

Public policy was the third driving force. This Administration embraced
policies and strategies based on fiscal discipline, investing in people and tech-
nologies, opening new markets at home and abroad, and developing an
institutional framework that supported continued global integration.
Together these created an environment in which the new technologies and
organizational changes could flourish.

The interactions among these three factors have created a virtuous cycle in
which developments in one area reinforce and stimulate developments in
another. The result is an economic system in which the whole is greater than
the sum of its parts. New technologies have created opportunities for organi-
zational innovations, and these innovations in turn have engendered demand
for these technologies and others still newer. The increased growth prompted
by the new technologies helped the Federal Government restrain its spending
growth and boosted its revenue; the resulting smaller budget deficits (and
later surpluses) have helped keep interest rates down, encouraging further
investment in new technologies. Economic policies directed toward
promoting competition have prodded firms to adopt the new technologies,
spurring other firms to innovate or be left behind. Policies aimed at opening
foreign markets have increased earnings in the U.S. technology sector,
leading to yet more innovation, including innovation in information tech-
nologies, which have lowered barriers to trade and investment still further.
These market-opening policies have also allowed U.S. producers to become
more productive, by expanding the variety of key inputs available to them.

This Report defines the New Economy by the extraordinary gains in
performance—including rapid productivity growth, rising incomes, low unem-
ployment, and moderate inflation—rthat have resulted from this combination
of mutually reinforcing advances in technologies, business practices, and
economic policies.

Chapter 1 | 23



Sustaining the Virtuous Cycle

Americans can be gratified by the achievements of the last 8 years, but we
must not become complacent. The economy has been performing well for so
long now that there is a danger of taking growth for granted. There are good
reasons to believe that the long-term trend rate of productivity growth has
increased relative to the post-1973 trend, and many new technologies do not
yet appear to have exhausted their potential for further improvements.
On the other hand, more moderate economic growth is projected for
2001 and beyond. Hence the economic forecast described in Chapter 2 is
optimistic, but also cautious about the future.

In addition, it would be a grave error to assume that the economy has been
so transformed that the basic rules of economics no longer apply. The poten-
tial for faster growth exists, but demand cannot run ahead of supply without
the danger of rising inflation. The economy also remains susceptible to
cyclical fluctuations. Indeed, the rewards of the New Economy are associated
with increased risk, since the economy depends more heavily than before on
financial markets, which remain volatile.

Abandoning the public policies that have helped transform the economy
would also be a mistake. The current prosperity certainly reflects, above all,
the efforts of the private sector, but it would be wrong—and dangerous—to
ignore the contribution of policy. In particular, it would be risky to put aside
the policies that have helped us move from huge budget deficits to large
surpluses and have laid the groundwork for the capital formation that has
been so important in stimulating growth. It would be just as dangerous to
undermine the policies that have supported the investments in people and
technologies that are the keys to advancing productivity. It would be folly to
abandon the efforts to increase competition in markets at home and abroad,
because it is this competition that helped create a domestic business environ-
ment in which entrepreneurs can flourish and a global economy from which
all Americans can benefit. Finally, the government should continue its efforts
to ensure that prosperity is more widely shared, because this is something the
private sector will not automatically accomplish on its own.

A strong economy, even the extraordinary economy of the last 8 years,
cannot solve all America’s problems or guarantee that every American will be
better off. Important steps have been taken to spread the benefits of
economic growth to disadvantaged regions and families. But much remains
to be done. The resources are available to tackle the problems of insufficient
access to health insurance, of aging educational facilities, and of a Social
Security system that lacks adequate long-term reserves, to name a few. The
challenge is how best to use these resources to improve the well-being of

all Americans.
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Information Technology and the New Economy

Spending on information technology has clearly played a leading role in
the recent acceleration of economic growth. Although this sector remains a
fairly small part of the economy—its share of GDP was an estimated 8.3
percent in 2000—it accounted for almost one-third of all output growth
between 1995 and 1999 (Chart 1-2). Even more remarkable, in 1999
business spending on information technology equipment and software was
responsible for more than 11 percentage points of the 14 percent real growth
in total equipment and software spending by business. The information
technology sector is also one that has seen a surge in innovation. To be sure,
the computer, the cell phone, optical fibers, lasers, and the Internet had all
been invented before the mid-1990s. But over the course of that decade, a
series of innovations in computer hardware and software and in telecommu-
nications took place that has allowed for new and complementary
interactions among these technologies on an unprecedented scale—
a dramatic example of which is the emergence and increasing commercial use
of the World Wide Web.

There is a broad consensus that information technology has been impor-
tant in the recent surge in economic performance. But the role of
developments beyond this sector remains more controversial. One view of
the recent economic transformation identifies the New Economy narrowly
with the production and use of information technology. Some proponents of

Roughly 30 percent of the growth in gross domestic income since 1995 has come from
the information technology sector.

Chart 1-2 Growth in Gross Domestic Income Due to the information Technology Sector
Percent of total growth
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Note: The information technology sector encompasses computer and communications hardware manufacturing,
software development, and computer and communications services. Data for 1998 and 1999 are estimates.
Source: Department of Commerce (Digital Economy 2000).
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this view argue that performance in the rest of the economy has simply
followed previous trends, or that the recent strong economic growth has
boosted it only temporarily.

Although the innovation and diffusion of information technology have
clearly been important, the broader definition of the New Economy adopted
in this Reporr more accurately conveys the pervasiveness of the recent
economic changes. A growing body of evidence now shows that the wide-
spread application of information technologies has stimulated remarkable
improvements in production processes and other business practices outside
the information technology sector. But innovations in information tech-
nology and its use have not been the only source of such change. Indeed,
there has been a surge in innovation in other technologies as well. Together
with supportive public policies, these changes have fundamentally trans-
formed the economy. An examination of recent productivity growth
supports this view.

The New Trend in Productivity Growth

Productivity is now growing considerably faster than it did over the 20
years after 1973 (Chart 1-3). What can be said about the sources of this
acceleration? Two simple analyses help to answer this question. The first esti-
mates the contributions to growth in aggregate private nonfarm business
productivity from each of the different sources of that growth, such as
increases in the amount of capital per worker. The second uses data on
output and employment by industry to pinpoint the areas of economic
activity where the acceleration has taken place.

Sources of Growth: Capital, Labor Quality,
and Total Factor Productivity

A standard model of economic growth allows us to estimate how various
sources have contributed to the recent acceleration of productivity. Table 1-1
shows that productivity, measured as output per hour in the private nonfarm
business sector, accelerated in the late 1990s. Its growth rate rose from
an annual average of 1.4 percent before 1995 to an annual average of
3.0 percent from 1995 through 2000. The total acceleration from the first
period to the second is thus slightly more than 1.6 percentage points. (The
results reported in Chart 1-3 and Table 1-1 are based on real output increases
that are averages of growth in production and growth in income, each of
which is a valid measure of private nonfarm output. The chart and the table
differ slightly in that the latter covers the private nonfarm sector and there-
fore excludes government enterprises.) The first question to ask about this
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The rate of productivity growth increased after 1995.

Chart 1-3 Output per Hour in the Nonfarm Business Sector
Index, 1992 = 100

i 3.1 percent
120 ’ | average annual
! ,
growth
o I 1995 t0 2000 X,
i 1.4 percent
1 average annual ’
growth .
100 |- 1973 to 1995 ol
90 -} / -
E I I ”
ol | ‘g |
,[ 1 Actual !

1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999

Note: Productivity is the average of income- and product-side measures. Productivity for 2000 is inferred from the
first three quarters. Shading indicates recessions.

Sources: Department of Commerce (Bureau of Economic Analysis) and Department of Labor (Bureau of Labor
Statistics).

total acceleration is how much, if any, of it is the result of business cycle
effects and how much is structural.

Productivity Growth and the Business Cycle

Productivity growth varies over the course of the business cycle, typically
speeding up in the early stages of booms and slowing or even turning nega-
tive in slumps. But changes in productivity also have an underlying
structural, or trend, component. There is no foolproof way to tease apart
these cyclical and structural components in the productivity changes one
actually observes. The increase in productivity growth after 1995, however, is
noteworthy in that it occurred at a time when the economy already was
enjoying a high rate of resource utilization. Sharp increases in productivity
have usually occurred in economies recovering from recession (Chart 1-3).
By contrast, since 1995 the U.S. economy has followed a steeper productivity
trend, which started well after the 1990-91 recession was over.

Statistical estimates suggest that almost none of the acceleration in produc-
tivity after 1995 has been cyclical. An econometric model in which hours
worked adjust gradually to changes in output indicates that, by 1995, strong
demand had already pushed actual productivity about 2 percentage points
above where it would have been otherwise. From 1995 through 2000, the
cyclical component of productivity edged up only slightly relative to its
trend, so that actual productivity grew only slightly faster (by 0.04 percentage
point) than structural productivity (Table 1-1). As of the third quarter of
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TABLE 1-1.— Accounting for the Productivity Acceleration in the 1990s
[Private nonfarm business sector; average annual rates]

1973 1995 Change

Item to to (percentage
1995 2000 points)
Labor productivity growth rate (percent) .......cccoooovvveveicvccvereinne, 1.39 3.01 1.63

Percentage point contributions:

Less: Business cycle effect .00 .04 .04
Equals:  Structural labor productivity 1.39 2.97 1.58
Less: Capital SErviCes .......covevveveereeeeeereereeeeennens 70 1.09 38
Information cap . A1 1.03 .62
Other capital services....... .30 .06 -.23
Labor quality 27 27 .00
Equals:  Structural TFP ..o 40 1.59 1.19
Less: Computer sector TFP 18 .36 18
Equals:  TFP excluding computer sector TFP 22 1.22 1.00

Note.—Labor productivity is the average of income- and product-side measures of output per hour worked.
Total factor productivity (TFP) is labor productivity less the contributions of capital services per hour (capital
deepening) and labor quality.

Productivity for 2000 is inferred from the first three quarters.

Detail may not add to totals because of rounding.

Sources: Department of Commerce (Bureau of Economic Analysis) for output and computer prices; Department
of Labor (Bureau of Labor Statistics) for hours and for capital services and labor quality through 1998; and Council
of Economic Advisers for the business cycle effect and for capital services and labor quality for 1999 and 2000.

2000, the cyclical component of productivity was still above trend,
suggesting that actual productivity growth is likely to fall below trend growth
over the next year or so, as GDP growth moderates. But the estimates indi-
cate that there has been a structural acceleration in productivity since 1995 of
slightly less than 1.6 percentage points.

Even though economists differ as to the correct way to adjust for responses
to the business cycle, the finding that a structural acceleration has taken place
is robust. For instance, even if the cyclical adjustment used here proved to be
in error, and in fact productivity growth after 1995 received a boost of as
much as 0.5 percentage point a year from shifts due to the business cycle, one
would still conclude that a structural acceleration of productivity of greater
than 1 percentage point has taken place.

The fact of a shift in the trend of structural productivity growth does not
tell us how permanent that shift will turn out to be. All one can say is that
the post-1995 acceleration does not appear to be associated with the normal
business cycle variation of productivity. Whether the structural trend that
emerged in 1995-2000 will continue for many more years, or whether
structural productivity growth will moderate sooner, remains uncertain. We
could be observing not a long-term shift to a faster productivity growth rate
but simply a shift to a higher level of productivity, with faster growth for a
while followed by a return to the pre-1995 trend. Or we may be witnessing
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the opportunity for faster trend growth over a longer time span. Chapter 2
revisits this issue in the discussion of the forecast.

Contributors to the Structural Productivity Acceleration

In general, a structural acceleration in productivity can come from an
increase in any of the following four sources of growth or their combination:

* growth in the amount of capital per worker-hour throughout the
economy (capital deepening)

* improvements in the measurable skills of the work force, or labor quality

* total factor productivity (TFP) growth in computer-producing
industries, and

* TFP growth in other industries.

TFP growth is the increase in aggregate output over and above that due to
increases in the quantities of capital or labor inputs. For example, TFP
growth may result when a firm redesigns its production line in a way that
increases output while keeping the same number of machines, materials, and
workers as before.

Capital investment has been extremely strong during the current expan-
sion. Particularly after 1995, investment in computers and software
responded markedly to robust economic growth, low real interest rates, a
strong stock market, and rapidly falling computer prices. As Table 1-1
shows, investment in information technologies added slightly more than
0.6 percentage point to the increase in structural productivity growth after
1995. Because the rate of investment in capital goods other than computer
hardware and software slowed during that period, the contribution of overall
capital deepening to increased productivity growth was only about
0.4 percentage point, or roughly 24 percent of the post-1995 acceleration
of structural productivity.

The Bureau of Labor Statistics measures labor quality in terms of the
education, gender, and experience of the work force. Using statistical
methods, the Bureau determines differences in earnings paid to workers with
different characteristics and infers that these relative wage differences reflect
relative productivity differences. Measured in this way, labor quality has risen
as the education and skills of the work force have increased. Because that
increase occurred at about the same rate before and after 1995, however, the
contribution of labor quality to the recent acceleration in productivity has
been negligible.

The rate of growth in TFP in computer-producing industries has been
rising. Computer prices have been falling as technological improvements are
adopted and made available commercially. The decline in prices was particu-

larly marked from 1997 to 1999 (Chart 1-4). Calculations based on
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Declines in computer prices were especially rapid between 1997 and 1999.

Chart 1-4 Producer Price Index for Electronic Computers
12-month percent change
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Source: Department of Labor (Bureau of Labor Statistics).

these price changes indicate that computer manufacturing accounts for about
0.2 percentage point, or about 11 percent, of the acceleration in structural
productivity.

The final contribution comes from accelerating TFP in the economy
outside the computer-producing industries. The contribution of this
“non—computer sector TFP” category is calculated as a residual; it captures
the extent to which technological change and other business and workplace
improvements outside the computer sector have boosted productivity growth
since 1995. This factor accounts for about 1.0 percentage point of the accel-
eration in productivity, or about 63 percent of the total. (The percentages do
not sum to 100 because of rounding.) This implies that improvements in the
ways capital and labor are used throughout the economy are central to the
recent acceleration in productivity. Some of these gains have likely resulted as
firms learn to apply innovative information technology to their particular
business and production methods.

Productivity Increases by Sector and Industry

The figures reported above indicate that both the more widespread use of
information technology and improvements in business practices have
boosted productivity growth. Data on productivity growth by industry
provide a further means of exploring this idea. If the story is correct, these
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data should show, for example, an acceleration in productivity in wholesale
and retail trade as a result of improvements in distribution and supply chain
management. Improvements would also be expected in financial and
business services, both of which are heavy users of information technology.

Table 1-2 shows growth in value added per full-time equivalent employee
by industry in 1989-95 and 1995-99. With some important qualifications,
the evidence does show that productivity growth increased after 1995 in
industries that are heavy users of information technology. A further analysis
sorted industries into two groups according to the intensity with which they
use information technology (as indicated by the ratio of their spending on
information technology to their value added in 1996). The dividing line
between the two groups was determined such that each group accounted for
roughly half of the value added in the economy in 1996. The analysis found
that growth in value added per employee was considerably more rapid in the
more information technology—intensive group of industries between 1989
and 1999. In addition, the acceleration of value added per employee in this
group was more than 50 percent greater than the acceleration in the less
information technology—intensive group (Table 1-2).

Striking evidence of improvements in distribution and in the management
of the supply chain comes from wholesale and retail trade, both of which
experienced much faster productivity growth after 1995. In 1999 these
industries accounted for 25 percent of full-time equivalent employees in
private industry. Output in these industries increased significantly without
corresponding increases in employment.

Data for financial institutions as a group also show an acceleration in
productivity after 1995, supporting the view that these heavy users of infor-
mation technology have performed well. Within financial institutions,
however, this observation holds true only for nondepository institutions and
brokers. Banks and other depository institutions experienced a reduction in
productivity growth after 1995. The insurance industry also experienced an
acceleration in productivity, reversing what had previously been negative
productivity growth.

The services sector showed an acceleration in productivity, but this sector
still experienced negative productivity growth after 1995. Business services
shifted from negative to positive productivity growth, as did personal
services. Health services, the largest industry in this sector, reduced its rate of
productivity decline.

On balance, the pattern of productivity growth by industry is consistent
with (although it does not prove) the view that improved business practices
and more-productive use of information technology have played an impor-
tant role in the acceleration of productivity. In addition, some of the gain in
productivity is presumably associated with capital deepening.
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TABLE 1-2.— Labor Productivity Growth by Industry, Selected Periods, 1989-99
[Value added per full-time equivalent employee; average annual percent change]

1989 to 1995 to 1
Item 1995 1999 Change
PHIVALE TNUSEIIES? wevvreeeereeeereesseeesseseesssssesssessesssesseseeeee 0.88 231 1.43
Agriculture, forestry, and fisheries 34 1.18 84
Mining............ 4.56 4.06 -50
Construction... -.10 -.89 -79
Manufacturing ......cccvvviriiiiinee s 3.18 4.34 1.16
Durable goods 4.34 6.84 2.51
Nondurable goods 1.65 1.07 -59
TranspOrtation ..o 248 1.72 -.76
Trucking and warehousing 2.09 -.13 -2.82
Transportation by air.. 4.52 4.52 00
Other transportation 1.51 2.14 63
Communications 5.07 2.66 -2.41
Electric, gas, and sanitary services 2.51 2.42 -.09
Wholesale trade...... 2.84 7.84 4.99
Retail trade 68 4.93 4.25
Finance, insurance, and real estate ...........ccccccoevvcveereerrecenne. 1.70 2.67 .97
Finance 3.18 6.76 3.58
Insurance -.28 44 72
Real estate 1.38 2.87 1.49
SBIVICES .rvvviveriserises sttt -1.12 -.19 93
Personal services -1.47 1.09 2.55
Business services.... -.16 1.69 1.85
Health services.... -2.31 -1.06 1.26
Other services =12 =71 01
Addenda:

Intense information technology users 243 4.18 1.75
Less intense information technology users -.10 1.05 1.15

" Percentage points.

ZNot directly comparable with the private nonfarm business sector results shown in Table 1-1, because the income-
side data used here include agriculture and because data in Table 1-1 are based on the average of income- and
product-side measures of output per hour worked.

Source: Council of Economic Advisers, based on data from Department of Commerce (Bureau of Economic Analysis).

Some difficulties in the data, however, both help explain certain puzzles or
anomalies in Table 1-2 and suggest that these results should not be taken as
definitive. First, consistent data on output and labor input by industry are
available only for 1987-99. The cyclical peak year of 1989 is taken as the
starting point here, further shortening the span of the data. The brevity of
the time periods before and after 1995 mean that observed growth rates may
not reflect actual industry trends. Second, output in the private sector (or in
nonfarm business) is computed initially at the aggregate level and then
broken down by industry. Because this process is inexact, productivity
growth can be overestimated in one industry and underestimated in another.
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Third, difficulties in constructing price deflators for industries such as busi-
ness services, insurance, and health care add errors and uncertainties to
estimates of productivity in these industries and in every industry that
purchases inputs from these hard-to-measure industries. The negative
productivity growth reported for health care, for example, seems inconsistent
with the rapid pace of technological innovation in that industry (see Chapter 5).

Despite these data problems, the industry results are important. Some
prior analyses based on earlier data appeared to conflict with the view that
productivity growth was increasing in computer-using industries. This new
evidence, however, broadly supports the view that the new technologies are
yielding economic benefits.

Learning from the New Productivity Trends

The breakdown of the sources of accelerated productivity and the analysis
of industry data suggest three important lessons:

o The information technology sector itself has provided a direct boost to
productivity growth. Part of the recent surge in productivity is the direct
result of productivity growth within this sector.

o The spread of information technology throughout the economy has been a
major factor in the acceleration of productivity through capital deepening.
Increasingly, companies have been eager and able to buy powerful
computers at relatively low prices. The rapid advances in computer
technology, together with favorable economic conditions, have fueled a
computer and software investment boom.

*  Quiside the information technology sector, organizational innovations and
better ways of applying information technology are boosting the produc-
tivity of skilled workers. A variety of changes that go beyond the direct
application of new computer technology, including structural changes
in private businesses and more effective use of worker skills, have
further boosted productivity.

What accounts for the changes revealed in this productivity analysis?
Answering this question requires moving behind the aggregate and industry
numbers to consider three sets of complementary developments: changes
within the information technology sector, changes in other sectors, and
changes in economic policy.
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Innovations in the
Information Technology Sector

Dramatic developments occurred within the information technology
sector in the 1990s, particularly in the second half of the decade, when the
pace of innovation accelerated. The top left panel of Chart 1-5 shows the
surge in private research and development (R&D) spending on information
technology, and the top right panel shows the increase in the pace of innova-
tion (as measured by the number of information technology patents granted
annually). The bottom left panel depicts the surge in the production of
computers, semiconductors, and communications equipment: between 1992
and 2000, real output in this sector increased more than 13-fold. The
bottom right panel shows the rapid increase in employment in the industries
providing computer, data processing, and communications services.

The process by which new information technologies are created in the
United States has undergone a number of major changes that have trans-
formed the ways in which such innovation occurs. In much of the postwar
period, defense spending was a major driver of innovation, and the Federal
budget was a more important source of R&D funding than it is today.
Innovation, however, was undertaken predominantly by large manufacturers,
and the U.S. economy was less integrated with the international economy
than it is today. That situation has changed considerably, as Chapter 3
describes in detail. Four developments in particular deserve mention: changes
in the competitive environment, changes in organizational structures,
changes in compensation and finance, and innovations in complementary
technologies.

Growing Competition

The information technology sector is being driven by heightened compe-
tition in an increasingly deregulated economy in which international trade
plays an ever-growing role. These pressures foster the creation and adoption
of new technologies, especially in the private sector, which has begun to play
a greater role in innovation since the end of the Cold War. When businesses
bring innovations to market, their rivals are given strong incentives to inno-
vate as well. In the area of information technology, the firm that is the first to
gain market acceptance for a new type of product often gets to set the stan-
dard for that product, and therefore is most likely to capture the lion’s share
of the market. The innovating firm can then exploit its early success, to
develop the next generation of technology and products. The prospect of
second-generation success thus raises the premium on rapid innovation.
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A host of measures show a surge in information technology activity since the early

1990s.

Chart 1-5 Indicators of Growth in Information Technology Activity
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For firms to have strong financial incentives to innovate, there must be
strong demand for such innovation from other firms in other industries.
Almost 70 percent of all information technology products are purchased by
the wholesale and retail trade, finance, and telecommunications industries.
Competition in these industries (often on a global level) encourages them to
seek out new technologies to improve their own productivity. Unlike in some
other countries, in which barriers to entry, pricing restrictions, and other
business restrictions restrain competition, in the United States competitive
pressures are generally strong. Deregulation in finance and telecommunica-
tions has helped create an increasingly competitive environment.

The number of new firms in the information technology sector is a
measure of the incentives and opportunity to innovate—and the figures
paint a dramatic picture. Between 1990 and 1997 the number of informa-
tion technology firms more than doubled (Chart 1-6). Many innovations
have come from talented individuals in small startup companies that are
willing to take risks.

Organizational Changes

Competitive pressures have increased the importance of introducing new
products and processes quickly. Yet the know-how required to create these
products has become more complex and more dispersed. Today it is rarely

The number of firms in the information technology sector more than doubled in the
1990s.

Chart 1-6 Information Technology Firms
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cost-effective for a single firm to control an entire innovation process. As a
result, businesses have altered the organizational structures within which
innovation takes place.

A smaller fraction of R&D now takes place within large, integrated
companies. Small firms are responsible for an increasing share of the Nation’s
industrial research. Collaboration between innovating firms has become
commonplace, as the dramatic growth in interfirm technology alliances in
the 1990s demonstrates. Furthermore, today’s innovations increasingly draw
upon scientific knowledge, much of which is developed by universities and
national laboratories. To take advantage of this science base, private firms are
now performing more basic research than ever before. And because prox-
imity to these universities and national laboratories matters—by improving a
firm’s chances of capturing spillovers and of hiring high-quality researchers—
innovation today is often characterized by geographic concentration into
high-technology clusters such as Silicon Valley, California. In these clusters
and elsewhere, many new firms, free of the constraints often imposed in
large, established corporations, continually enter the market with new tech-
nologies and innovative business ideas.

Innovations in Compensation and Finance

New methods of financing have evolved to address the needs of new
entrants and of R&D in the information technology sector. Traditionally,
firms have used their physical plant and equipment as collateral for
financing. But the unique challenges of promoting innovation in sectors
where much of the know-how is based on intangible capital, plus the consid-
erable risks involved in financing high-technology companies, have generated
new institutional arrangements. Venture capital, in particular, has played a
crucial role, supplying funds and providing management know-how and
connections for entrepreneurs. Initial public offerings (IPOs) have also been
instrumental. The information technology sector has made extensive use of
new compensation mechanisms that provide incentives to talented workers
and managers. For example, stock options enable firms to attract and retain
talent while passing some risk on to workers. The vibrant stock market has
also been important, allowing venture capitalists to cash out more easily
through IPOs and enabling workers holding stock options to boost their
earnings. In an important sense, success has generated success, as venture
capitalists score big and then use their augmented capital to seek out new
profit opportunities.

The excitement over the technology revolution drove technology stocks to
extraordinary heights in the spring of 2000, although they have retreated
since then. The volatility in technology equity markets can be disruptive to
companies seeking new funding, but investors’ willingness to take risks and
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the availability of financial resources for successful entrepreneurs continue to
make U.S. financial markets important contributors to the New Economy.
Even after the recent decline in the technology sector, price-earnings ratios
remain high. This indicates that investors are still willing to take a chance
on companies with low current earnings but the potential for rapid
future growth.

New Complementarities

The changes in the information technology sector have been both cumu-
lative and complementary. Innovations in one area have created demands in
another. Breakthroughs in communications and data compression tech-
niques, for instance, generate demand for improved software and for more
powerful computers. Complementarities operate on both the supply and the
demand sides. In particular, the falling costs associated with the use of
computers have made certain types of research feasible for the first time—
the mapping of the human genome, for instance, was made feasible by
computers. Information technology is becoming increasingly important in
the development of new treatment options, and the Food and Drug
Administration uses computers to streamline the analysis and approval of
new drugs. Demand is particularly powerful when it generates positive
feedback through network effects. E-mail, for example, becomes increasingly
useful as more people use it.

The evidence suggests, then, that a number of factors have combined to
create a uniquely favorable climate for entrepreneurs. These factors include a
growing demand for new and improved technologies (spurred by intense
domestic and global competition and technological complementarities), the
improved capacity of reorganized firms and networks to supply the new
technologies, and innovations in thriving financial markets.

Innovation Throughout the Economy

Simply buying and installing new technology does not automatically
increase productivity, profitability, or job creation. Yet some views of the
New Economy reveal a kind of naive technological determinism that ignores
the vital role of complementary changes in production and business prac-
tices. Companies throughout the U.S. economy have been radically
transformed by new technologies that enable entire product networks to
become more efficient, effective, and integrated. These transformations are
detailed in Chapter 3, but a few of the most important changes are noted
here, including changes in production, inventory and supply management,
customer relations, and corporate structure.
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New Production Methods

Innovations in information technology have generated many changes in
manufacturing processes. New technologies permit workers to analyze data
and make detailed adjustments to production lines on the plant floor,
boosting productivity, improving quality, and lowering costs. The availability
of data, often on a real-time basis, allows for continuous performance evalu-
ation that can improve efficiency. Workers who have access to information
technology can be empowered with more decisionmaking responsibility. In
addition, the new technology allows organizations to disseminate informa-
tion and coordinate their activities more easily, resulting in less hierarchical
organizational structures. In turn, these new structures may reduce costs and
further increase efficiency. Finally, as in the information technology sector
itself, innovations in the way workers are compensated can help firms achieve
greater productivity gains from new technology, spurring further innovation
in compensation and finance. Studies suggest that worker performance
improves when incentives are tied more closely to performance. Stock
options have become more common as a method of attracting, retaining, and
rewarding employees.

Changes in Inventory and Supply Chain Management

Firms typically hold inventories as a cushion against uncertainties.
Producers keep excess raw materials and other inputs on hand to prevent
shortages on the production line, for example, and stores maintain invento-
ries to meet fluctuations in demand. The need for inventories springs in part
from incomplete information about demand. For this reason, technologies
that improve the dissemination of information enable companies to react
more promptly to market signals and to economize on inventories (by
sharing point-of-sale data, for example). Indeed, aggregate inventory-to-sales
ratios have fallen significantly since the early 1990s (Chart 1-7).

The new information technologies have also changed the nature of rela-
tionships between firms and their suppliers. Procurement practices have
changed radically, as firms become linked to suppliers through Internet-
based business-to-business marketplaces. This capability allows businesses to
streamline procurement activities, lower transactions costs, improve the
management of supplier relationships, and even engage in collaborative
product design. “Just-in-time” delivery, facilitated by a more efficient trans-
portation network including both surface and aviation infrastructure, has
been instrumental in allowing firms to reduce inventories and lower costs
while continuing to provide essential services to producers and consumers.
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Supply chain management has reduced inventories.

Chart 1-7 Inventory-to-Sales Ratio in Manufacturing and Trade
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New Relationships with Customers

Information technologies give firms the ability to develop richer, more
targeted relationships with their customers. Firms are able to tailor marketing
and product design more precisely to customer needs. Customers, in turn,
are able to find and compare the products that most closely match their pref-
erences. Scanner data from retail stores allow companies to monitor which
items are selling and which are not. This information can be transmitted
back to manufacturers, who can then adjust their production schedules. This
avoids stockouts and surplus inventory. The information from scanners can
also be used for marketing. Customers who have purchased outdoor adven-
ture products, for example, can be sent information on related gear or travel
opportunities that they may wish to purchase.

Shifting Corporate Boundaries

Markets allocate resources efficiently by setting prices, expanding choices,
and encouraging competition. But in situations where pricing and writing
contracts is costly and difficult, where uncertainty is high, and where infor-
mation is difficult to come by, some activities may be more efficiently
undertaken within the firm than in the marketplace. Transactions costs thus
affect the make-or-buy decision, which determines where the firm’s bound-
aries end and the market begins. Information technologies can radically
change where these boundaries should be drawn, and this sets in motion
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both centrifugal and centripetal forces. An example of the latter is the large
number of recent mergers, some motivated by the belief on the part of some
firms that new technology allows the span of organization to be extended. As
Chart 1-8 shows, both the number and the value of mergers and acquisitions
have moved to new heights as firms seek to capitalize on both efficiency gains
and increased market power. On the other hand, many small firms may be
able to benefit by specializing in a few core activities. This can lead compa-
nies to spin off parts of their operations—an example of centrifugal forces
at work.

Both the number and the total value of mergers and acquisitions have exploded.

Chart 1-8 Mergers and Acquisitions Involving U.S. Firms
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Behind the New Trends: The Role of Policy

The Administration’s policy strategy has complemented and fostered the
private sector initiatives that generated these new trends. The approach has
rested on three major pillars: fiscal discipline, investing in people and tech-
nologies, and opening markets at home and abroad. Each of these policy
emphases has contributed to the economic environment in which the New
Economy has thrived. They have promoted the emergence of an economy in
which innovative new businesses are stimulated by relatively low interest
rates, an abundant supply of risk capital, world-class educational and research
institutions, a well-educated and well-trained work force, competitive
product and labor markets, and the development and diffusion of the
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Internet. In addition, the Administration has pursued new social policies to
ensure that the American people have the opportunities to share in the gains
of the New Economy.

Fiscal Discipline

The Omnibus Budget and Reconciliation Act of 1993 was the right policy
package at the right time. The Federal funds rate had been moved to a low
3 percent in 1992 in an attempt to stimulate the economy and create jobs.
But long-term interest rates remained stubbornly high. The 10-year Treasury
bond rate averaged 7.0 percent in 1992—unusually high for a weak
economy. Bond yields were being predictably affected by the forces of supply
and demand: the Federal Government was set to run a deficit of almost
$300 billion, adding a massive new increment to the already swollen stock of
outstanding debt. With an oversupply of government bonds and the
prospect of even more to come, bond and stock prices were depressed, and
yields were correspondingly high.

In 1992 the new Administration was elected on a promise to turn the
deficits around. After a tough political battle in 1993, the Administration
was able to deliver on that promise. The 1981 reductions in tax rates for
those in the upper income brackets were partly rolled back, and Federal
spending was restrained. The markets responded quickly to this serious effort
to address the deficit by lowering expectations of future inflation, and long-
term interest rates accordingly fell. The 10-year Treasury rate hit a low of
5.3 percent in October 1993. Over the next year or so, the combination of a
stronger economy and the Federal Reserve’s decision to boost short-term
rates pushed long-term rates slightly upward again, but they remained lower
than they would have been without deficit reduction.

As economic growth and further restraints on spending (including the
bipartisan 1997 budget agreement) turned the huge deficits into surpluses, a
new fiscal environment emerged. The 10-year Treasury rate fell below
6 percent in 1998 and 1999. And despite the extraordinarily strong economy
and associated upward movement in short-term rates, that rate stood at only
5.7 percent in November 2000. With a swing in the budget balance of an
impressive $492 billion over the last 7 years, the budget surplus for fiscal
2000 came in at $236 billion, or 2.4 percent of GDP.

Chart 1-9 shows budget deficits and surpluses in each fiscal year from
1970 to 2000. The ups and downs caused by the business cycle are clearly
visible. But even clearer are the trend prior to 1993 and the subsequent sharp
turnaround. The 1993 deficit reduction act and subsequent restraints on
spending both fueled and capitalized on the private sector’s potential for
rapid growth. (See Chapter 2 for more discussion of fiscal policy and
the deficit.)
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The budget balance improved sharply after 1993.

Chart 1-9 Federal Budget Balance
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The most direct link between improved fiscal discipline and growth is that
through low interest rates, which encourage investment. As interest rates fall,
financing of all kinds of activities becomes less costly. In addition, low
interest rates help keep the stock market strong, allowing companies both old
and new to lower their cost of capital. Ultimately, the combination of falling
prices for investment goods and reduced interest costs stimulated dramatic
growth in investment. Led by equipment and software purchases, investment
grew 13 percent per year between the first quarter of 1993 and the third
quarter of 2000. Investment is not the only engine of growth, but new tech-
nologies cannot be acquired without it. Strong investment is essential to
rapid growth, and by reducing the amount of saving that must go to finance
the public debt, fiscal discipline has made room for strong investment.

The result has been a virtuous cycle, in which the right policies in 1993
kicked off a chain reaction of smaller deficits, lower costs of capital, higher
investment, increased technology in the workplace, and faster economic
growth. As the deficit became a surplus, the virtuous cycle kept turning.

Investing in People and Technology

If fiscal discipline had been achieved through cutbacks in education,
training, and technological development, it probably would have failed. At
the least it would have undermined the potential for long-term growth. But
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the Administration did not make this mistake; instead its budget proposals
consistently pushed for increased spending for growth-oriented programs
while reducing total outlays. And although not all the requests were approved
in the final budgets, substantial funding increases did occur in these areas.

Investments in people have come along several fronts. The Administration
has invested in children through support of kindergarten through 12th grade
(K-12) education, it has helped Americans attend college, and it has worked
hard to improve the training opportunities available to American workers.

Our public schools play a crucial role in determining the future produc-
tivity of American workers. The Federal Government has been an important
contributor to K-12 education by helping to ensure a more equitable distri-
bution of opportunities. Federal funds offset a good deal of the difference in
educational spending between rich and poor districts. Through the E-rate
program, the Administration has helped schools invest in new technologies
for the classroom. The Administration has also provided leadership on initia-
tives to reduce class size, raise standards, and improve accountability.
Programs such as the 21st Century Community Learning Centers Program
help communities utilize their school buildings after school hours to provide
enriching programs for children.

The New Economy has provided increasing rewards for higher education.
Responding to this fundamental change in the labor market, the
Administration has helped students prepare for college through the GEAR
UP (Gaining Early Awareness and Readiness for Undergraduate Programs)
and TRIO programs. These programs help students in high-poverty schools
and from low-income families through academic enrichment programs and
mentoring. For students who are admitted to college, Administration
programs such as the HOPE Scholarship tax credit and the Lifetime
Learning tax credit help students and their families afford the tuition. The
Administration has also substantially increased the funds available through
the Pell grant program.

Because learning continues throughout a lifetime, and skills often need to
be updated, the Administration has strongly supported training programs for
those already in the work force or seeking to rejoin it. The Workforce
Investment Act provides job training and job search assistance, with priority
given to low-income and displaced workers. In conjunction with the
programs of the Workforce Investment Act, Youth Opportunity Grants help
at-risk youths develop job skills. The Administration has also supported the
NAFTA Transitional Adjustment Assistance program to address the needs of
workers affected by economic dislocations resulting from the North
American Free Trade Agreement.

During the past 8 years, research funding at the National Science
Foundation has been increased by more than 60 percent, and that for the
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National Institutes of Health by more than 80 percent. Information tech-
nology has also been targeted for increased research. For fiscal 2001 the
President requested more than $2 billion in Federal support for information
technology research, which will substantially increase the Federal commit-
ment to R&D in this area. He also called for a new initiative in
nanotechnology, which could someday lead to the ability to store the infor-
mation equivalent of the Library of Congress in a device the size of a sugar
cube, and the development of materials that are 10 times stronger than steel
but a fraction of the weight.

Of equal importance has been the Administration’s commitment to
fostering innovation in the private sector. The Research and Experimentation
tax credit has been extended through 2004. The Administration supported
the Internet Tax Freedom Act, which imposed a moratorium on Internet
taxes, enhancing the ability of entrepreneurs to explore new commercial
applications of this medium. The White House’s Framework for Global
Electronic Commerce called for private sector leadership and limited govern-
ment involvement: government should intervene only to support a
predictable, consistent, and simple legal environment for e-commerce. The
Administration has also supported reform through the Telecommunications
Act of 1996, which encouraged competition in the telecommunications
industry and has led to lower prices, more customer choice, and faster
deployment of broadband networks to homes and businesses.

Setting the Rules for Fair and Open Competition

The United States has long had a bipartisan agenda aimed at expanding
world trade and investment, and a succession of Administrations have nego-
tiated trade agreements in various forums. Over the past 8 years, this
Administration has sustained the Nation’s agenda for international trade,
signing and achieving ratification of a series of important international agree-
ments. These include the North American Free Trade Agreement establishing
a free-trade area throughout Canada, Mexico, and the United States; the
Uruguay Round agreement of the General Agreement on Tariffs and Trade,
which set up the World Trade Organization (WTO), a rules-based, member-
driven organization that regulates tariffs and trade worldwide; multilateral
agreements within the WTO on trade in financial services, basic telecom-
munications, and information technology; a moratorium on tariffs on
digitally delivered goods; and an agreement with China that has paved the
way for its entry into the WTO. This extraordinary record of achievement
has already paid off in improved economic performance and will contribute
to continued growth ahead.
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Globalization, spurred in part by these and other agreements, has been
particularly important in promoting the competitive pressures that have
made the U.S. economy so innovative. Foreign competition encourages U.S.
firms to improve and innovate, as firms that compete against the best compa-
nies in the world are likely to adopt best practices themselves. U.S.
companies have also had the opportunity to take their own best technologies
and practices overseas through exports and foreign direct investment.
Globalization has also increased price competition, helping to keep
inflation down.

Globalization has also played a key role in enhancing domestic production
and adoption of information technologies. By exporting to global markets,
U.S. innovators have achieved scale economies that can increase the returns
to R&D in information technology. U.S.-based producers also use compo-
nents that can be produced more cheaply abroad than at home to make
products that are internationally competitive. The importance of such global
linkages for the computer industry is vividly indicated in Chart 1-10, which
shows that, in 1999, imports accounted for fully 60 percent of U.S. domestic
spending on computers, while about 50 percent of domestically produced
computers were exported.

International competition has reinforced competition at home. The vast
U.S. market provides a competitive environment for most industries, even
without foreign trade. This large national market has been one of the great
strengths of the U.S. economy over the years. But competition can be threat-

Trade is vital to the computer sector.

Chart 1-10 Computer Imports and Exports as a Share of Computer Purchases and Production
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ened if a single company abuses its dominance in a market. Under this
Administration, this threat has been met by the active enforcement of U.S.
antitrust laws. These laws do not discourage successful companies from
growing and gaining market share by creating competitive products and
services. Rather, they prevent companies from seeking to gain a market posi-
tion that would threaten competition in an industry. Antitrust laws limit
corporate conduct that undermines competition and consequently harms
consumers. Indeed, the ultimate goal of antitrust legislation is to protect
consumers’ interests.

Regulatory policies have also promoted competition. The regulatory
reform movement has been bipartisan ever since its beginnings in the 1970s,
and the 1990s have been no exception. The 1996 Telecommunications Act
and auctions of portions of the electromagnetic spectrum to telecommuni-
cations providers have allowed new companies to compete against existing
ones and dramatically expand the availability of wireless service. This
industry has exploded with new investment and new services, and with a
third generation of wireless service on the horizon, it is vital that progress
not be slowed.

In financial services, the Glass-Steagall provisions instituted in the 1930s
prevented banks from joining with stockbrokers and insurance companies to
create financial monopolies. Restrictions on interstate banking prevented
bankers from straying too far from the geographic areas they knew well.
Given the massive financial instability of the 1930s, narrowing the range of
banks’ activities was arguably important for that day and age. But those rules
are not needed today, and the easing of interstate banking rules, along with
the passage of the Financial Services Modernization Act of 1999, have
removed them, while maintaining appropriate safeguards. These steps allow
consolidation in the financial sector that will result in efficiency gains and
provide new services for consumers.

Social Policies

As shown earlier, the stunning economic performance over the past 8 years
has generated sharp reductions in poverty and across-the-board improve-
ments in income. The expansion has created a high-employment economy
that has provided economic opportunities for disadvantaged workers and
those who have not yet acquired marketable skills. Faster growth in labor
hours made an important contribution to the acceleration in output that
occurred in the second half of the 1990s. In a tight labor market, employers
hire and train workers they might previously have passed over. During the
1990s employers hired and trained young people and older workers, who
typically comprise an untapped pool of potential. But specific policies have
also expanded opportunities.

Chapter 1 | 47



The Earned Income Tax Credit increases the payoff from work for low-
income families, especially those with children. Since 1993 the benefits and
coverage of this credit have been expanded. In 1999 beneficiaries received a
total of nearly $31 billion (compared with $15.5 billion in 1993), and the
number of families receiving assistance increased by one-third, from 15
million to nearly 20 million. The minimum wage operates in tandem with
the Earned Income Tax Credit to raise the incomes of working families. The
Administration proposed an additional $1 increase in the minimum wage in
2000. Even without this change, when combined with the maximum
40 percent subsidy from the Earned Income Tax Credit, the effective
minimum wage is $7.21 per hour of work. The cost to employers, however,
is much lower. Meanwhile welfare reform has encouraged families to become
self-sufficient and has supported them as they make the transition to work.
The Administration is reaching out to communities left behind by economic
growth with its New Markets Initiative, passed with bipartisan support.

Some have suggested that all government programs designed to help the
disadvantaged reduce incentives and discourage economic growth. This argu-
ment maintains that only a laissez-faire policy is compatible with the labor
market flexibility necessary to achieve strong economic performance. But the
Earned Income Tax Credit, welfare reform, assistance with the transition
from welfare to work, and support for lifelong learning all indicate that
government intervention can both improve incentives to work and reduce
economic inequality.

Challenges for the Future

Economic performance in the last 8 years has been so strong and so qual-
itatively different from that of the previous two decades that it may seem
obvious that a New Economy has emerged. When productivity growth and
GDP growth both accelerate sharply, when unemployment and inflation fall
to their lowest levels in 30 years, when poverty starts to fall again after years
of worsening, and when incomes accelerate across the board, clearly a signif-
icant change has occurred.

In addition, the economic transformations described in this Report point
to a truly New Economy. Information technology has become a pervasive
part of economic life, changing the way nearly all Americans work—from
farmers using the Internet to check a satellite report on soil moisture, to soft-
ware designers using the latest technology to create a new learning program.
Computers have been facilitating change in business systems for some time,
but the explosive growth in the production and use of information
technology that has taken place in recent years has gone much further. The
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American economy has been profoundly altered. The innovations that have
taken place both within the information technology sector and throughout
the rest of the economy have included complementary developments in
organization, business practices, and public policies.

But the New Economy label is easy to misuse. The New Economy cannot
be invoked as the solution to all of America’s problems. Its emergence does
not mean that the lessons of economic history can be discarded or that
concern for the disadvantaged and elderly can be forgotten. As we describe in
the rest of the Report, there remain many challenges ahead. This chapter
concludes with a brief summary of each of the remaining chapters and the
principal challenges that they identify for policy.

Preserving Fiscal Discipline

Chapter 2 describes how changes associated with the New Economy
continued to be reflected in macroeconomic performance during 2000.
Although growth began to moderate in the third quarter, it was still on track
to be about 4 percent over the course of the year. The remarkable combina-
tion of very low unemployment and tame inflation remained evident even as
the economy proceeded through its 10th year of expansion. Investment
in equipment and software remained robust, and productivity growth
was very strong,.

The chapter goes on to describe the challenges faced in 2000 as the
economy negotiated some speed bumps, such as the cooling off of the stock
market and rising oil prices. Although risks can never be eliminated, the
virtuous cycle of sound budget policies and strong economic performance
has left future policymakers with an economy that is well positioned
to weather possible storms. The chapter also presents the Administration’s
forecast for the next 11 years.

For the longer term, the chapter examines the historic turnaround in the
budget outlook since 1993 and the challenge of preserving the fiscal disci-
pline that has been achieved. The aging of the population will put increased
pressure on budget resources for such programs as Social Security and
Medicare as the new century progresses. The chapter describes how, by
taking appropriate actions now to preserve the budget surplus and make
sound investments, the resources can be made available to deal with these
pressures when they arise. And although the New Economy will not stop the
population from aging, its continued manifestation in strong productivity
growth can be a further help in dealing with this challenge.
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Nurturing a Vibrant Private Sector

Chapter 3 looks at the sources of performance improvements in plants,
firms, and industries. It traces these improvements to technological innova-
tion, particularly in information technology, along with complementary
organizational practices that enhance the productivity of this technology and
the emergence of a more competitive business environment. The analysis
attributes the recent surge of technological innovation to strong demand for
new technologies, financial market innovations such as venture capital and
initial public offerings, organizational changes, increases in private sector
R&D (including funding for basic research), and strong legal protection for
intellectual property.

Technological innovation has been particularly important for two reasons.
First, the information technology—producing sector itself is highly produc-
tive, and the growth of this sector has led to increased performance for the
economy as a whole. Second, the adoption of information technology has led
to performance gains in other sectors of the economy, making other inputs
more productive by changing the way firms do business. Manufacturing
plants are increasingly automated, and workers are being given more flexible
job assignments and stronger incentives through new compensation arrange-
ments. Supplier relationships are becoming more closely integrated through
the use of computer systems that coordinate the various aspects of produc-
tion and warchousing, allowing firms to reduce inventories dramatically.
Firm boundaries are also shifting rapidly, as firms outsource their noncore
businesses and move toward flexible, collaborative relationships such as
strategic alliances with suppliers, customers, and even rivals.

The end result is an economy that is unusually vibrant, dynamic, and
entrepreneurial, with a high rate of business formation—and of business
failure. It is important that this dynamic, competitive framework be retained.
Although government action is often needed to lay out the rules of the
competitive game, it is essential that market participants be allowed to inno-
vate and experiment. For example, the Administration took important steps
in September 2000 to ensure that adequate electromagnetic spectrum will be
available for new commercial communications technologies such as third-
generation wireless technology. At the same time, however, U.S. wireless
carriers will be free to work with their customers and suppliers to determine
exactly how these technologies should be delivered.

Ensuring That Globalization
Enhances the New Economy

Chapter 4 examines two interrelated phenomena: how advances in
communications and technology allow for expanded international trade and

50 | Economic Report of the President



financial flows, and how increased globalization is spurring competition and
innovation. Indeed, it is no coincidence that the New Economy has emerged
in the United States at the same time that U.S. participation in the global
economy has reached new heights, because globalization and the recent
advances in information technology are inextricably linked. On the one
hand, globalization has played a crucial role in promoting the technological
innovation and facilitating the organizational restructuring that has yielded a
New Economy. On the other hand, improvements in information tech-
nology have spurred deeper integration between the United States and the
world economy.

The economic policy of this Administration has played a vital role in
fostering globalization, and thus in raising the incentives for competition and
innovation. Among the accomplishments of the Administration are the
historic agreements listed earlier in this chapter. At the same time, a focus of
U.S. trade policy has been to ensure that these and other agreements safe-
guard global natural resources and respect our Nation’s values, including our
commitment to core labor standards.

The effects of globalization and improved communications and tech-
nology are evident in U.S. international transactions. Trade in capital goods
has soared since 1996, with particularly strong growth in items central to the
New Economy, such as computers, semiconductors, and telecommunica-
tions equipment. There has also been strong export growth in intellectual
properties and in services that reflect the value of U.S. innovation, such as
business and technical services and financial services.

Although increased globalization and technological improvements have
raised U.S. economic performance and contributed to our prosperity, they
have also brought new challenges. Chapter 4 focuses on several of these,
including the widened U.S. current account deficit, ways to increase growth
in our major trading partners, and the implication of globalization and tech-
nology for developing countries. Along with the gains, globalization and
technology have required adjustments as change affects workers, industries,
and communities in the United States. The chapter therefore discusses the
Administration’s efforts to ensure that those who have not shared in the gains
are helped to acquire the tools that will allow them to do so. Finally, the
chapter examines the ways in which U.S. economic policy seeks to preserve
the environment and support labor standards, and discusses the challenges
that technology poses for countries’ legal institutions, for example through its
misuse for tax evasion.

Creating an Economy That Works for All

The New Economy has brought a great many good things to our Nation.
But it cannot solve all our problems. Left unassisted, it will not guarantee an
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equitable distribution of opportunities or an optimal use of all resources.
Chapter 5 analyzes the programs and policies designed to help those who
might otherwise be left behind and to improve the quality of life for all
Americans. The chapter focuses on four important topics that have a direct
impact on the well-being of Americans. It examines the Nation’s welfare,
education, and health care programs and the best ways to manage the
growing pains of our most rapidly growing communities.

Each of these areas has been characterized by important innovations
during the last 8 years. Our system of providing for the least well off
Americans has changed substantially. Public assistance programs now reward
work, making it easier for families to leave welfare and share in the New
Economy. Policies such as the Earned Income Tax Credit, child care subsi-
dies, and extensions of health insurance coverage provide assistance to
low-income working families. Innovations in health care are directly
improving the quality of life for many, and new programs are bringing
computers and the Internet to the classroom, helping improve teacher effec-
tiveness, reducing class size, and narrowing the digital divide. Finally,
policies that aim to reduce sprawl and encourage smart growth are being
implemented by forward-looking communities nationwide.

Despite the vast improvements in the quality of life experienced by many
Americans, several challenges remain. Welfare rolls have fallen sharply: the
number of people receiving welfare benefits is down by 59 percent since
January 1993. However, some who have left welfare are in jobs that leave
them with less income than they had while on welfare, and these individuals
are likely to be among the first to lose their jobs should the economy slow.
There is also the challenge of what to do for those who remain on welfare.
Current law sets a lifetime limit of 5 years on receipt of welfare benefits. It is
not clear what will happen to those who exhaust these benefits and are
unable to find jobs. More broadly, substantial disparities in economic well-
being remain across racial groups and across regions; minorities and residents
of the Nation’s central cities and rural areas suffer disproportionately high
rates of poverty and unemployment. Educational opportunities are also
unevenly distributed. Wealthy school districts spend more per pupil than
poor ones, and white children continue to score substantially higher on
national examinations than African-American or Hispanic children. They are
also more likely to go on to college. Our health care system presents
numerous challenges as well. It is important to continue to control health
expenditures to ensure that care is affordable to all. Issues related to managed
care must be resolved in a way that appropriately aligns incentives so that
health care is not overly restricted or overly prescribed. Even with these issues
under control, many Americans will continue to lack health insurance
coverage and will therefore be unable to take advantage of the quality of care
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available to the majority. Finally, the New Economy has allowed certain
geographical regions to experience enormous growth in jobs and population.
This growth, where left unchecked, has led to suburban sprawl and serious
environmental consequences.

The final chapter of the Report recaps the story of the New Economy:
where it came from, how it is affecting our lives, and the challenges it poses
for the future.
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CHAPTER 2

Macroeconomic Policy and Performance

Measures of Fiscal and Economic Health
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Since 1993, the economy has experienced rising productivity growth, low rates of
unemployment and inflation, and a turnaround in the budget balance.

he United States achieved a growth milestone early in 2000. In February

the duration of the economic expansion, measured from the last busi-
ness cycle trough in March 1991, reached 107 months, eclipsing the previous
record set in the 1960s. With private payroll employment growth strong in
November 2000, the expansion appeared to still have steam left after 116
months. Even more remarkable than the length of this marathon expansion
has been its ongoing strength. In the ninth consecutive year of economic
growth, driven by vigorous investment and accelerating productivity, real
GDP grew a torrid 6 percent between the second quarter of 1999 and the
second quarter of 2000, yet core inflation (which excludes changes in
food and energy prices) remained tame. It is probably not surprising after
such a surge that growth moderated in the third quarter. Nevertheless, the
unemployment rate in November remained a low 4.0 percent.

Strong and rising productivity growth well into an expansion and the
prolonged coexistence of low unemployment and low inflation have not
previously been seen together in the postwar period. Together with a
sustained high rate of investment in new technology, this confluence of
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indicators is evidence that the United States is indeed in a New Economy.
But even a New Economy cannot claim to have banished the business cycle,
and indeed risks remain. For example, oil price shocks were associated with
the onset of recession twice in the 1970s and again in 1990, and oil prices
have increased sharply in the past 2 years. Yet the fundamental soundness of
today’s economy augurs well for its ability to weather the oil price storm, just
as it weathered the turmoil of the Asian, Russian, and Latin American finan-
cial crises in 1997-98. Indeed, the U.S. economy appears to be at a unique
juncture in its modern history, reaping the benefits of sound policies and a
business environment rife with new technological possibilities.

This chapter describes the fruits of these policies and technological devel-
opments as they manifest in the recent performance of the overall economy.
But it also looks to the future. In particular, the chapter discusses the impor-
tance of preserving the fiscal discipline that has contributed in a major way to
encouraging investment and supporting the strong economic performance of
recent years.

The chapter begins with a review of macroeconomic developments during
2000. This review identifies several positive trends that herald a New
Economy, such as sustained high investment rates, continued strong produc-
tivity growth, and low unemployment with stable core inflation. But it also
notes two potential caution signals: a low and falling private saving rate and
a widening trade deficit. Although either of these could become the source of
problems, each appears, in the short run at least, to be a side effect of the
economy’s investment-led growth rather than an indicator of poor perfor-
mance. Low private saving, as measured in the standard national income
accounts, has been accompanied by large increases in wealth that are not part
of saving as conventionally measured. In large part these increases in wealth
stem from the unprecedented recent rise in the stock market, reflecting,
among other things, investors” optimism about the prospects for continued
rapid growth in corporate profits. Similarly, the widening deficit in the
Nation’s international accounts may well reflect not only low private saving
out of current income here at home but also, as discussed in Chapter 4, the
attractiveness to foreigners of investing in the United States.

Although the evidence is widespread that there really is something new
about the economy, it is not clear just how much the basic parameters of
macroeconomic performance have changed. Productivity growth has
certainly been strong of late. But just how much of the increase in produc-
tivity growth is due to temporary factors such as the phase of the business
cycle, and how much represents an improved long-term trend? The economy
has been able to achieve remarkably low unemployment rates without
igniting inflation. But has the concept of a minimum sustainable rate of
unemployment consistent with stable inflation lost relevance, and if not, has
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that rate changed? Recently, the succession of positive developments that
suggest we are in a New Economy has also led forecasters to keep revising
their short-term forecasts upward. But does this mean simply that those
particular forecasts were wrong, as forecasts have been before, or has the New
Economy rendered the forecasters’ models obsolete? None of these questions
can yet be answered definitively, but this chapter’s discussion of the
Administration’s forecast and the short-term economic outlook addresses
some of them. Because the forecast plays such an important role in the
budget process, this Administration has consistently been cautious about
giving too much weight to recent favorable deviations from longer term
trends. But if productivity continues to accelerate and policy remains sound,
the economy could yet again outperform the forecast.

The last part of the chapter shifts the focus from the short-term perfor-
mance of the economy and the economic outlook to the long-term fiscal
outlook. The remarkable turnaround in Federal Government finances over
the past 8 years has created a virtuous cycle in which fiscal prudence has
helped keep interest rates attractive for investment, and the resulting strong,
productive investment has generated a healthy and growing economy that
yields ever-larger budget surpluses. As a result, the United States is on track
to be free of public Federal debt before the middle of the next decade. Even
if the economy continues to perform reasonably well, however, that outcome
is not guaranteed if the government makes unwise fiscal choices. Moreover,
as this chapter will document, demographic trends are pushing us toward a
situation in which an aging population will put pressure on the budget and
deficits could reemerge. Maintaining fiscal discipline today is critical to
building up the resources and the economic strength needed to address these
demographic pressures down the road.

The Year in Review

After growing rapidly between mid-1999 and mid-2000, the economy
showed signs of moderating in the second half of 2000. Nevertheless, real
GDP grew at a 4.2 percent annual rate over the first three quarters of 2000,
following 4 consecutive years of growth in excess of 4 percent. Once all the
data are in, growth in 2000 is likely to have been near the 4 percent average
annual rate that has been achieved since 1993 (Chart 2-1). The pattern of
spending in 2000 was similar to what it had been in the preceding 2 years
(Table 2-1), with consumer expenditures growing faster than income, busi-
ness investment in equipment and software growing robustly, and domestic
spending outpacing domestic income to produce a further decline in
net exports. With the economy already operating at a very low level of
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Economic growth has averaged over 4 percent annually since 1996 and was particularly
strong between mid-1999 and mid-2000.

Chart 2-1 Growth in Real GDP
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TABLE 2-1.— Growth of Real GDP and Its Components

During 1998-99 and 2000
Growth rate Contribution to GDP growth
ltem (percent) (percentage points)
1998-1999 2000 1998-1999 2000
Gross domestic product ........cooceoveveernerernneeernnrinnns 43 42 438 42
FiNal SAIES ..vvvveeieeiereeeseeee s 47 43 47 4.3
Consumer expenditures 5.3 5.0 3.5 34
Residential investment 6.5 -2.2 3 -1
Business equipment and software ............... 15.0 145 1.4 1.4
Business Structures.......ccooveveveinireiiennns 1.6 13.5 .0 A4
Exports of goods and Services............c.c....... 3.3 114 A 1.2
Imports of goods and services 11.6 15.8 -1.5 -2.2
Federal Government consumption and

gross investment .........co.oooevveeeeveceeene 2.8 -2.9 2 -2

State and local government consumption
and gross investment........c.cccoeveiiciennns 3.9 2.7 4 3
Change in inventories .......cccoeeeevveveeiecvreiennns 1 -1
Final sales to domestic purchasers.........c.ccc......... 5.8 5.1 5.8 5.2
Net BXPOIES ...t 9 9

Note.—Growth rates for 1998-99 are from fourth quarter 1997 to fourth quarter 1999 at an annual rate; rates for
2000 are from fourth quarter 1999 to third quarter 2000 at an annual rate.

Contributions are approximate.

Detail may not add to totals because of rounding.

Source: Department of Commerce (Bureau of Economic Analysis).
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unemployment, one measure of labor input, hours worked, grew at only a
1.3 percent annual rate in the first 11 months of 2000, and the labor force
participation rate was flat. Nevertheless, economic growth continued to be
strong because of surging labor productivity (Chart 2-2). Although rising
energy prices contributed to an increase in overall inflation, core inflation
increased only modestly despite continued tight labor markets.

In 2000 the economy had to negotiate several speed bumps. First, the
explosive growth in the stock market that in recent years has fueled both
consumer spending and investment came to a halt. Technology stocks in
general and Internet stocks in particular fell sharply after peaking in the
spring, and near the end of the year they were down from their 1999 close.
This cooling of the stock market most likely played a role in slowing growth
in consumer spending and business investment as the year progressed. Rising
energy prices probably also helped slow the economy, as did increases in
interest rates associated with monetary tightening by the Federal Reserve
between June 1999 and May 2000. The challenge for policymakers has been
to negotiate these speed bumps and keep the economy on a sustainable
growth path with low unemployment and stable inflation. Success in doing
so thus far has given the United States a record-breaking economic expansion
that has now lasted almost 10 years.

Productivity growth has risen since 1995 and exceeded 5 percent between mid-1999 and
mid-2000.

Chart 2-2 Growth in Output per Hour in the Nonfarm Business Sector
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Private Domestic Spending

The rich technological opportunities and booming stock market that char-
acterize the New Economy have affected the shape of aggregate demand in
recent years. The effect of these technological opportunities can be seen most
directly in the very high rates of investment in business equipment and soft-
ware. And it is the expectation of substantial payoffs from those investments
that has fueled much of the increase in the stock market. The surge in the
stock market between 1994 and 1999, in turn, generated enough wealth to
affect consumption noticeably. And even though the stock market stcumbled
in 2000, consumption retained considerable momentum from the buildup
of wealth in prior years.

Households

Consumer spending was exceptionally strong in the first quarter of 2000
and then slowed somewhat in the second and third quarters. Even with the
slowdown, real consumer expenditures rose 5.3 percent between the third
quarter of 1999 and the third quarter of last year, continuing to outpace
growth in disposable personal income (Chart 2-3). Purchases of motor vehi-
cles and parts, which surged in the first quarter, fell back later in the year.
Even so, through November at least, 2000 was on track to become the best-
selling year ever for light motor vehicles. After growing at a very rapid pace in
1998 and 1999, residential investment was lower in the third quarter of 2000

Growth in personal consumption expenditures was particularly strong in 1999-2000,
substantially outpacing growth in disposable personal income.

Chart 2-3 Consumption and Disposable Income
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than it had been a year earlier, as higher mortgage interest rates contributed
to slowing demand.

The increase in consumption expenditures in 1999 and 2000 is generally
explained by the sharp increase in household wealth since 1994. According
to the standard life-cycle model of consumer behavior, increases in wealth are
not spent all at once; instead, people generally aim to raise their living stan-
dards over the remainder of their lives by spending only a portion of that new
wealth each year. Historical evidence suggests that each $1 change in stock
market wealth leads to a permanent change in future consumer spending of
about 3%z cents per year, with most of the effect phasing in by the third year.
The rate of growth in consumption is affected during the transition from one
permanent level to another, but persistent changes in the rate of growth of
consumption require persistent changes in wealth. The increase in stock
market wealth from 1994 into early 2000 raised consumption growth by
about 1Y5 percent per year. The lagged effects of these past increases in stock
market wealth probably continued to boost consumption in 2000.

Increased consumption due to this wealth effect reduces saving out of
current income, and in fact the household saving rate as conventionally
measured in the national income and product accounts fell below zero in the
third quarter of last year (Chart 2-4). However, this measure of saving does
not include capital gains, because these gains do not represent income earned
from current production. When income and saving are augmented by
changes in net worth—mainly capital gains—that are not related to current

The personal saving rate became negative in 2000, but a saving measure that includes
capital gains remained high.

Chart 2-4 Personal and Wealth-Adjusted Saving Rates
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saving, the picture is quite different: the resulting “wealth-adjusted saving
rate” jumped up in 1995 and has generally stayed high since. To the extent
that these changes in household net worth reflect revised views of the future
productivity of the underlying assets, the low official personal saving rate is
not evidence that households are overextended or living beyond their means.
It does mean, however, that households are contributing little or nothing to
the pool of national saving available for new investment.

Looking more closely at the financial condition of households, there is
little question that, even with some stock market setbacks last year, the
overall picture of household net worth remains strong. Within this sector,
however, some households are net creditors, while others are net debtors and
could be subject to financial stress. The Federal Reserve’s Survey of
Consumer Finances shows, for example, that 14.5 percent of families in
1998 (up from 13.6 percent in 1995) owed annual debt payments exceeding
40 percent of their income. Other indicators of the financial condition of
households, such as credit card delinquencies and bankruptcies, show less
potential stress. Although these indicators suggest that some households
could find themselves in trouble if economic conditions weakened suffi-
ciently, the kinds of credit imbalances that could precipitate financial
problems for the macroeconomy are not in evidence.

Businesses

Very strong investment in the equipment and software category, and espe-
cially in information processing equipment and software, is one of the
hallmarks of the New Economy. In 1999 and 2000 growth in investment in
information processing equipment and software was roughly 25 percent at
an annual rate (Chart 2-5). An important component of this growth appears
to reflect replacement of the large but rapidly depreciating stock of this
equipment that has been built up in recent years. The primary motivation for
this strong pace of investment continued to be rapidly declining prices of
computer equipment. Fears of year-2000 (Y2K) problems may have
suppressed computer investment in the fourth quarter of 1999. But when
these worries passed with the New Year, computer investment rebounded
strongly in the first half of 2000. Moreover, the strong stock market gains
since 1994 have made such investment easier to finance. Stock market valu-
ations continued to support investment spending in 2000, as the
dividend-to-price ratio remained low.

Construction of office buildings was strong in 2000, but industrial
construction continued at a pace below rates seen earlier in the decade. With
energy prices up sharply, investment in drilling and mining was also strong,
accounting for nearly one-third of the growth in total investment in nonres-
idential structures between the third quarter of 1999 and the third quarter
of 2000.
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Real investment in equipment and software has been strong since 1993, with an
acceleration in information processing equipment and software since 1995.

Chart 2-5 Real Investment in Equipment and Software
Four-quarter percent change

30

Information processing PR
25 b equipment and software - e *
- . . N
20 } " ;

15

Nonresidential equipment
and software

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Source: Department of Commerce (Bureau of Economic Analysis).

After declining sharply relative to sales in 1998 and 1999, inventories
moved up a bit in late 2000. Nevertheless, the aggregate inventory-to-sales
ratio remains very low by historical standards, and an inventory overhang
that could threaten the expansion is not in evidence.

Credit conditions tightened for some borrowers over the course of 2000.
Arguably, however, credit markets were doing a good job of distinguishing
among borrowers according to their credit risk. As the year progressed, lower
rated corporate borrowers faced higher interest rates, and banks appeared to
have tightened their lending standards. High-quality borrowers did not see
the same increase in borrowing costs, and profits in general remained high,
suggesting that business investment in general was not subject to a credit
crunch. As with households, some businesses would have trouble borrowing
or meeting their debt service obligations if economic conditions weakened
sufficiently, but the overall financial condition of businesses was sound in
2000, with little or no indication of the kinds of imbalances that would
precipitate an economic or financial crisis.

Government Spending and Fiscal Policy

Government expenditures for consumption and investment have grown
more slowly than GDP during this expansion, and Federal expenditures have
fallen in real terms. In the first three quarters of 2000, Federal Government
expenditures fell at a 2.9 percent annual rate. Increases were recorded at the
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State and local level, but government in the aggregate made a negligible
contribution to growth in GDP.

One measure of whether fiscal policy is stimulating or restraining
economic activity is the change in the standardized, or structural, budget
balance. In contrast to the actual budget balance, the structural balance
controls for the effect of cyclical economic activity by estimating what
receipts and outlays would be if the economy were operating at potential
output. After 1995 the structural deficit shrank, although not as fast as the
actual deficit (Chart 2-6), indicating that fiscal policy was restrictive. The
structural balance turned positive in 1999 and is estimated to have increased
further in 2000 as fiscal restraint has continued. As discussed later in this
chapter, the turnaround in the Federal budget balance has been so substantial
that, until recently, increases in public saving have more than offset declines
in private saving, and national saving has increased as a share of GDP.

International Influences

U.S. exports grew robustly in 2000 as many of our foreign trading partners
experienced renewed economic growth after a slump caused by the Asian
economic crisis. But imports grew even more rapidly, reflecting strong
growth in consumption and investment. Imports of capital equipment
accounted for more than one-third of the growth in imports during the first
three quarters of the year. As a result, the U.S. current account deficit

Both the actual and the structural budget balances moved sharply from deficit to surpius
from 1993 to 2000.

Chart 2-6 Actual and Structural Federal Budget Balances
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continued to widen. And real net exports (exports minus imports) continued
to make a negative contribution to aggregate demand. As discussed in
Chapter 4, however, the widening of the trade and current account deficits in
the past few years most likely is a sign of the strength of the new American
economy, not a sign of weakness.

A country runs a current account deficit when its domestic spending
exceeds its income earned from production and it borrows abroad to fund
that extra spending. Put another way, a current account deficit reflects an
excess of domestic investment over domestic saving, with the excess
investment funded by foreigners. The wealth effects discussed previously
have generated substantial growth in consumption, some of which has been
met through imports. Moreover, as discussed in Chapter 4, imports represent
a significant share of U.S. investment, including investment in information
technology. At the same time, investment in the New Economy of the
United States has been attractive to foreigners, and this has supported the
dollar. Arguably, the U.S. economy is in a transitory phase in which national
saving is being held down by especially low private saving out of current
income, and foreign saving is being attracted by the extraordinary investment
opportunities in the United States, the clear frontrunner in making New
Economy investments.

Monetary Policy and Financial Markets

Monetary and financial market developments in 2000 were not particu-
larly unusual for an economy experiencing a long expansion with a period of
extraordinary stock market gains. The stock market took a breather last year,
and credit conditions reflected the exercise of monetary restraint by the
Federal Reserve.

Equity Markets

The 1990s saw a remarkable bull market in stocks. The Wilshire 5000
index (the most comprehensive index of U.S. stock prices) quadrupled
between the end of 1989 and the end of 1999, with more than three-quarters
of the gain coming after 1995. At the end of 1999 the market value of U.S.
stocks was over $17 trillion—more than $10 trillion higher than at the end
of 1995. Indicative of the importance of the New Economy, technology
stocks, and particularly Internet stocks, showed spectacular gains in
1998-99. The market capitalization of Internet companies (defined as those
in the Wilshire 5000 Internet index, which seeks to include all companies
that derive a substantial fraction of their business from the Internet)
increased from $145 billion in December 1997 to $1.6 trillion in December
1999. Internet stocks alone accounted for about 23 percent of the total
increase in stock market wealth over that period.
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The sharp increase in stock prices came to a halt in 2000. The Standard &
Poor’s 500 index of large-company stocks was down 11 percent as of
December 15, while the Nasdaq Composite Index, after climbing 22 percent
between January and its peak in March, fell sharply and was down 35
percent as of December 15. Total stock market wealth had fallen by 10
percent as of November 30, compared with an average annual increase of
around 17% percent over the past decade. Reversing their previous pattern of
outperforming the overall market, technology and Internet stocks did even
worse than stocks generally in 2000 (Chart 2-7). Internet stocks were partic-
ularly notable for their roller-coaster ride. Instead of being a major
contributor to growth in market capitalization as in 1999, Internet stocks
subtracted $630 billion from the broader market in 2000 (Chart 2-8).

In the absence of irrational investor behavior, stock market prices reflect
the discounted present value of future corporate cash flows, where the
discount rate includes a risk factor. Thus, rational explanations for the perfor-
mance of the stock market last year are likely to be found in the factors
affecting such a valuation. For example, a rise in interest rates reduces the
present value of future cash flows; hence the rise in interest rates since last
summer was probably a dampening factor. Increasing expectations that
Federal Reserve tightening and other factors would slow the economy could
also have reduced expectations of future profits and hence of future cash
flows. Disappointing earnings reports may have reduced expectations of
future profitability as well. Finally, it is possible that the higher growth

After leading stock market growth in 1998-99, Internet and technology stocks fell in 2000;
the broader S&P 500 index was flat.
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After 2 years of strong contributions to growth in stock market capitalization,
Internet stocks and non-Internet Nasdaq stocks suffered declines in 2000.

Chart 2-8 Contributions to Growth in Market Capitalization
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potential that technology companies have enjoyed—and continue to
enjoy—has already been priced into the market, as this sector ceased to
outperform the rest of the market.

Interest Rates

Between June 1999 and May 2000 the Federal Reserve raised its target for
the Federal funds rate (the rate banks charge each other for overnight
lending) by 175 basis points, from 4.75 percent to 6.5 percent. (A basis point
is 1/100¢h of a percentage point.) In the second half of 1999, when the Fed
began its rate hikes, both Treasury yields and corporate bond yields rose as
the Federal funds rate rose. Yields on Treasury and other fixed-income secu-
rities of all maturities increased (Chart 2-9). Beginning in early 2000,
however, the Treasury yield curve (which plots the yields of Treasury securi-
ties of different maturities, from shortest to longest) began to exhibit atypical
behavior. Instead of displaying its normal, upward-sloping shape, the yield
curve became inverted: yields on longer term securities fell below those on
shorter term securities. This development appears to have been determined
mostly by supply conditions in the market for Treasury securities, associated
with a growing recognition that substantial Federal budget surpluses were
likely to emerge, and therefore that the stock of Treasury securities might
decline. This perception was reinforced in January 2000, when the Treasury
detailed plans for buying back Federal debt.
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Yields on long-term Treasury bonds fell relative to those on private bonds and other
Treasury securities in 2000.

Chart 2-9 Selected Interest Rates and Yields
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The decline in intermediate- and long-term Treasury yields was not
mirrored in the market for private sector securities, where yields on longer
term corporate bonds did not retreat much from their late-1999 levels. The
anomalous behavior of Treasury yields raised questions about their role as a
benchmark for evaluating interest rates (Box 2-1). Although yield curves for
corporate bonds and other privately issued instruments did not become
inverted, they were flatter than usual in the first half of the year, reflecting the
Fed tightening and the perceived likelihood that economic activity would
slow to a sustainable, noninflationary pace. As discussed earlier, borrowing
costs increased for the riskiest borrowers, but yields on higher quality
corporate debt remained relatively stable.

Labor Markets and Inflation

For the most part, 2000 marked another year in which the unemployment
rate remained very low without generating excessive inflation or inflationary
expectations. The unemployment rate averaged 4.0 percent in the first
11 months of 2000. Sharp increases in oil prices beginning in early 1999 did
push up the overall consumer price index (CPI) by 3.4 percent in the
12 months ending in November. Until very recently, however, the rise in oil
prices did not feed into most other prices, and core inflation (which does not
include changes in oil prices) rose only 2.6 percent over the same period. On
the other hand, import prices are no longer as much of a restraint on overall
inflation as they were for several years in the late 1990s. In contrast to earlier
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Box 2-1. Are Treasuries Being Swapped out of Their Benchmark
Role?

U.S.Treasury securities provide investors with a financial vehicle that
is both free of default risk and highly liquid (that is, easily turned into
cash).These properties have madeTreasuries a widely used benchmark
for determining and assessing interest rates on other assets that are
less liquid or less safe. Historically, for example, new corporate debt
has typically been marketed in terms of its yield relative to that of a
benchmark asset, such as Treasury securities, rather than at a price in
dollars or ayield in percent, and the performance of corporate bonds is
often assessed relative to that of Treasuries. Thus changes in the pricing
of the credit risk associated with other financial instruments (the
spread between their yield and that of Treasuries) can be separated
from changes in interest rates generally (as represented by changes in
the yield onTreasuries). The Treasury yield curve is also a useful tool in
economic forecasting. For example, a narrowing of the spread
between short-term and long-term rates is often taken as a sign that
economic activity is expected to moderate.

Many observers believe that yields on long-term Treasuries were
driven down in 2000 by the growing consensus that the supply of
these securities would be markedly reduced in the future. Interest rate
swaps began to receive more attention as an alternative benchmark. A
swap is the exchange of a stream of variable-interest-rate payments,
usually tied to the London interbank offer rate (LIBOR), for a stream of
fixed-interest-rate payments. Swaps have durations ranging from a
few months to many years. For example, one party to a swap may
expect to receive a variable stream of payments tied to LIBOR (and an
implicit principal balance) over the next 5 years but would prefer the
certainty of fixed payments. The second party agrees to pay a fixed
periodic amount in exchange for that variable stream of payments.The
swap rate is expressed as a fixed rate that market participants are
willing to exchange for a floating rate. Underlying implicit balances are
not exchanged.

The swaps market is sufficiently deep and liquid, and trading takes
place across a sufficiently broad range of maturities, to provide an
alternative yield curve to that of Treasuries and an alternative bench-
mark for assessing other interest rates. The increased prominence of
the swaps market illustrates how financial markets have begun to
adapt to the anticipated paydown of marketable Federal debt associated
with the improved U.S. fiscal situation.

years when import prices (including oil prices prior to 1999) were falling,
nonpetroleum import prices are now on a rising trend, although the rates of
increase have so far been modest (Chart 2-10).

Chapter 2 | 69



Underlying inflation remained modest in 2000 despite rising energy prices and less
restraint from import prices.

Chart 2-10 Consumer and Import Prices
12-month percent change

8

Consumer price
index excluding
food and energy

* ~_
e

-
Y 2 -
.
= e

\,

.
'~ o
—
AL S /\/\\

Consumer price
index (all items)

Nonpetroleum
import prices

8 N N . L —_ N s N . L s

1989 1930 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Source: Department of Labor (Bureau of Labor Statistics).

Wages and compensation registered solid increases in nominal terms in
2000. From the standpoint of businesses, however, these wage increases were
more than offset by strong productivity gains, with the result that unit labor
costs (compensation per unit of output) did not put upward pressure on
product prices (Chart 2-11). From the standpoint of workers, increases in the
CPI associated with higher energy prices have meant smaller increases in real
wages and compensation than in some recent years.

The Economic Outlook

Although economic performance remained strong in 2000, the resilience
of the new macroeconomy of fast productivity growth and a very strong
labor market could be tested in the coming year or so. Chapter 3 provides
ample reason to be optimistic about future productivity increases, but it
remains uncertain how much of the recent increase in productivity growth
will be sustained in the long run. Absorbing the inflationary pressures from
the recent rise in oil prices, as well as diminishing restraint from non-oil
import prices, will be easier if productivity growth continues strong. On the
demand side, the very low private saving rates of recent years might not
persist, raising the question of whether the transition from a stock market—
fueled consumption boom to a more sustainable consumption pace will be
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Annual growth in nominal compensation per hour exceeded 4 percent in 1999-2000, but
growth in real compensation per hour and unit labor costs slowed.

Chart 2-11 Nonfarm Business Compensation per Hour and Unit Labor Costs
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accomplished smoothly. Toward the year’s end, stock market declines and
higher interest rates charged to high-risk corporate borrowers added a note of
uncertainty to financial markets. Fortunately, the economy remains remark-
ably free of the kinds of imbalances typically associated with the ends of
expansions. Core inflation remains low, inventories in most industries remain
lean in relation to sales, and the outlook for the economy remains good.
Growth of GDP is projected to moderate to 3.2 percent during 2001 and
to remain at or near this growth rate through 2007 (Table 2-2). These
growth rates are below estimates of the trend growth in aggregate supply, and
as a result, the unemployment rate is projected to edge up gradually to
5.1 percent, the middle of the range of unemployment compatible in the
long run with stable inflation. The growth of aggregate supply is projected to
edge down over the 11-year budget window, reflecting a return to more
traditional rates of productivity growth, a slower rate of population growth,
and the anticipated retirement of the first wave of the baby-boom generation.

The Near-Term Outlook

The prospects for another year of solid growth rest on continued growth of
aggregate supply, stable core inflation, and the sound application of fiscal and
monetary policy. When inflation is used as an indicator, economic activity
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TABLE 2-2.— Administration Forecast!

) Interest Interest | nonfarm
Real GDP GDP price | Consumer || Unemploy- rate, rate, ayroll
Year Nominal (chain- index price ment 91-day 10-year epmylo .
GDP type) (chain- index rate Treasury | Treasury mgnty
type) (CPI-U) (percent) bills notes (millions)
(percent) | (percent)
Percent change, fourth quarter to fourth quarter Level, calendar year
6.5 5.0 1.6 2.6 42 4.7 5.6 128.8
6.7 41 2.4 34 4.0 59 6.1 1315
53 3.2 2.0 2.5 41 6.0 5.8 133.4
5.4 32 2.1 2.6 44 5.7 5.8 135.0
5.4 32 2.1 2.7 46 5.4 5.8 136.5
54 3.2 2.1 2.7 47 53 58 138.2
5.4 32 2.1 2.7 48 53 5.8 139.8
53 31 2.1 2.7 49 53 5.8 1414
52 3.0 2.1 2.7 5.0 53 58 143.0
5.1 2.9 2.1 2.7 5.1 53 5.8 144.6
5.1 2.9 2.1 2.7 5.1 53 5.8 146.2
5.1 29 2.1 2.7 5.1 53 58 147.8
5.1 29 2.1 2.7 5.1 53 5.8 149.4

1 Based on data available as of November 17, 2000.

Sources: Council of Economic Advisers, Department of Commerce (Bureau of Economic Analysis), Department of Labor
(Bureau of Labor Statistics), Department of the Treasury, and Office of Management and Budget.

now appears to be in the neighborhood of its potential, as measures of core
inflation have risen slightly or not at all.

Potential output is expected to increase at a solid 3.8 percent annual rate
in 2001 and 2002, about the same as its growth rate from 1995 to 2000.
This estimate is based on the prospect that a large and rapidly growing level
of investment spending will continue to support rapid growth of capital
services per hour worked. At these levels of investment spending, structural
productivity is expected to increase at about a 2.8 percent annual rate. The
labor force, another component of aggregate supply, is expected to grow at
about a 1 percent annual rate.

The projected real GDP growth rate of 3.2 percent per year during 2001
and 2002 is somewhat slower than the rise in potential output, and as a
consequence the unemployment rate is projected to edge up 0.3 percentage
point per year during those years. At these growth rates, any tightness in
labor and product markets will unwind.

Consumption, which constitutes two-thirds of GDDP, is expected to be the
major factor in the deceleration of GDP, as the stimulus to consumption
growth from the 1995-99 bull market in stocks recedes into the past. Real
private nonresidential investment, which has grown more than twice as fast
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as real GDP during the past 2 years, is projected to continue to outpace
activity as a whole. Even so, its growth is expected to moderate. The fall in
the relative price of investment goods, a cause of the recent investment
strength, is expected to persist.

Exports have rebounded strongly since mid-1999, reflecting the rebound
in activity from the depressed levels of the Asian economic crisis. Looking
ahead, activity in the industrial countries as a group—which has grown
rapidly in the past year—is projected to slow slightly in 2001. As a result,
exports are projected to grow at a slower, but still strong, rate in 2001. As fast
as exports have grown, imports have grown even faster, and so both net
exports and the current account deficit have deteriorated. During the next
few years, import growth is expected to come down with the projected decel-
eration of U.S. GDP. Nevertheless, imports generally grow roughly two
times faster than GDP, and as a result, the current account deficit is projected
to widen further before it narrows.

Productivity and the NAIRU

The level of unemployment consistent with stable inflation remains
temporarily depressed by the still-surprising increase in productivity growth.
Permanent declines in this unemployment rate may have been caused by,
among other things, the development of the temporary help industry and the
Internet job market. These factors were discussed in more detail in last year’s
Report. The acceleration of productivity after 1995 appears to have initiated
a process that allows the unemployment rate to fall lower temporarily, with
less consequence for inflation, than would have been possible otherwise. The
rate of growth of nominal hourly compensation has increased during the past
4 years, but these nominal increases have not resulted in much of an increase
in price inflation. Businesses have been able to grant these larger pay
increases without higher inflation, partly because increases in unit labor
costs have remained stable, as rising productivity growth offset the rising
compensation gains.

The new, higher trend growth of productivity since 1995 has temporarily
lowered the NAIRU (the nonaccelerating-inflation rate of unemployment,
that is, the unemployment rate consistent with stable inflation), because it
can take many years for firms and workers to recognize this favorable devel-
opment and incorporate it into their wage setting. In the meantime the
productivity surprise can stabilize inflation of unit labor costs and prices even
at unemployment rates below the previous NAIRU. A 1-percentage-point
surprise in trend productivity growth is estimated to lower the NAIRU by
1% percentage points. The effect of the increase in productivity growth in
holding down the NAIRU cannot last indefinitely, however. If productivity
growth is maintained at the current high level, it will cease to be unexpected,
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demands for real wage increases will eventually rise to match productivity
growth, and the short-term NAIRU will gravitate back to its long-term level.

Some evidence points to an upward drift of real wage expectations—
although the jury is still out. Private sector wages, as measured by the
employment cost index, have increased 1%2 percentage points faster than
expected inflation over the past four quarters (as measured by the University
of Michigan Survey of Consumers). This is the largest gain in expected real
wages in more than 15 years. Even so, this growth in expected real wages
remains well below recent productivity increases. Nor has real hourly
compensation (deflated by the price of output) grown as fast as productivity.
As a result, the labor share of GDP has continued to erode and is now about
1 percentage point below its 40-year average.

As the slow process of adjustment by wage setters to a higher level of
productivity growth proceeds, the NAIRU—currently estimated to be in a
range centered around 4% percent—is expected to edge up gradually to
5.1 percent by 2007. This upward drift closely mirrors the projected path
for the unemployment rate. As a result, the Administration expects price
inflation to flatten out at levels barely above current rates: 2.1 percent for the
GDP price index and 2.7 percent for the CPI.

Inflation Measurement and the Federal Surplus

The wedge between the CPI and the GDP measures of inflation has an
important effect on Federal budget projections. A larger wedge reduces the
Federal budget surplus because cost-of-living adjustments for Social Security
and other indexed programs increase with the CPI, whereas Federal revenue
increases roughly in line with the slower growing GDP price index. The
effect is reinforced by the use of the CPI to index income tax brackets and
other features of the tax code. Of the two indexes, the CPI tends to increase
faster because it measures the price of a fixed market basket. In contrast, the
GDP price index increases less rapidly than the CPI, because it reflects
choices of economic agents to shift their purchases away from items with
increasing relative prices and toward items with decreasing relative prices. In
addition, the GDP price index includes investment goods, particularly
computers, whose relative prices have been falling rapidly. Computers, in
particular, receive a much larger weight in the GDP price index (1.2 percent)
than in the CPI (0.08 percent in November 2000).

Over the past 6 years, the version of the CPI designed to be consistent
with current methods (the CPI-U-RS) has increased 0.6 percentage point per
year faster than the GDP price index. The projected wedge is in line with
this 6-year average, and this is reflected in the Administration’s inflation
projections.
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The Stock Market, Saving,
and Consumption Prospects

Consumption has been an engine of demand growth during this expan-
sion, growing faster than income in 7 of the past 8 years. By the third quarter
of 2000, personal outlays exceeded disposable personal income, and the
personal saving rate dropped to —0.2 percent. The rise in the ratio of net
worth to income—a consequence of the 5-year surge in stock prices from
1995 to 1999—accounts for the strength of consumption over this period
(Chart 2-12). The increase in the consumption-to-income ratio over the past
5 years is roughly consistent with the rule of thumb that attributes an even-
tual 3%2-cent gain in consumption from every dollar increase in stock market
wealth. In the near term, current stock market values support the current level
of the consumption rate.

The growth rate of consumption, however, is another matter. The stock
market declined in the second half of 2000, foreshadowing a period when
consumption growth is unlikely to exceed the growth of income. As a result,
it appears probable that consumption will decelerate in the year ahead.
Because consumption accounts for about two-thirds of GDD, this deceleration,
if it comes to pass, will have a restraining effect on aggregate demand.

Over the long term (the next 5 years or so) the saving rate is likely to
increase from its current level. But predicting whether the saving rate will rise
from a pickup of income or from a slowdown of consumption depends on

After growing rapidly for 5 years, the ratio of net worth to income declined in 2000,
suggesting that growth in consumption is likely to slow.

Chart 2-12 Net Worth-to-Income Ratio and Consumption Rate
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Reserve System.
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the interpretation of the increase in the stock market from 1995 to 1999.
Today’s stock valuations do not bear the same relation to apparent dividend
prospects as in the past. Through about 1996, a stable rule of thumb tied the
value of the stock market to a proxy for the apparent present value of divi-
dends. But this relationship broke down after 1996 as the stock market
soared ahead of this valuation model.

Assuming that the current value of the stock market is appropriate, either
dividend prospects have greatly improved or the so-called equity risk
premium (discussed below) has fallen. These two alternative explanations for
the rise in stock market values have different implications for the sustain-
ability of consumption growth. If dividend prospects have improved, the low
saving rate means that consumers are spending some of their future dividend
income today. In this scenario, consumption need not slow; rather, the saving rate
will rise if and when dividend income outpaces other components of income.

A substantial but still controversial literature suggests that stocks have been
undervalued for most of the past century. As discussed in last year’s Report,
the additional riskiness of stock returns over that of bond returns does not
appear to be enough to justify the higher returns on stocks (the equity risk
premium), unless investors are extraordinarily risk averse or their investment
horizon is very short. According to this line of argument, it follows that the
lower initial price (and higher expected return) traditionally demanded by
investors has been excessive. As investors have come to regard the equity risk
premium as excessive, they have bid up stock prices to current levels.

But if stock prices have risen because of erosion of the equity risk
premium, then investors are paying more for the rights to a given stream of
dividends—that future stream has not increased. And without any change in
the stream of dividends, the path of future consumption cannot differ much
from the one that the consumer had planned before the decline in the equity
risk premium. Certainly those investors who have received large capital gains
are richer and can spend more, but this effect should be partly offset by those
who wish to become stockholders and who must now save more to purchase
a given quantity of stock.

With the actual prospects for dividends and profits uncertain, one cannot
know today which of these explanations for the 1995-99 stock market rise is
correct. But some may incorrectly perceive that the rise in stock prices fore-
shadows higher dividends when it only reflects a decline in the equity risk
premium. If the increased stream of dividends fails to materialize, consump-
tion will probably slow relative to income. In any case, the present value of
future consumption must equal the present value of future income. It follows
that either dividends must grow much faster than other forms of income, or
consumption must grow more slowly than nondividend income, or some
combination of these two. In either case, the saving rate would be expected
to increase.
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The Long-Term Projection

Growth of productivity during the past 5 years has been impressive—so
impressive that it seems reasonable to wonder whether it can be sustained. As
discussed in Chapter 1, productivity accelerated by 1.6 percentage points
from 1973-95 to 1995-2000, about 0.4 percentage point of which can be
explained by capital deepening and the direct contribution of productivity
growth in the computer sector. Although business cycle dynamics often
underlie much of the year-to-year variation in productivity growth, this
factor appears to have played only a minor role in the post-1995 acceleration.
The growth of output from 1991 to 1994 put underutilized labor back to
work, and so the traditional cyclical rebound from the 1990-91 recession
had largely played itself out by 1995. The Council of Economic Advisers
estimates that the level of productivity had risen about 2 percent above
its trend by 1995, and that it edged up only slightly further above its trend
from 1995 through 2000.

Another 1.2 percentage points of the productivity acceleration can be
attributed to faster growth in total factor productivity, the variation in aggre-
gate output that is not explained by changes in inputs. This acceleration
represents improvements in technology and means of organization, and
Chapter 3 describes evidence that supports this view. However, the evidence
is not conclusive, and forecasters are left wondering whether some of the
acceleration represents one-time improvements that have shifted productivity
to a higher level rather than a permanently higher rate of growth.

Capital deepening is projected to play just as strong a role in the near
future as in the recent past. However, it is not prudent to expect the same
contribution from total factor productivity as in the recent past, and there-
fore the Administration projects that structural productivity will grow at
about a 2.8 percent annual rate during the next 2 years. Actual productivity
may grow somewhat less rapidly, as the economy slows. With the labor force
and the other components of aggregate supply expected to grow about 1
percent per year, potential output is projected to grow about 3.8 percent at
an annual rate.

Structural productivity is projected to slow a bit further in the later years of
the 10-year budget window. It is expected to grow at a 2.3 percent annual
rate from 2003 to 2007, and then to trail off to 2.1 percent from 2007 to
2011. These slower growth rates are more in keeping with the pace of
productivity growth over the past two decades or so.

In addition to productivity, the factors on the supply side whose growth
rates affect GDP growth include population, the labor force participation
rate, the employment rate, and the workweek, as shown in Table 2-3. In line
with the latest projection from the Bureau of the Census, the working-age
population is projected to grow at a 1.1 percent annual rate through 2008.
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TABLE 2-3.—Accounting for Growth in Real GDE 1960-2008
[Average annual percent change]

1960 Q2 | 1973 Q4 1990 Q3 2000 Q3
Item to to to to

1973 Q4 | 1990 Q3 2000 Q3 2008 Q4

1) Civilian noninstitutional population aged 16 and over ...... 1.8 1.5 1.0 1.1

2) PLUS: Civilian labor force participation rate! ............... 2 5 .0 1

3) EQUALS: Civilian labor force ! 2.0 2.0 1.0 1.1

4) PLUS:  Civilian employment rate ! .0 -1 2 -1

5) EQUALS: Civilian employment ! ..........ccoovvvveomereerereneerrrieeeens 2.0 1.9 1.2 1.0
6) PLUS:  Nonfarm business employment as

a share of civilian employment ' 2 .........c.oo..ce.e.... 1 1 4 3

7) EQUALS: Nonfarm business employment .... 2.1 2.0 1.7 1.2

8) PLUS: Average weekly hours (nonfarm bu -5 -4 .0 0

9) EQUALS: Hours of all persons (nonfarm business) ............. 1.6 1.7 1.7 1.2

10) PLUS:  Output per hour (productivity, nonfarm business) 2.9 1.4 22 25 2.3

11) EQUALS: Nonfarm business output ........c.c.coovvvevrvveenrionenen. 4.6 3.1 39 %42 3.6

12) PLUS: Ratio of real GDP to nonfarm business output * .. -3 -2 -5 -6 -4

13) EQUALS: Real GDP ..o 4.2 2.9 34 335 53.1

! Adjusted for 1994 revision of the Current Population Survey.

2 Line 6 translates the civilian employment growth rate into the nonfarm business employment growth rate.

% Income-side definition.

* Line 12 translates nonfarm business output back into output for all sectors (GDP), which includes the output of
farms and general government.

5 GDP growth is projected to fall below its underlying trend for this period (about 3.4 percent) as the employment
rate is projected to fall 0.13 percent per year over this period.

Note.—The periods 1960 Q2, 1973 Q4, and 1990 Q3 are business cycle peaks.
Detail may not add to totals because of rounding.

Sources: Council of Economic Advisers, Department of Commerce (Bureau of Economic Analysis), and Department
of Labor (Bureau of Labor Statistics).

The labor force participation rate is expected to inch up by less than 0.1
percent per year. The average workweek is projected to remain flat over the
entire projection period. In contrast, the employment rate is projected to
decline roughly 0.1 percent per year as the unemployment rate edges up to
5.1 percent—the middle of the range judged consistent with long-run infla-
tion stability. From 2008 forward, growth in the working-age population is
projected to slow a bit, and the labor force participation rate will begin to fall
as the first cohort of the baby boom, those born in 1946, reach the early
retirement age of 62. Together, the supply-side factors imply potential real
GDP growth of 2.9 percent by the end of the decade.

Long-term interest rates are expected to remain flat over the entire 11-year
projection span at a yield of 5.8 percent on 10-year Treasury notes. The
91-day Treasury bill rate is currently above the yield on 10-year notes—an
unusual situation that tends to occur when the market expects the economy
to slow. Another reason for this inversion of the yield curve is that the
ongoing reduction in Federal debt has led investors to expect a diminishing
supply of Treasury securities. (See the earlier discussion of the yield curve.)
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Consistent with the projected slowdown in real activity, the interest rate on
91-day Treasury bills (which was 6.2 percent at the time the Administration
projection was finalized) is projected to decline to 5.3 percent during the
next several years. Real long-term interest rates, calculated by subtracting the
Administration’s expected rate of inflation (2.7 percent as measured by
the CPI) from projected nominal rates, are projected to be similar to their
historical average.

On the income side, the Administration’s projection is based on the long-
run stability of the labor share of GDP. At present, the labor share of GDP is
the lowest it has been in more than 30 years, and the Administration projects
this share to rise, returning partway toward its long-run average. Wages as a
share of total compensation are expected to erode, as other labor income,
especially employer-provided medical insurance, is expected to grow faster
than wages. With the labor share of GDP rising, the capital share is expected
to edge down. Within the capital share, a rise in the depreciation share (a
consequence of a high-investment economy) is projected to come at the
expense of the profit share. Profits before tax, which were 9.4 percent of GDP
in the third quarter of 2000, are projected to fall to 7.1 percent by 2011.

The Administration does not believe that an annual growth rate of just
over 3 percent is the best the economy can do. Rather, it is hoped that the
policies that this Administration has in place will generate even better results
than in the projection. For the purpose of prudent budget planning,
however, this projection reflects a balance between upside and downside risks.

As of November 2000 the current expansion, having lasted 116 months,
was the longest on record, and there is no apparent reason why it cannot
continue. Expansions do not die of old age. The current situation of low
inflation, high productivity growth, and lean inventories reveals no sign of an
end to the expansion, although growth is expected to moderate. The likely
prognosis remains similar to that of last year: sustained job creation and
continued noninflationary growth.

The Fiscal Terrain in the New Economy

The turnaround in the finances of the Federal Government since 1993 has
completely changed the fiscal outlook for decades to come. Whereas just a
few years ago the Nation faced deficits as far as the eye could see, the
prospect now—if appropriate budget discipline is maintained—is for an
extended period of surpluses that would wipe out the entire outstanding
public Federal debt. Instead of being a drain on the saving available to
finance investment, the Federal Government is acting as an additional source
of national saving. Indeed, until very recently the annual rise in public
(Federal plus State and local government) saving has more than offset the
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annual decline in private saving. A virtuous cycle has been created in which
fiscal discipline has promoted strong economic growth, and that strong
growth has boosted the surplus.

Challenges lie ahead, however, and it will be important to preserve the
fiscal discipline that was so hard won. In particular, the aging of the popula-
tion will begin to put downward pressure on the surplus just a few years from
now, as the number of Social Security and Medicare beneficiaries rises rela-
tive to the number of workers paying into these systems. Imprudent,
irreversible decisions to dissipate the surplus now would leave little time to
recover before the first members of the baby-boom generation begin to
retire. Prudent decisions today about what to do with the surpluses currently
projected will not only help sustain the current performance of the economy
but also address the fiscal policy challenges posed by population aging. Fiscal
responsibility requires restraint in cutting taxes and in launching new
spending programs, so that the public debt will continue to fall. It also calls
for flexibility in our policy priorities, as the composition and hence the needs
of our population change.

Strong Public Saving: The Payoff from
Deficit Reduction

Changes in Federal policy produced large budget deficits in the 1980s, and
despite deficit reduction measures taken in the Omnibus Budget and
Reconciliation Act of 1990, the country still faced a bleak budget outlook in
1993. But a succession of subsequent actions helped to turn this situation
around. The Omnibus Budget and Reconciliation Act of 1993 (OBRA93)
reduced the deficit through progressive changes in the income tax structure
and effective constraints on spending. Welfare reform legislation changed the
Nation’s welfare programs in ways that encouraged work and hence reduced
government spending needs. The Balanced Budget Act of 1997 dramatically
reduced real growth in Medicare expenses through restraint on provider
prices and payment systems. The difference between the pre-OBRA93 deficit
path and the current situation is stunning. Where Federal deficits were once
projected to grow from 4.6 percent of GDP in 1992 to double-digit percent-
ages by 2009, the current outlook is for a long string of surpluses in excess of
2 percent of GDP (Chart 2-13). The national debt, which had reached
almost half of GDP in 1992 and was projected to surpass GDP by 2009, has
instead begun to decline and, under June 2000 projections, will be elimi-
nated before the middle of the next decade (Chart 2-14).

One very important consequence of this turnaround has been an increase
in national saving. The large Federal budget deficits in the 1980s and early
1990s represented public dissaving (that is, negative saving) and thus were a
drain on the pool of national saving (the sum of public and private saving)
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The budget outlook is now for continued surpluses, not widening deficits, assuming
prudent policies are followed.

Chart 2-13 Actual and Projected Federal Budget Balances
Percent of GDP
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Instead of soaring as projected in 1993, Federal debt held by the public is now on course

to be eliminated around the beginning of the next decade.

Chart 2-14 Actual and Projected Debt Held by the Public
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available for investment. The improvement in the Federal budget balance
since 1993 has turned the public sector into a net saver. National saving rose
as a share of GDP in the 1990s (Chart 2-15). As discussed earlier, private
saving has been particularly low recently, and this has restrained national
saving. Thus, without the improvement in the Federal budget balance since
1993, national saving would have been lower than it has been, interest rates
would have been higher, and investment would have been constrained.

In the 1980s the Federal Reserve sought to keep the economy stable in the
face of the fiscal stimulus from large Federal budget deficits, and the result
was to push interest rates up. Although fiscal stimulus can be helpful in
propelling an economy out of a recession, it is a source of inflationary pres-
sure when the economy is close to full employment. Moreover, a mix of loose
fiscal policy and tight monetary policy produces high interest rates, which
discourage investment relative to current consumption. This is what
happened in the 1980s. In the 1990s, by contrast, an improved Federal
budget outlook and fiscal restraint allowed the Fed to pursue an accom-
modative monetary policy—one that not only promoted economic
expansion but also was more conducive to keeping interest rates down and
stimulating investment.

Lower interest rates and a declining national debt have important direct
consequences for the budget. Federal interest outlays have already fallen from
their 1991 high of 3.3 percent of GDP (or nearly 15 percent of total Federal
outlays) to less than 2% percent of GDP most recently (12 percent of

The turnaround in the Federal budget balance since 1993 has raised national saving
despite a decline in private saving.

Chart 2-15 Public, Private, and National Saving
Percent of GDP

25

National saving

Private saving

Public saving

1979 1982 1985 1988 1991 1994 1997 2000

Source: Depariment of Commerce (Bureau of Economic Analysis).

82 | Economic Report of the President



outlays), and they are projected to fall still further. The cumulative savings in
interest payments on the national debt since 1993 amount to over $330
billion, compared with the pre-OBRA93 baseline. Lower interest rates have
also benefited household borrowers. In mid-2000 each percentage point
added to interest rates would have added about $860 per year to payments
on a $100,000, 30-year mortgage; $70 per year to payments on a $10,000,
4-year car loan; and $140 per year to payments on a $20,000, 10-year
student loan. A rough estimate is that interest rates would be 2%2 to 3
percentage points higher if pre-OBRA93 economic and budget conditions
had prevailed. Under that scenario Federal debt held by the public would be
roughly 1%2 times as large as GDP by the middle of the next decade, rather
than essentially eliminated as under current projections.

What Caused the Surpluses?

The changes in fiscal policy that began in 1993 played an important role
in bringing down the budget deficit. In addition to those already mentioned,
these changes included budget enforcement rules that Congress imposed on
itself requiring that tax cuts or increased spending in one area be offset by
deficit-reducing measures elsewhere in the budget. Finally, changes in the
economy generated large increases in income that caused Federal tax revenue,
particularly individual income tax receipts, to rise faster than GDP despite
no further increase in statutory tax rates.

Controlling Expenditure

Spending discipline and a strong economy have combined to push Federal
budget outlays to their lowest level as a share of GDP since 1974. Total
outlays declined from 22.2 percent of GDP in fiscal 1992 to 18.2 percent in
the most recent fiscal year. Only 1 percentage point of this decline represents
a retracing of the increase in spending between 1989 and 1992 associated
with the 1990-91 recession (Table 2-4). The changes in net interest outlays
already mentioned accounted for 0.9 percentage point of the 4.0-percentage-
point reduction from 1992 to 2000. Declines in discretionary outlays for
national defense accounted for another 1.9 percentage points.

Discretionary outlays are outlays for defense and nondefense programs
subject to annual appropriations by the Congress; they account for about a
third of total Federal spending. Discretionary spending has been subject to
dollar caps since 1990, and these caps were generally effective over the 1990s
in limiting the growth of outlays. The rest of the budget besides interest and
discretionary spending consists of mandatory outlays for programs such as
Social Security, Medicare, and food stamps. Spending on these programs
generally depends on the number of beneficiaries and the benefit amounts to
which they are entitled by law. Budget enforcement provisions did not put
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TABLE 2-4.— Components of Federal Budger Outlays
[Percent of GDP; fiscal years]

Change!

Category 1989 1992 2000 1989 to 1992 to

1992 2000
Total OUtIaYS .....ovveevveeceeeee e 21.2 22.2 18.2 1.0 -4.0
Discretionary outlays .........ccoeverenienirnnee 9.0 8.6 6.3 -4 -2.3
National defense ... 5.6 49 3.0 -7 -1.9
Nondefense 34 3.7 3.3 3 -4
Mandatory outlays .........cccceveeeereerrrreennnes 9.0 10.4 9.7 1.4 -1
Social Security 4.3 4.6 4.1 3 -5
Means-tested entitlements. 16 2.3 Q! 7 Q)
thET . v 4.0 41 ® 1 Q]
Undistributed offsetting receipts -8 -6 0] 2 O]
Net interest.....coooeveineveeireseesees 3.1 3.2 2.3 1 -9

! Percentage points.
Z Not available.

Note.—Detail may not add to totals because of rounding.

Sources: Office of Management and Budget and Council of Economic Advisers.

specific dollar limits on spending for mandatory programs but did require
that any legislation that would increase mandatory spending be offset by an
equivalent amount of deficit reduction elsewhere in the budget.

Some Federal Government expenditures, such as unemployment compen-
sation, are sensitive to the business cycle, so that overall spending might be
expected to fall as the economy booms. In general, however, the cyclical
component of spending is much smaller than that of revenue, which is
discussed below. In the past, spending for welfare was also sensitive to the
business cycle, but the 1996 welfare reform legislation devolved control of
program spending to the States and transformed this component of Federal
spending into fixed block grants. Thus any cyclical fluctuations in spending
on these programs are now more likely to occur at the State and the local
levels than at the Federal level. The combination of low inflation and low
unemployment has been especially helpful in keeping government spending
down during this economic expansion, because both keep down the levels of
expenditure from transfer programs whose benefits are indexed to inflation.
Changes to expenditure programs during this Administration have also been
a factor. As already noted, the 1996 reform reduced welfare caseloads by
encouraging work, and the 1997 Balanced Budget Act made changes to the
Medicare payments system that have at least temporarily constrained growth
in health care spending.
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Rising Incomes and Revenue

Federal Government receipts vary with the business cycle in the opposite
direction from expenditures, growing during booms and shrinking in reces-
sions. In fact, receipts, especially income tax revenues, play an important role
as an automatic stabilizer of the economy. The progressivity of the income
tax system causes income tax receipts to fall faster than income during a
recession, cushioning the impact of the recession on after-tax income. Thus
some of the improvement in the Federal budget since 1993 reflects a normal
cyclical recovery. But growth in receipts, especially personal income tax
receipts, has been especially strong in the past few years, when
the economy has been expanding rapidly. This has happened even though
statutory tax rates have not increased.

Individual income tax receipts have risen from less than 8 percent of GDP
in 1994 to nearly 10 percent most recently. From 1994 to 1998 the growth
in that ratio contributed approximately $140 billion in additional cumula-
tive revenue. This faster growth in revenue relative to GDP reflects two
main factors: faster growth in taxable income than in income generally, and
a rise in receipts due to rising real incomes and the progressive structure of
income tax rates.

According to Treasury Department and Congressional Budget Office
analyses of the 1994-98 period, nearly 60 percent of the increase in indi-
vidual income tax liabilities relative to GDP arose from rapid growth
in adjusted gross income (AGI) relative to GDP. Of this 60 percent, about
17 percentage points occurred because the taxable components of personal
income grew faster than the other income components of GDP. The rest
reflects strong growth in sources of AGI that are not included in GDP
(because this income is not earned as a result of current production), such as
capital gains realizations and retirement benefits. The former have been
particularly important (Chart 2-16): growth of capital gains alone accounts
for 30 to 40 percent of the additional revenue.

The remaining growth in individual income tax liabilities relative to GDP
(about 40 percent) reflects the growth of revenue that results from rising real
incomes in a progressive tax system. Although statutory individual income
tax rates have not increased since 1993, the average tax rate on non—capital
gains AGI has increased. Two factors account for most of this increase. First,
for taxpayers in general, income has grown faster than inflation. As a result,
more taxpayers have more income taxed in the higher brackets, even though
the brackets are indexed for inflation. Second, more taxable income is
accruing at the top of the distribution of taxpayers, and hence more is
subject to the top tax rates. Tax return data indicate that the share of
taxpayers with AGIs above $200,000 (in 1998 dollars) rose over the
1994-98 period, and those taxpayers experienced faster growth in income
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Adjusted gross income has grown faster than GDP in recent years, largely as a result of
sharp increases in capital gains realizations.

Chart 2-16 Growth in GDP and Adjusted Gross Income (AGI)
Percent
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Revenue Service and Office of Tax Analysis).

than the average taxpayer. Incomes grew even faster for taxpayers with more
than $1 million in AGI.

The share of income taxes collected from taxpayers at the top of the distri-
bution has increased in recent years, but only because their before-tax
incomes have increased significantly; their share of total after-tax income has
increased as well. Impressive growth in the stock market contributed to the
taxable incomes of these households through higher capital gains realizations,
greater taxable retirement benefits, and increased compensation in the form
of stock options. Labor earnings, which have increased the most for married
couples at the top of the income distribution, have also contributed. Capital
gains, and the taxes on those gains, had already been surging for a few years
before the significant reduction in tax rates on capital gains that took place
in 1997—and both capital gains and the taxes on those gains continued to
surge after tax rates were cut.

It bears repeating that the additional tax revenue that has contributed to
an improved budget outlook has come during a period in which income tax
rates have not been increased at all for the overwhelming majority of
taxpayers, and no income tax rates have been increased since 1993. The
increases in marginal tax rates in OBRA93 affected only the highest-income
households (1.2 percent of all taxpayers), but many of these households (and
others) got tax relief in 1997 when capital gains tax rates were reduced. Many
taxpayers with more modest incomes enjoyed meaningful tax relief over this
period from other changes in the tax code. The Earned Income Tax Credit
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was expanded several times in the 1990s, most significantly in 1993, and
taxes were reduced substantially for lower and middle-income families in
1997 through the child tax credit and new, education-related tax credits,
which are phased out at higher income levels. Thus, at any given level of real
taxable income, average tax rates have been constant or falling since 1993.
For a family of four earning the median income, real income has been rising
while the average tax rate has fallen, even after accounting for payroll taxes.

Thus the strong revenue growth that has helped produce growing budget
surpluses and rising national saving has been associated with very strong
increases in income. Indeed, real after-tax incomes throughout almost all of
the income distribution rose strongly over the 1993-99 period. The rising
tide has lifted all boats, even after inflation and taxes, and even as govern-
ment deficits were eliminated. This experience contrasts with that of the
1980s, when higher after-tax private incomes came at the expense of public
saving, and increases in income were more skewed toward the top of the
income distribution.

The Importance of Maintaining Fiscal Discipline

The improved budget outlook since 1993 reflects real changes in the
economy and in policy and represents the achievement of budget discipline.
The U.S. economy has reaped the benefits of reduction in the public debt
and increased public saving. Nevertheless, the course of the budget and of the
economy in the years ahead remains highly uncertain. This makes it espe-
cially important to maintain fiscal discipline now, when the economy is
strong and the Nation can most afford it—just as a prudent family saves
extra income in good times for a future rainy day.

Economic and Policy Uncertainty

As noted in the discussion of the economic outlook, the economic
assumptions underlying the budget projections reflect a cautious view of
whether recent favorable economic developments will continue. However, a
serious economic downturn or an adverse productivity shock would cut into
the projected surpluses and slow the paydown of the national debt. Also, the
recent very strong growth in revenue relative to GDP is unlikely to be
sustained, because taxable income—in particular, the capital gains compo-
nent—cannot continue to grow faster than GDP indefinitely. (The surplus
projections do, in fact, assume a leveling off of individual income tax collec-
tions relative to GDDP, and a decline in total taxes relative to GDP) Even
when uncertainties are acknowledged, however, it seems most likely that the
budget can be kept in surplus if budget policy remains disciplined.

Maintaining that discipline entails an appropriate recognition of current
policy priorities while preserving significant amounts of the available
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surpluses as a margin of safety and to meet future needs. Budget projections
are typically based on current law and practice, but there are always pressures
to change current law. For example, analysts have pointed to the possibility
that discretionary spending might well rise faster than projected. Also,
various tax provisions now scheduled to expire could be extended, and
changes could be made to the alternative minimum tax, in ways that would
reduce revenue. The pressures to deviate from existing policies do not inval-
idate the usefulness of projections based on those policies, but they do
remind us that part of the challenge of maintaining fiscal discipline will
involve addressing these issues.

The Demographic Challenge

One force affecting future budget surpluses that is both large and
inevitable is the aging of the population. Projections indicate that the popu-
lation aged 65 and over will rise from its current share of about 12%2 percent
of the total population to nearly 21 percent by 2040 (Chart 2-17). As a
result, the share of the population that is at or beyond retirement age relative
to that of the working-age population (the elderly dependency ratio) will
rise dramatically.

These demographic changes imply changes in the demands that certain
government programs place on the Nation’s resources and in the role these
programs play in the dynamics of the Federal budget. Currently, Federal
outlays for health and retirement programs for the elderly are a large share of
the budget, but payroll contributions tied to Social Security and Medicare
are even larger. Thus the Social Security and Medicare systems are net
contributors to the unified budget surplus today. Fairly quickly, however, the
surpluses in these systems will start to shrink and eventually turn into deficits
if changes are not made. At the same time, retirement and health programs
for the elderly will take up an increasing share of Federal outlays. The costs
per beneficiary of both Social Security and Medicare are expected to rise in
the future, implying an even more dramatic increase in spending on the
elderly than population projections alone would suggest. The Medicaid
program will also be affected through its coverage of nursing home care: over
time, Medicaid is projected to pay an increasing share of the health care bills
of the elderly.

Long-term projections indicate that, under current policies, spending on
Social Security and Medicare will grow dramatically as a share of GDP,
from 6.1 percent in fiscal 2000 to 11.2 percent in 2040 (Chart 2-17) and
12.4 percent by 2075. The Social Security trust fund has been growing since
the 1980s and will continue to grow over the next several years. But current
projections (based on assumptions of the Social Security trustees) show that
Social Security payroll tax revenue will fall short of outlays starting in 2015
and that the trust fund will be depleted in 2037. At that point current
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The aging of the population will lead to increased Social Security and Medicare
outlays.

Chart 2-17 Population Aged 65 and Over and Outlays for Social Security and Medicare
Percent of total population or GDP
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receipts will cover only about 70 percent of outlays. In addition to the demo-
graphic challenge, Medicare faces pressures associated with projected
increases in health care costs. During this Administration the strong
economy, along with a slowing in the growth of health costs, have signifi-
cantly brightened the short-term outlook for Medicare. However, policy
changes still appear necessary to maintain its financial soundness in the long
run. Outlays for the hospital insurance portion of Medicare are now expected
to exceed corresponding tax receipts starting in 2010, and the hospital insur-
ance trust fund is expected to run out in 2025. Finally, the long-term
implications of demographic change for national saving are aggravated by the
fact that private saving is also likely to decline as the population ages, because
older people tend to draw down their private assets during retirement.

The projected erosion of the Social Security surpluses will reduce the
unified budget surplus starting fairly soon. Moreover, the gap between bene-
fits and receipts continues to widen beyond the 75-year window used for the
long-run projections of the Social Security trustees; hence the pressure on the
budget intensifies over time. Although they have not eliminated these long-
term pressures, developments in the economy that have produced a long
expansion and higher productivity growth have improved the budget
outlook over that 75-year period even more dramatically (primarily through
the power of compounding) than they have improved the short-
term outlook. A projection of the Administration’s economic and policy
assumptions based on the June 2000 Mid-Session Review of the budget
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suggests that the unified budget could remain in surplus throughout the next
75 years (Chart 2-18).

Of course, 75-year projections are fraught with uncertainty, because over
this span it is easy for a particular set of economic and policy assumptions to
be proved wrong. For example, starting with the baseline projection in Chart
2-18, slower-than-expected growth in tax revenue—or a tax cut—that
reduced receipts as a share of GDP to their 1994 level of 18.1 percent would
hasten the return of deficits. A similar outcome would occur if discretionary
spending were to rise proportionally with GDP instead of merely rising with
inflation, as the projections assume. Obviously, various combinations of tax
cuts and spending increases could produce even more adverse changes. Other
assumptions could also prove inaccurate. More rapid productivity growth or
a larger-than-expected increase in immigration would improve the long-term
surplus outlook. Slower productivity growth or continuing rapid growth in
health care costs would significantly worsen it. So, too, could a lower fertility
rate or longer life expectancy than is assumed by the Social Security trustees.

Addressing the Challenge

Current economic and demographic projections indicate that, with the
benefits and tax rates specified under current law, Social Security and
Medicare will not pay for themselves over the long run. Some combination
of modified benefits, increased payroll taxes, or alternative financing will

Decisions to increase spending or cut taxes could undermine the outlook for continued
surpluses.

Chart 2-18 Long-Term Budget Balance Projections Under Different Policy Assumptions
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be necessary to resolve the imbalance. A growing economy helps with this
resolution, even if needed changes are postponed to the future. But starting
to address the challenge now would reduce uncertainty about what, if any,
adjustments future generations will face and would give today’s workers
greater notice so that they can better plan for their retirement.

A strong economy with adequate saving is critical. The virtuous cycle of
fiscal discipline and changes in the economy that have boosted productivity
and growth has already paid off: with the vastly improved long-run budget
outlook, national saving has increased in a way that contributes to preserving
prosperity over the long run and meeting the demographic challenge. But
even in a New Economy policymakers must confront scarcity and trade-offs.
New tax cuts or spending programs should be well thought out, target high-
priority public needs, and include an assessment of overall benefits, costs,
and risks. The most effective fiscal strategy to prepare for the future is to
pursue policies that boost the productive capacity of the economy. These
include encouraging productive public investments in infrastructure and
human capital—as well as maintaining fiscal discipline, to encourage public
saving and private investment.

Productive public investment complements private investment in raising
the economy’s capacity to produce goods and services. For example, decades
of economic growth have overwhelmed many of the Nation’s sanitation,
public transportation, and road systems whose original designs date back 50
to 100 years. Investments in modernizing and expanding this infrastructure
can improve health outcomes, reduce pollution, ease congestion, and
enhance job prospects. As discussed in Chapter 5, education is especially
important for preparing Americans to prosper in the New Economy, yet an
estimated $127 billion in additional repairs is needed to rebuild the Nation’s
schools. Clean, safe schools are better learning environments that will pay
dividends well into the middle of this century.

To the extent such investments in infrastructure increase the Nation’s
capital stock and productive capacity, they contribute to stronger economic
growth and raise real incomes. This in turn increases future revenue and
reduces the payout of government transfers. But such investment must
be undertaken wisely. Poorly thought out investments could prove
counterproductive by crowding out more-productive private investment.

Investments in human capital provide another means of maintaining pros-
perity and preparing for the future. Increased education and training can
enhance workers’ productivity in much the same way that increases in the
amount and quality of physical capital do. State and local governments are
mainly responsible for primary and secondary education, but as described in
Chapter 5, the Federal Government’s more limited role can be crucial as well.
Federal programs are also important for postsecondary education and life-
time learning. In recent years the Federal student loan program has been
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especially successful at making college more affordable, helped along by the
fiscal discipline that has allowed an easing of interest rates; at the same time
the Administration’s efforts to improve loan repayment have saved taxpayers
more than $14 billion. The Administration’s Lifetime Learning tax credit
allows some educational expenses to be deducted from income, further
improving the affordability of college. Although such tax credits reduce
current government revenue, the investment in human capital that they
stimulate adds significantly to future private income and income tax receipts.
In 1998 the mean earnings of high-school graduates aged 18 or over
amounted to $22,895, whereas persons with a bachelor’s degree had mean
earnings of $40,478. This difference in income generated an estimated tax
liability for the bachelor’s degree holder that was 2.4 times as large as that of
the high-school graduate, suggesting that funding education can be good for
the Nation’s fiscal integrity as well as for personal incomes.

Finally, preserving some share of future budget surpluses will allow public
saving to continue to contribute to national saving, increase the amount of
capital available in the economy, and support continued economic growth. It
will also allow a continued paying down of the public debt, perpetuating the
virtuous cycle that has been so good for the New Economy. Debt reduction
also helps shrink the demands on the Federal budget as interest payments are
reduced and eventually eliminated. Interest savings alone could pay for a
large share of the added expenses associated with demographic change and
provide a margin of safety against unforeseen adverse economic events.

One way to emphasize the importance of not spending the surplus is to
create a “lockbox” for the Social Security and Medicare trust fund surpluses.
Funds placed in a lockbox could not be used to pay for other programs, but
instead would have to be saved. Although the precise amount that the
government should save is not necessarily equal to that which would accu-
mulate in the lockbox, such a provision might be an effective way to ensure
that significant saving does occur.

Fiscal prudence that preserves the current surpluses, combined with appro-
priate public investment, would generate more national saving and
investment than a policy of large tax cuts or spending increases. Greater
saving and investment, in turn, would produce a stronger and more produc-
tive economy in the future. Besides directly improving the outlook for Social
Security and Medicare under their current structure, such an outcome would
provide more resources to deal with any changes to those programs in
the future.
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Conclusion

U.S. economic performance in 2000 continued to illustrate the benefits
that have accrued from a combination of sound policies and a blossoming of
technological opportunities. Strong growth, accelerating productivity, low
unemployment, and low inflation continue to characterize the longest
economic expansion on record. The fiscal stance of the Federal Government
has been completely turned around, from one of spiraling deficits to one in
which it is reasonable to contemplate the elimination of the public debt. The
critical task now is to maintain the fiscal discipline that has been achieved
and to focus on ensuring that adequate resources are available for the coming
demographic challenge.
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CHAPTER 3

The Creation and Diffusion
of the New Economy

Computer Prices and Investment in Information Technology by Major Industries
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Sharp decreases in computer prices have encouraged economy-wide investment in
information technology.

Athe heart of the New Economy lie the many dramatic technological
innovations of the last several decades. Advances in computing,
information storage, and communications have reduced firms’ costs,
created markets for new products and services, expanded existing markets,
and intensified competition at home and abroad. These innovations
have sprung from a remarkable recent flourishing of entrepreneurship,
much of it concentrated in high-technology corridors such as California’s
Silicon Valley. Indeed, the rapid growth of the information technology
sector was one of the most remarkable features of the 1990s. Domestic
revenue in this sector—which comprises computer hardware, software, and
communications—has grown by 120 percent over the last decade. In just the
last few years, the Internet has spawned thousands of new companies and
created billions of dollars in market value. Wireless telephone carriers alone
now employ over 150,000 people in the United States and generate 10 times
the annual revenue they posted a decade ago.
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The information technology sector has been going about its highly innov-
ative business since the 1970s. The last decade, however, saw a rapid
convergence of several of its most important technologies—processing
power, data storage and transmission, and software—that translated these
innovations into real productivity gains. This chapter will show that these
improvements in technology, along with intense competition and innovative
organizational practices, have brought significant benefits to many industries
throughout the economy. In manufacturing industries such as steel and
automobiles, and in service industries such as retail trade and financial
services, firms that have embraced information technology and developed
custom applications are increasingly productive. Steel furnaces now use high-
speed computers running what are called neural networks to improve quality
and reduce wear and tear on equipment. In automobile production,
networked computers are used for a whole range of activities from the design
of new products to the coordination of supplier relationships. In financial
services, advances in information technology have led to significant scale
economies, reducing the costs of back-office operations, risk management,
and customer support. Similar patterns of technological innovation are
visible in many other industries.

Technology, however, is not the sole driver of this exceptional perfor-
mance. During the 1990s, firms in many industries found that technology
had its biggest impact when combined with complementary organizational
innovations such as incentive pay, flexible work assignments, and increased
training. Meanwhile intense competition, both at home and abroad, has
forced firms to improve their performance—and weeded out those that
do not.

This chapter surveys recent technological improvements, explores the
causes of the recent surge in innovation, and explains how changes in tech-
nology, regulation, and competition have transformed organizations
throughout the economy, leading to significant performance gains. The story
is told in four parts.

The first part reviews recent improvements within the information
technology sector, focusing on microprocessors, disk drives, and data trans-
mission, and showing how costs have plummeted as capabilities have
increased. Future advances in networking, wireless communications, and
biotechnology—all fueled by the rapid technological advances of the last 20
years—will likely lead to even more impressive gains.

The second part examines the causes of the surge of innovation. Although
the ultimate cause of all innovation is human creativity, the scope and
complexity of technical innovation today require a particular support struc-
ture. Scientific and technical research and development (R&D) must be

96 | Economic Report of the President



funded, researchers must be trained and equipped, inventors must receive
adequate legal protection for their intellectual property, and so on. The
discussion here focuses on the demand for technology, on financial market
developments such as the growth in venture capital and a stronger market for
initial public offerings (IPOs), on private and public R&D activity, and on
intellectual property protection. None of these factors alone explains why
the United States now finds itself awash in new technology. Rather, it is
the convergence of these factors during the last decade that has created a
unique climate for entrepreneurs to discover new technologies and bring
them to market.

The chapter’s third part explains how firms are producing goods and
services more efficiently through greater use of computers and other infor-
mation technologies and the development of complementary organizational
practices. The emphasis is on how technology, regulation, and competition
interact to create new business opportunities and spur performance gains.
The financial services industry provides a useful illustration. As mentioned
above, advances in information technology have led to significant scale
economies in this industry. Deregulation now provides financial institutions
the opportunity—and increased global competition provides the incentive—
to exploit these scale economies. The combination of these factors helps
explain the dramatic consolidation seen in this industry during the last few
years. Further examples of changes in firm boundaries, internal organization,
and performance are discussed, from the use of outsourcing and strategic
interfirm alliances to new arrangements for compensation and job design.
These changes in firm behavior, in many cases facilitated by the dramatic
improvements in information technology, are immediate causes of the rapid
productivity growth of the last 5 years.

The chapter turns finally to an investigation of the performance gains
brought about by these new ways of doing business. There is considerable
evidence that information technology and organizational change improve the
performance of plants, firms, and industries. Globalization is also closely
linked to improvements in firm performance: access to global markets gives
firms strong incentives to improve their products and services, and the pres-
ence of foreign competitors in domestic markets forces firms to make those
improvements or perish. As the competitive environment has changed, firms
in many industries are increasingly turning to intangible capital—patents
and trade secrets, organizational routines, reputation, and the like—as a
source of competitive advantage. This has important implications for firm
strategy, as firms seek new ways to build and exploit their stocks of
these intangibles.
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The Advance and Convergence
of Information Technologies

The productivity improvements associated with the New Economy have
their origins in a series of gradually unfolding advances in information tech-
nology that grew out of post—World War II defense research. Over the
decades following these discoveries, the costs of processing, storing, and
transmitting information fell dramatically. During the 1990s this process
accelerated rapidly as computers became increasingly powerful, communica-
tions networks became much faster and cheaper, and firms developed the
necessary software and organizational capabilities to translate these new tech-
nologies into performance gains. The emergence of the commercial Internet
in the mid-1990s promises to extend these gains even further.

Clearly, the information technology sector has been one of the most inno-
vative and visible in the New Economy. The sector now accounts for an
estimated 8.3 percent of GDD, up from 5.8 percent in 1990. Private invest-
ment in information technology rose at a 19 percent annual rate over the
1990s as a whole and accelerated to 28 percent after 1995 (Chart 3-1).
Advances within each area of information technology have created new
markets, extended existing markets, and improved the efficiency of firms
and industries.

Real investment in information technology rose at a 19 percent annual rate from 1990 to
1999 and at a 28 percent annual rate from 1995 to 1999.

Chart 3-1 Real Investment in Information Technology
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The most impressive technological advances have come in terms of speed,
storage capacity, data transmission capacity, and the improvement of user
interfaces. Moore’s law—the prediction by semiconductor pioneer Gordon
Moore back in 1968 that transistor density on silicon wafers would continue
to double every 18 months—has generally held true, generating one of the
most remarkable phenomena of the late 20th century. Since 1980 the speed
of microprocessors used in personal computers has increased more than a
hundredfold, while the cost of performing 1 million instructions per second
has fallen from over $100 to less than 20 cents. These advances, along with
intense competition in computer assembly and distribution, drove quality-
adjusted prices for computers and peripheral equipment down by 71 percent
between 1995 and 2000. This coincided with a dramatic increase in private
investment in computers and peripheral equipment (Chart 3-2).
Complementary investment in software has nearly doubled. However,
quality-adjusted prices of software have fallen by only 2 percent, reflecting in
part the fact that labor is the major input into software production, and in
part the difficulty of measuring quality improvements in this area (Chart 3-3).

Advances in data storage, which complement these advances in computer
processing power, have also been impressive. The cost per megabyte of hard
disk storage has fallen from over $100 in 1980 to less than 1 cent today. The
newest generation of “microdrives,” designed for handheld devices such as

As prices fell over the 1990s, real investment in computers and peripheral equipment
increased dramatically.

Chart 3-2 Prices and Real Investment in Computers and Peripheral Equipment
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As investment in computers soared after 1995, investment in software nearly tripled
despite little reduction in prices.

Chart 3-3 Prices and Real Investment in Software
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wireless phones and digital music players, hold a gigabyte of data, are smaller
than a matchbook, weigh less than an ounce, and sell for under $500. (By
contrast, the first gigabyte-capacity disk drive, introduced in 1980, was the
size of a refrigerator, weighed 550 pounds, and cost $40,000.)

Finally, data transmission capacity has skyrocketed: since 1996 the
capacity of a single fiber-optic cable has increased by a factor of 20 in widely
available commercial systems, and experts expect such technological progress
to be sustained over at least the next 5 years. These improvements, again
along with healthy competition, have reduced the cost of communications
dramatically. Information can now be accessed from anywhere in the world
via the public Internet at no cost once the user has connected. The emerging
communications infrastructure allows firms to collect, store, process, and
transmit information at ever-higher volume and lower cost. Between 1980
and 1999 the cost of sending 1 trillion bits of information electronically fell
from $129,000 to 12 cents.

A revolution in software development has been built upon these advances
in hardware. Private investment in software has risen from $11 billion in
1980 to $50 billion in 1990 and about $225 billion in 2000. The trend in
software design is toward independent modules that can be combined for a
variety of applications, and away from less flexible programs designed for
individual users. Software has also become more sophisticated. Since about
1990, large firms have been spending billions on “enterprise resource
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management” programs: complex systems that integrate ordering, procure-
ment, inventory, finance, and human resources. Smaller firms can get similar
services from what are called applications service providers operating over
the Internet.

To reap the full benefit of these technological advances, firms are reorga-
nizing many of their business practices. In some industries, firms are taking
advantage of technological improvements by refining, expanding, and
consolidating their operations so as to reduce costs; in others, startup compa-
nies are using technology to create new products, processes, and markets.
Consumers are now being offered an increasing array of goods and services
for wireless communication, digital entertainment, shopping, education, and
other activities.

As firms have rushed to adopt this increasingly ubiquitous, lower cost
technology and incorporate it into their businesses, employment in the
computer and data processing services sector has exploded, more than
doubling between January 1993 and November 2000 (Chart 3-4). This
compares with only a 23 percent increase in total private U.S. employment
during the same period.

Each on its own, these dramatic technological advances would have been
unlikely to generate the profound transformations of firms and of consumer
behavior that define the New Economy. Rather, it is the simultaneous
convergence of these technologies that has made the difference. The rapid
expansion of computer networks, culminating in the commercial Internet,

Employment in computer-related services doubled between 1994 and 2000.

Chart 3-4 Employment in Computer and Data Processing Services
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clearly illustrates this convergence. Economists use the term “network effects”
to describe how the benefits of participating in a network depend on how
many other people are also on the network. (Who would want to be the only
person in the world with a fax machine?) The number of Internet hosts, a
proxy for the number of existing connections to the Internet, has increased
exponentially since 1990 (Table 3-1). Nearly 42 percent of U.S. households
have access to the Internet, and surveys indicate that over 50 percent of U.S.
businesses sold products on line in 2000. The number of secure web servers
for e-commerce in the United States rose from 7,513 in 1997 to 65,565 in
2000. Traditional firms and new firms alike are competing to deliver
consumers higher speed access to the Internet and more sophisticated
content and services for this new medium. Together this evidence suggests
that the benefits of being on the Internet are growing at an extraordinary rate.

As the case of the Internet clearly shows, the most important break-
throughs of this information era have resulted from the convergence of fast
processing, inexpensive data storage, and rapid communications. This tech-
nology is considerably more valuable to firms when combined with
complementary human capital and the appropriate organizational routines,
and when contractors outside the organization are available for development,
implementation, and maintenance. The convergence of these technological
advances, in combination with changing firm routines, has fueled much of
the development of the New Economy.

TABLE 3-1.— Content and Commerce on the Internet

Worldwide SECL?I'IGS.WED
Internet
(thousands)
commerce
313
535
992
1,776
3,212
6,642
12,881
19,540 7,513
36,739 16,663
56,218 33,792
2000 ...eeeeeeeeeeeeee e aeeran 93,048 65,565

Note.—Internet hosts as of July of each year, except 1990 figure is for October. Secure web servers measured in
September 1997, August 1998, August 1999, and July 2000, respectively.

Sources: Organization for Economic Cooperation and Development and Internet Software Consortium.
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Why Is the U.S. Economy
Awash in Technology?

What explains the recent surge of technical innovation? Of course, the
ultimate cause of all innovation is human creativity. But technical innovation
does not occur in a vacuum; it requires a structure of incentives and institu-
tions. Firms demand new technology that will let them reduce costs and
provide new products and services valued by their customers. For other firms
to respond to that demand, scientific and technical R&D must be funded,
researchers must be trained, their inventions must receive legal protection,
and so on.

Government policies that foster competition, encourage R&D, and reduce
trade barriers are important in this regard. The Administration has worked
hard to provide an environment that allows entrepreneurship to flourish,
particularly in the high-technology sector. For instance, the Administration
supported a moratorium on U.S. Internet taxes under the Internet Tax
Freedom Act and worked for a freeze on trade duties for electronically traded
goods within the World Trade Organization (WTO). To encourage open
markets in high-technology goods and services, the Administration signed
the WTO’s Information Technology Agreement, which will eventually elim-
inate tariffs on $600 billion worth of goods, and the WTO’s Basic
Telecommunications Agreement, which will promote competition and priva-
tization in a global telecommunications services market worth $1 trillion.

To help ensure the competitiveness of U.S. firms in that market, the
President signed the Telecommunications Act of 1996, the first comprehen-
sive telecommunications reform legislation in over 60 years. In September
2000 the President signed an executive memorandum directing Federal
agencies to work with the Federal Communications Commission and the
private sector to identify the radio spectrum needed for third-generation
wireless technology.

To encourage private sector R&D across the gamut of U.S. industries, the
Administration worked to extend the Research and Experimentation tax
credit through 2004, the longest extension of this policy ever. At the same
time, the Administration has supported significant increases in funding for
the National Science Foundation (NSF), an independent government agency
responsible for promoting science and engineering. The NSF budget was
increased by more than 13 percent in fiscal 2001, the largest increase ever.
Overall, the President’s 2001 budget request included more than $2 billion
for R&D in information technology, a marked increase over the previous
year’s amount.

Within this favorable climate, technological innovation has proceeded at a
rapid pace. This part of the chapter discusses the demand for technology,
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financial market developments such as the surge in venture capital and
initial public offerings that support technology firms, the role of R&D
expenditure in technological development, and the importance of legal
protection for technical discoveries. It highlights four important features
of the New Economy.

First, intense competition and feedback drive the development and adop-
tion of new technologies. The availability of one technology stimulates
demand for complementary technologies, which in turn lowers production
costs and encourages further demand for the initial technology.

Second, significant financial market developments have lowered the cost
of capital for new businesses. Although the public stock markets are still
extremely important, providers of private equity such as venture capital
firms are playing a larger role, particularly in the technology sector.

Third, the process of funding R&D has changed. The Federal
Government continues to be a major provider of this funding. However, the
emphasis of Federal funding has shifted from defense-related technologies to
civilian products and services. More important, private R&D has soared,
particularly at smaller firms and service firms. Private firms are also devoting
an increasing fraction of their research budgets to basic, rather than applied,
research. This suggests that the current technology boom is far from over.

Fourth, the innovative process has itself been transformed. Traditionally,
innovation has been a highly integrated activity, performed mostly by large
firms working independently of each other. Today, innovation is a less inte-
grated process, performed increasingly by large and small firms in
collaboration with each other, with academic institutions, and with govern-
ment agencies. This is seen clearly in the computer hardware industry.
Formerly dominated by large, vertically integrated firms, the industry is now
frequently led by smaller, more specialized firms using modular technologies
that are easily shared among market participants.

The combination of these features explains why the United States has seen
so much technological innovation over the last decade. For the most part,
these appear to be long-term trends, implying that technological progress
will continue to be an important driver of U.S. economic performance.

The Demand for New Technology

Central to the dynamics of the demand for new technology is positive
feedback: technological improvements generate increased demand for tech-
nology, which fuels further improvements. Several types of feedback are
important here. First, in a market characterized by network effects, the more
users have adopted a particular technology, the more valuable that tech-
nology will be for additional users. For example, the telephone, the fax
machine, e-mail, and instant Internet messaging all are more valuable to any
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given user the larger the number of other users. Today, household telephone
penetration in the United States is nearly 95 percent, more than 9 million fax
machines are in use, over 100 million Americans have e-mail accounts, and
more than 60 million use instant messaging software.

Second, for products that exhibit increasing returns to scale or strong
learning effects in production, sufficient demand can generate larger markets
by reducing the unit cost of production, which in a competitive market
lowers price and drives demand even higher. Firms in the commercial aircraft
and chemicals industries have long recognized the need to “price down the
learning curve” to drive demand and maximize the returns on their invest-
ments. Semiconductor manufacturing, for example, is characterized by
increasing returns to scale. Producing microprocessors or memory chips
entails high fixed costs and low variable costs. The more the firm sells, the
lower it can price its chips and still profit from its investment. As technolog-
ical innovation brought ever-faster chips, the fixed costs of building a
semiconductor manufacturing plant rose from $100 million in the early
1980s to $1.2 billion in the late 1990s. This suggests that increasing returns
in the semiconductor industry are becoming increasingly important.

Finally, feedback can occur when strong complementarities between
component products of a given system create an interdependent system of
demand. For example, the demand for computers depends on the price and
quality of software and of peripherals such as printers, modems, and scan-
ners. Yet the demand for software and peripherals is, to a certain extent,
determined by the price and quality of computers. More generally, since the
complexity of so many information technology products makes it efficient to
design each component for a particular purpose, and to establish standard-
ized interfaces between components and even entire products, demand for
individual components and given products becomes highly interdependent.

In the United States, deregulation, openness to foreign competition, and
low administrative barriers to entry and exit have led to highly competitive
markets, providing strong incentives for firms to adopt new technologies. Yet
organizations often resist technological change. Adopting new technologies
can be costly and risky for firms; some of this risk stems from the changes in
relationships, communications practices, and organizational structures that
are required to take full advantage of the new technology. A firm with a
protected market position can avoid making these productivity-enhancing
changes and still remain viable and profitable. Firms in competitive environ-
ments cannot. Beyond the highly competitive information technology
manufacturing sector, which has been a remarkable user of new technology,
competition has driven the demand for new technology in such service
industries as telecommunications services, trucking, banking, and retailing,
to name a few.
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Financial Market Developments

Firms—especially small, innovative startup companies—need funds, guid-
ance, and other forms of support for all aspects of their operations. The
United States has offered a uniquely supportive climate for technology start-
ups. In many cases a single individual investor, or “angel,” has provided
money at the seed stage, where a new firm’s product concept is developed.
Additional funds may be obtained through the private placement market—
essentially equity offerings to a limited group. The Federal Government has
also played a role in supporting innovation through the Small Business
Innovation Research program. One of the most important factors in the
financing of new technology, however, has been the recent acceleration in
growth of venture capital, which itself has benefited from a thriving market
for IPOs. The availability of venture capital has lowered the startup costs for
aspiring entrepreneurs, and favorable taxation of capital gains has increased
the demand of entrepreneurs for capital. Furthermore, a rising stock market
may encourage venture capitalists to support startups, in the expectation that
a subsequent public offering or private sale will generate large returns.

Venture Capital

Venture capital is a form of private equity that targets startup firms
primarily in emerging industries. Venture capitalists do much more than
supply funds, however. Besides matching entrepreneurs with investors, such
as wealthy individuals, banks, and pension funds, they also advise, monitor,
and support the projects they fund. Technology firms face two special obsta-
cles in procuring finance. First, the profitability of the projects they pursue
is extremely difficult to assess, and second, the entrepreneur’s behavior is
difficult for providers of capital to monitor and evaluate. Venture capital
firms address these difficulties by getting deeply involved in the development
of the typical startup. Typically, one or more of the venture capital firm’s lead
investors join the board of directors of the new firm, and from that vantage
point they closely monitor the entrepreneur’s activities. The method in which
financing is provided allows additional control: the investment is typically
staged, with funds disbursed only as the firm passes certain preset milestones.
Venture capitalists often advise firms on the selection of key personnel and
on the acquisition of legal and financial services. They are also deeply
involved in the firm’s strategic choices.

During the 1980s venture capital investment grew on average by 17
percent per year; then, during the 1990s, the pace doubled. Total venture
capital investment jumped from $14.3 billion in all of 1998 to $54.5 billion
in the first three quarters of 2000 alone (Chart 3-5). One company that
tracks the venture capital industry estimates that $134.5 billion was under
venture capital management at the end of 1999. Analysts pointed to the large
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Technology companies, especially Internet-related firms, attracted huge amounts of
venture capital in 1999-2000.

Chart 3-5 Venture Capital Investment
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sums raised at the beginning of 1999, and to a new group of promising
projects in Internet-related businesses, as the driving factors behind this
surge in financing. Whether the rapid pace of growth can be maintained
depends on a number of economic factors, one of which is the strength of
the IPO market. Venture capital firms frequently move on to new projects
once a firm has been successfully launched. For example, 3 years after an
IPO, only 12 percent of lead venture capitalists retain 5 percent or more of
the funded company’s shares. And the most profitable manner for venture
capital investors to exit their investment positions and take their profits is by
having the new firm float a public issue. Therefore maintenance of a large
and buoyant public equity market is critical.

The Federal Government has long been active in the venture capital busi-
ness. Congress created the Small Business Investment Corporation (SBIC)
program in 1958. This program allows the formation of SBICs, which are
privately owned and managed investment firms, licensed by the Small
Business Administration, that may borrow funds from the government in
order to provide venture capital funding to entrepreneurs. In 1999 SBICs
provided $3.7 billion to 3,700 companies.

Does the enormous growth in the amount of funds described as venture
capital really signal a correspondingly large increase in the net resources avail-
able to entrepreneurs, or does some of it merely substitute for other sources
of funding? There is evidence that not all venture capital is new money: some
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large firms, often in the computer hardware and software industries, now
make about 15 percent of total venture capital investments through semi-
autonomous organizations they set up. These investments might have been
counted as internal corporate investment in the past. However, venture
capital and traditional corporate R&D do seem to have different effects. In
particular, recent evidence suggests that venture capital spurs innovation, as
measured by patent activity.

More generally, the thriving venture capital industry is but one part of a
growing domestic private equity sector (as distinguished from the public
capital markets, that is, the stock and bond markets). In the United States the
private equity sector has largely divided itself into two subsectors, each
focusing on different types of investments. One consists of the venture
capital firms already described, which focus on early-stage investments in
startup or newly formed entities. The other consists of investment groups
that pursue opportunities in existing, more mature companies. At least 800
established buyout firms operated in the United States during the 1990s.
These privately held firms specialize in leveraged acquisitions, recapitaliza-
tions, management buyouts, and other restructurings. In principle, buyout
firms perform an important function by actively monitoring corporate
managers, thus avoiding the collective action problems that limit effective
control of management by institutional owners such as banks and pension
funds. During the last five years or so, the distinction between venture
capital and buyout firms has blurred: several buyout firms have begun
investing in Internet startups, while venture capital firms that previously
specialized in managing early-stage ventures have participated in buyouts of

established technology firms.
Initial Public Offerings

In addition to venture capital, the public capital markets have also served
as an extremely important source of capital during the second half of the
1990s and beyond. Between 1993 and the end of November 2000, IPOs
raised $319 billion, more than twice the amount raised in the preceding
20 years, even after adjusting for inflation (Chart 3-6). Although some of the
largest IPOs have been those of established firms seeking to raise additional
capital, IPOs have also been an important source of capital for new firms,
particularly in information technology and biotechnology. An active IPO
market fosters innovation by providing capital for new enterprises and, as
already mentioned, by providing an attractive exit mechanism for financiers
of early-stage, risky ventures, making these financiers more willing to provide
risky capital. It also provides liquidity for entrepreneurs, who can appropriate
some of the value their efforts have created while retaining at least partial
control of their firms.
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The value of funds raised in initial public offerings has risen, and the number of offerings
has been high.

Chart 3-6 Number and Gross Proceeds of Initial Public Offerings
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Of some concern, however, is the recent strange behavior of IPO pricing,
especially in 1999 and 2000. In 1999 the average first-day return (calculated
as the percentage by which the price at the end of the first day of trading
exceeds the offering price) for IPO securities was an amazing 69 percent
(Chart 3-7). This was three times higher than the average first-day return in
any year between 1975 and 1999. This anomaly could be due to either
“irrational exuberance” on the part of investors, persistent underpricing by
the underwriters of these securities, or both. Economists have developed
several possible explanations for the underpricing of IPO securities. Some
focus on differences in the information held by the firm and the market,
whereas others focus on the incentives of managers, underwriters, and
investors. In general, underpricing is not necessarily the result of a market failure.

Evidence on the long-term performance of IPOs is mixed. Equity markets,
particularly in the technology and Internet sectors, were extremely volatile in
2000. Internet commerce and Internet services firms recorded remarkably
high market values between 1998 and early 2000, but their market values fell
sharply after peaking in March 2000. Consequently, although the average
number of IPOs per month in late 2000 was only slightly less than the
average for the first half of 2000, the average monthly proceeds from IPOs
fell by nearly 40 percent. The overall market value of equities remains high,
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First-day returns for initial public offerings soared in 1999-2000.

Chart 3-7 First-Day Returns for Initial Public Offerings
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however. As of December 2000, the price-to-earnings ratio of S&P 500 firms
stood at 26, substantially above its average of 22 in the 1990s. The price-to-
earnings ratio of the Nasdaq composite stock index, which includes a high
concentration of technology firms, was 98 near the end of 2000.

The availability of well-developed, sophisticated capital markets has
provided important support for the technological advances of the last decade,
although whether they will continue to do so in the next decade remains to
be seen. The flourishing venture capital market and the dynamic IPO market
are unique features of the U.S. economy and may help explain why the New
Economy emerged here rather than in Europe or Asia.

R&D in the New Economy

As the economy has become “lighter,” shifting toward products that
embody more knowledge capital and less physical capital, R&D—the
principal means by which knowledge capital is created—has risen dramati-
cally. The entire R&D process today is in the midst of a transformation away
from the vertically integrated model pursued by large R&D laboratories and
toward a more decentralized model involving more small-firm R&D
and increasing collaboration between firms to bring products and services
to market.
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Between 1995 and 1999, real R&D spending in the United States grew at
an annual rate of nearly 6 percent, evidence of a substantially increased
commitment to innovation. Private sector R&D accounts for most of this
growth, having increased at a remarkable 8 percent annual rate over the same
period. In this era of budgetary restraint, real Federal support for R&D
remained approximately constant but shifted somewhat away from defense
R&D toward civilian applications (Chart 3-8). Other key indicators offer
corroborating evidence of an increase in R&D activity. The number of scien-
tists and engineers doing R&D rose 34 percent between 1995 and 1999.
Immigration has been an important source of engineers and scientists in the
United States, not only in R&D but in many other activities as well. Foreign-
born persons make up only about 10 percent of the U.S. population, but
about 13 percent of scientists and engineers.

Private sector support of basic research also increased rapidly in the 1990s,
growing at an astounding 17 percent annual rate since 1995. Indeed, one
survey observes that “industry is doing more long-range, high-risk, discovery-
type research than ever before.” This is somewhat surprising, because
economists have typically argued that private firms will tend to focus on
applied, rather than basic, research. Because basic research may not produce
commercially exploitable results, and because firms fear that competitors will
free-ride on their basic research investment if it does bear fruit, private firms
are thought to invest little in basic research. In the early 1990s, in fact, several

Real Non-Federal spending on R&D increased sharply after 1993.

Chart 3-8 Real Research and Development Spending by Source and Type
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large firms famous for supporting basic research scaled back their research
budgets after experiencing sharp declines in earnings, raising concerns that
private sector support for basic research would dwindle.

Why, then, did private sector support for basic research increase in the
1990s? A recent study shows that patent applications increasingly cite scien-
tific research, and not just existing patents; this suggests that basic science is
becoming more important for technological change. (This trend has been
particularly strong in information technology and in biotechnology.) For this
reason, firms that employ individuals skilled in performing basic R&D may
be better able to take advantage of the scientific research performed by
universities, the national laboratories, and other firms. Furthermore, as a
recent study of postdoctoral biologists’ job choices suggests, allowing
researchers to pursue basic science and publish their results helps firms
attract high-quality researchers and reduces the financial compensation that
researchers demand.

The Organization of Innovation

Small firms have been responsible for much of the growth in private
R&D. Between 1993 and 1998, real spending on R&D by firms with more
than 25,000 employees increased by 8 percent, but R&D conducted by
firms with fewer than 500 employees nearly doubled. In 1998 R&D
conducted by firms with fewer than 500 employees accounted for 18 percent
of all industrial R&D spending (Chart 3-9), and firms with 500 to 4,999
employees accounted for an additional 16 percent, compared with 12 and
14 percent, respectively, in 1993. More than 40 percent of all privately
employed scientific researchers now work in these small firms.

The increasing importance of small-firm R&D is consistent with an
observed shift, in a number of industries, toward the distribution of innova-
tive activity across multiple independent firms. For example, in the 1950s
and 1960s, computer firms usually sold fully integrated, proprietary systems
comprising both hardware and software. They developed and manufactured
the majority of the components for these systems inside their own company.
Today, in contrast, the most popular systems are based on modular architec-
tures. Production of software and hardware is separated, and hardware
manufacturing typically involves components designed and developed by
dozens of different firms. Many of today’s semiconductor design companies
own no manufacturing facilities and focus exclusively on creating the intel-
lectual property—the design itself. Still others perform contract production
for dozens of these design companies.

Important changes have also occurred in pharmaceuticals. Before the
1970s the discovery of new drugs relied on what was called the random
screening approach, which drew mainly on medicinal chemistry and phar-
macology. Large, established pharmaceutical firms were the primary
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Smaller firms conduct an increasing share of industrial R&D.

Chart 3-9 Total Expenditures on Industrial R&D by Firm Size
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innovators. Today, in the wake of the molecular biology revolution, firms use
a more profound understanding of the biological basis of disease to guide
their search for drugs. Biotechnology has also become a technology for
producing new drugs as well as discovering them, and the industry has
seen the large-scale entry of firms that do both. In today’s pharmaceutical
industry, collaboration among major pharmaceutical firms, biotechnology
firms, and academic institutions has become commonplace. The large drug
companies have recognized that it is difficult to acquire all of the capabilities
necessary to do modern pharmaceutical R&Dj they must rely to some extent
on external partners. The new biotechnology firms, for their part, have
formed partnerships with the large drug companies that possess skills in
conducting clinical trials and marketing that they themselves lack. Many
biotechnology startups are closely linked to universities, and universities
now routinely enter into licensing agreements with firms to commercialize
the patents they hold.

In another departure from traditional R&D patterns, service firms also
account for a considerable share of the recent growth of private R&D. The
most recent data from the NSF show that service firms have stepped up their
performance of R&D over the past few years. R&D by engineering and
management services firms, for example, doubled between 1995 and 1998,
to $8 billion, and in the same period R&D by business services firms
increased by 69 percent, to $15 billion. Consistent with today’s more
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decentralized approach to R&D, these service firms provide essential soft-
ware for data processing and product development for their clients in
manufacturing and other sectors of the economy.

Recent attention has focused on the management of innovation within
and between firms. The design of incentives offered to researchers is impor-
tant here. Incentive schemes must be carefully designed, particularly when
multiple tasks—for instance, both basic and applied research—compete for a
researcher’s time and attention. Studies have suggested that firms seeking to
develop promising but immature technologies with the potential to challenge
their current business should establish separate, independent business units
to develop these technologies. Otherwise the incentives of researchers and
others within the organization could come in conflict.

Developments in information technology, meanwhile, have made possible
entirely new R&D processes that further challenge the traditional centralized
models. “Open-source” software design, which encourages users to modify
the source code of a program and to share these improvements with others,
has become increasingly widespread. Tens of thousands of programmers in
the United States and abroad have contributed to open-source programs
for such widely used products as Internet server software, e-mail routing
software, and even some personal computer operating systems. Widespread
Internet access has led to a dramatic acceleration in open-source activity,
despite the fact that open-source programmers typically do this work without
pay and distribute their source code for free. They may be motivated by
reputation, which can lead to better future job offers and greater respect
among peers, or by the sheer pleasure of solving the problem.

Another key feature of innovation and R&D in the New Economy is
geographic concentration. Such concentration persists even in a world where
declining telecommunications costs and improved software have made it
easier for researchers in distant parts of the globe to collaborate. Knowledge
spillovers between firms, and between firms and academic institutions, are
particularly important in the technology sector. One study that looked at
patent citations as a measure of these spillovers suggests that they are
geographically localized; this finding remains even after controlling for pre-
existing research activity. Spillovers involving what economists call tacit
knowledge—knowledge that is not easily codified or communicated except
through close interaction—may be even more geographically localized, since
they are likely to be mediated through social ties (for example, between an
entrepreneur and a venture capitalist) or face-to-face contact. This creates
geographic clusters of firms in a set of related industries. Many of the
Nation’s high-technology clusters benefit greatly from proximity to major
research universities; besides Silicon Valley, examples include the Research
Triangle in North Carolina, Route 128 in Massachusetts, and Austin, Texas.
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Aside from the benefits from research spillovers, firms may choose to locate
in these clusters to have better access to sophisticated customers, to benefit
from the presence of supporting industries, and because startup costs—
particularly the costs of hiring employees with a specific type of
expertise—are lower. Clustering has been pronounced in industries where
university R&D, private R&D, and skilled labor are particularly important.

Government Funding for R&D

The Federal Government continues to supply over half of all basic research
funds in the United States, as it has since World War II (Box 3-1). Between
1993 and 1999, Federal funding for basic research increased at a 2 percent
annual real rate. This funding increased a further 9 percent in fiscal 2000 and
is budgeted to increase an additional 7 percent in fiscal 2001. Many New
Economy technologies, such as the web browser and the Internet, have their
origins in federally funded basic research. Other important technologies
such as bar codes, fiber optics, and data compression also benefited from
public funding in their early stages.

This Administration has increased basic research funding for many impor-
tant technologies, computer science and biotechnology in particular. In
1999, 20 percent of the Federal research budget went toward health and
human services research, and 50 percent of Federal basic research funds went
toward the life sciences. Recently, Federal funding for basic research in infor-
mation technology has increased. The Administration has established the
Information Technology for the 21st Century Initiative, a basic research
initiative targeted at software development, supercomputing, and networking
infrastructure and examining the societal implications of the information
technology revolution. This program had a budget of $309 million in fiscal
2000 and $704 million in fiscal 2001.

Any discussion of the Federal role in R&D requires careful consideration
of whether public R&D complements or substitutes for private R&D. Some
forms of R&D performed by the Federal Government are clearly comple-
mentary to private R&D spending. For example, providing information
about the genetic basis of disease could increase the productivity of private
R&D efforts to design new drugs. However, public R&D may at times
crowd out private R&D if firms perceive that they can free-ride on govern-
ment-supported projects, particularly those that focus on developing specific
products. Time considerations may also be important. Today’s Federal
spending may support tomorrow’s private spending but reduce the incentives
for the private sector to do research today. Partly because of these considera-
tions, the focus of Federal R&D spending has typically been on basic
research, where underinvestment by private firms is thought to be most
likely, and on R&D related to the missions of government agencies.
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Encouraging Private Research and Collaboration

Besides providing direct funding, government policy has created a favor-
able climate for private R&D through the tax code and through encouraging
collaboration among private sector firms. According to the Organization for
Economic Cooperation and Development (OECD), the tax treatment of

Box 3-1. Federal R&D and Commercial Technology:
Licensing, Cooperation, and Partnerships

A significant fraction of federally funded R&D supports the needs of
Federal agencies pursuing public purposes such as national defense.
However, the technology created by this research often has potentially
valuable private sector applications as well. A series of new laws in the
1980s encouraged the realization of this potential by making tech-
nology transfer an explicit mission of the Federal laboratories. These
laboratories were also given the authority to grant licenses on their
patents to U.S. businesses and universities, and Federal agencies were
allowed to enter into cooperative research and development agree-
ments (CRADAs) with private firms to conduct research benefiting both
the government and the CRADA partner. In the 1990s these technology
transfer mechanisms took root and flowered in the Federal research
enterprise. In 1998 Federal laboratories granted licenses for nearly
twice as many inventions as in 1993, and nearly three times as many as
in 1990. Not surprisingly, income from these licenses has risen dramat-
ically. The number of active CRADA projects has doubled since 1993,
with most such projects in the defense and energy spheres.

The missions of some Federal agencies target commercial applica-
tions specifically. The Advanced Technology Program (ATP),
administered by the National Institute of Standards and Technology,
supports research projects that focus on the long-term technology
needs of U.S. industry, by sharing the cost of peer-approved, high-risk
projects. Over 460 ATP awards—many of which have gone to coopera-
tive ventures between firms and universities—have been made
in fields as diverse as photonics, manufacturing, materials science,
information technology, and biotechnology.

Founded in 1993, the Partnership for a New Generation of Vehicles
(PNGV) is another example of how Federal agencies and industry have
joined forces to pursue mutual interests. The PNGV brings together the
three major U.S. automakers, over 300 automotive suppliers and
universities, and seven Federal agencies to develop technology for
environmentally friendly vehicles. The vehicles developed under this
program promise to achieve up to triple the fuel efficiency of today’s
vehicles, and very low emissions, without sacrificing affordability,
performance, or safety.
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R&D in the United States is one of the more favorable among OECD
nations. Federal policy has also encouraged the formation of strategic tech-
nology alliances, which are particularly important for new modes of R&D.
Two hundred and fifty-five domestic U.S. technology alliances were formed
in 1998, up from a mere 51 in 1980 (Chart 3-10). The number of alliances
formed between U.S. and foreign firms climbed from 88 in 1980 to 222 in
1998. This growth in new alliances was driven largely by agreements between
firms in information technology and biotechnology.

One particularly intensive type of technology alliance is the research joint
venture. Research joint ventures allow participating firms to take advantage
of their different and often complementary capabilities, to spread the risk of
a project, and to pool resources. For example, two major firms working on
computer memory technology recently announced a joint effort to develop
magnetic random access memory (MRAM). This technology promises more
efficient computing—machines using MRAM will start up instantly, for
example. One company has created the early MRAM technology itself,
whereas the other brings to the venture additional expertise in complex semi-
conductor memory. Combining the efforts of some 80 engineers, the firms
hope to develop commercially viable MRAM by 2004.

Research joint ventures limit wasteful duplication and are particularly
important for projects whose payoffs are likely to be years away. Most impor-
tant, they allow firms to internalize some of the benefits of knowledge

Increased activity in high-technology industries led to a rise in the number of new
domestic strategic technology alliances in the 1990s.

Chart 3-10 New Domestic Strategic Technology Alliances
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spillovers; the difficulty in capturing these externalities is presumably a reason
why firms are thought to underinvest in R&D in the first place.

Although technology alliances existed before the mid-1980s, U.S. antitrust
law created some confusion about the extent to which firms could cooperate
on R&D. With passage of the National Cooperative Research Act in 1984,
the treatment of research joint ventures under antitrust law was modified in
two important respects: the application of antitrust law to such ventures was
clarified, and the maximum penalty that could be assessed in a successful
private lawsuit was reduced. The 1993 National Cooperative Research and
Production Act further liberalized the environment for cooperation by
extending these provisions to include the application of technologies devel-
oped by joint efforts. Seven hundred and forty-one research joint ventures
were registered under this act through 1998, with most occurring in the
communications, electronics, and transportation equipment industries.

Intellectual Property Protection

Perhaps the chief incentive for innovation is the potential financial reward
from owning a unique resource, product, or service. Innovators often profit
simply by being first to market, but legal protection for their discoveries
provides an additional attraction. U.S. law provides particularly strong intel-
lectual property protection. For example, it allows the patenting of most
biological material that occurs as a result of substantial human intervention,
and this protection has contributed to the rapid innovation in the U.S.
biotechnology industry. European case law for biotechnology patents is
evolving but inconsistent, and the European Union does not currently grant
patents for plant varieties. Japanese law for the patenting of living material is
similar to that in the United States, but Japan prohibits the protection of
biotechnology inventions related to the human body for the purpose of diag-
nosis or treatment of disease.

In addition, the United States grants clear protection to a variety of
computer-related innovations, an area that Japanese and European laws
protect more loosely. The European Patent Convention specifically notes
that computer programs as such are not to be regarded as inventions.
Although court rulings have interpreted this as requiring that software inven-
tions make a technical contribution to be eligible for a patent, considerable
misunderstanding remains in the European Union about the extent of patent
protection for software, particularly among small and medium-size enter-
prises. In Japan a software patent claim can only be expressed as a claim on
the process, whereas in the United States claims can cover a product or a
process. This means that, in Japan, many more patents may be required to
fully cover a new software package; this increases the possibility of a gap in
protection that a competitor can exploit. In both the European Union and
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Japan, a software patent is substantially narrower than one granted in the
United States.

As more new technologies emerge, challenges to incorporating these inno-
vations into the intellectual property framework will continue to surface. As
it did with earlier innovations, the existing intellectual property framework is
adapting to accommodate today’s new technologies. For instance, the
increasing use of software has blurred the line between a physical transfor-
mation, which is traditionally covered by the patent system, and a concept,
which is not. Court rulings have consistently upheld the patent protection of
“business methods”—financial techniques or software programs that suffuse
technology and concept. However, the legal rulings in favor of business
methods patents have generated controversy, as illustrated by the debate
surrounding a large Internet retailer’s patenting of its website ordering
process. Critics argue that patents of business methods are of low quality and
overly broad, and that they might stifle innovation. In response, the Patent
and Trademark Office announced the Business Methods Patent Initiative in
early 2000. The initiative establishes new procedures for reviewing such
patents, including a second layer of patent review, enhanced training for
examiners, and expanded searches for prior work.

The proliferation of new technologies has also raised issues related to copy-
right and trademark law. “Peer-to-peer” file-sharing systems permit the easy
exchange of copyrighted media, including music, software, video, and texts.
The Administration has supported the extension of copyright protection to
the digital realm and has worked to establish an international standard of
copyright. One achievement in this area was the passage of the Digital
Millennium Copyright Act (DMCA), which implements the Copyright
Treaty and the Performances and Phonograms Treaty of the World
Intellectual Property Organization. Among other provisions, the DMCA
limits the extent to which Internet service providers can be held accountable
for copyright infringement by their users.

As biotechnology, the Internet, and other innovative technologies become
more widespread, important legal challenges will continue to emerge. For
example, e-signature legislation recently took effect, providing standards
under which legally binding signatures can be created and sent electronically.
This advance brings with it important new challenges in contracting.

A Favorable Alignment

Why, then, is the U.S. economy awash in technology? The evidence
suggests that the combination of increased, competition-driven demand for
technology, thriving financial markets, increased public and private R&D,
and legal protection have created a uniquely favorable climate for entrepre-
neurship in the technology sector. As this chapter has emphasized, it is not
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any one of these factors in isolation but rather the convergence of these
favorable conditions that has led to the recent surge in technological innova-
tion. Technology flourishes when markets are allowed to work, and where
government policy provides essential support.

Doing Business in the New Economy

How has growth in technological innovation affected the economy as a
whole? Chapters 1 and 2 of this Report detailed the effects of information
technology on economy-wide productivity. Here the focus is on the effects of
technology, along with complementary organizational practices and
increased global competition, on the behavior of individual plants, firms, and
industries. The remarkable productivity of the information technology sector
itself over the last several decades has already been discussed. This part of the
chapter turns to other sectors of the economy, to show how the technologies
and business methods of the New Economy have spread beyond the
information technology sector.

Chapter 1 presented aggregate evidence that the New Economy has
diffused outside the information technology sector to the service-producing
industries. Between 1989 and 1999, labor productivity accelerated in retail
and wholesale trade and in finance and business services (Table 1-2). These
industries are heavy users of information technology, and this technology
may have contributed to these gains. However, the aggregate statistics do not
provide the whole picture. Productivity gains in these industries are difficult
to gauge: measuring output and prices is an imperfect exercise, and the
productivity numbers do not incorporate important changes in quality.
To understand and extend these findings, then, it is essential to look at
evidence within firms and industries. This section focuses on the underlying
mechanisms by which performance gains might arise.

These performance gains come mainly from two sources. First, the level of
investment in information technology has increased sharply, in both the
manufacturing and the services sectors. As discussed in Chapters 1 and 2,
only since 1995 has investment in information technology grown to the
point where the stock of information technology capital can itself have a
noticeable effect on aggregate productivity. However, computers are more
than just another factor of production. As this section will emphasize,
another important driver of productivity growth is the way computers and
electronic communications together enhance the efficiency of labor and
other factors, as firms adapt these technologies to their own unique business
applications. It is these increases in the productivity of all factors that explain
the economy-wide gains documented in Chapters 1 and 2.
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Information technology has made inputs more productive by changing the
way firms do business. In manufacturing, increasing computing power and
decreasing cost have brought about performance gains through automation,
numeric control, computer-aided design, and other channels. Information
technology has also facilitated changes in job design, giving manufacturing
workers more decisionmaking authority on the shop floor and placing
a premium on technical skills. Firms are also relying increasingly on
performance-based pay, including profit-sharing and stock option plans.

Supplier and customer relations have also changed. Supplier contacts that
were formerly kept at arm’s length have become more closely integrated and
coordinated, thanks in part to automated procurement systems. Data that
used to be kept proprietary are now increasingly shared between business
partners. Inventories have shrunk. Firms use databases of transaction histo-
ries to target products and services to individual customers, while setting up
telephone call centers and other operations to improve service.

The structure of many markets has changed. In some sectors high fixed
costs and low marginal costs, combined with first-mover advantages and
network effects, have led to highly concentrated markets. Other sectors are
populated by smaller, newer firms. Firm boundaries are also shifting more
rapidly as firms move toward flexible, collaborative relationships such as
strategic alliances with suppliers and even potential rivals.

Finally, competition in the New Economy is more vibrant, more dynamic
than ever before. Many markets have become more “entrepreneurial” as new
business starts—and business failures—have increased. The increase in global
trade brought about by trade liberalization along with lower communications
and transportation costs has led to improved performance. This section
outlines the effect of technology, organization, and other factors on performance.

New Developments Inside Plants and Firms

Many people associate the New Economy with semiconductor plants or
biotechnology research laboratories. Those are, of course, important drivers
of recent performance improvements. However, information technology has
had significant effects on old-economy industries as well.

Applying Computing Power Ouiside
the Information Technology Sector

As computing power has gotten cheaper and firms have made greater
investments in information technology, they have learned to apply that
greater power to improving the performance of the firm. Manufacturing
firms have done this by investing in information technology that is
embedded in much of the new machinery they install, and by investing in
information technology in their business processes. Service firms have used
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the new technologies to introduce new products and processes as well.
Although the case studies presented below do not add up to an economy-
wide measure of the impact of information technology, they do show clearly
that it is improving productivity in many sectors of the economy—even
old-economy industries such as steel, transportation, and banking.

In the manufacturing sector, computers allow the automation of many
tasks, improving the flexibility, speed, and reliability of the production
process. The machine tool industry provides an example (Box 3-2). These
improvements in the production process are also combined with the use of
new software that governs scheduling mechanisms, to reduce work in process
and shorten lead times for order fulfillment. In the services sector, the avail-
ability of information and the increased ability to process that information
have enabled retailers and service providers to respond more quickly to
changing customer demand and to provide more customized service.

The changes witnessed in the steel industry exemplify these changes in
production processes and management practices. The fundamental processes
of steelmaking remain much as they always were: melting raw material,
forming it into an intermediate product, and shaping and treating that
product into final goods. But a number of technological advances, many
incorporating information technology to measure, monitor, and control
these processes, have affected almost every step in steel production.

As recently as 10 or 15 years ago, steelmaking involved extensive manual
control and setup and relied heavily on operators’ experience, observation,
and intuition in determining how to control the process. Computer
processing of data from sensors, using innovative software, has improved the
ability to control the process, allowing faster, more efficient operation, in
addition to more uniform product quality. For example, the availability of
computing power to quickly process data has enabled steelmakers to
combine sophisticated software decisionmaking algorithms (called neural
networks) with precision sensing devices to continuously monitor and adjust
the ever-changing conditions in the electric arc furnaces widely used for
melting steel. This closer control reduces both energy consumption and wear
and tear on the equipment. The setup to cast the molten steel into an inter-
mediate product has changed from a process in which several operators
would “walk the line,” setting the controls for every motor and pump, to one
in which a single operator uses an automatic control system that synchro-
nizes and sets the equipment. The rolling process now incorporates sensors
that constantly inspect for deviations from the desired shape, allowing the
operators to make corrections before material is wasted. Operators can
remotely control the speed and clearance of the rolls using computer-
controlled motors to correct problems as they develop.
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Box 3-2. Information Technology in the Machine Tool Industry:
The New Economy Helps the Old

The machine tool industry, one of the oldest and most basic of U.S.
manufacturing industries, appears to have experienced accelerated
performance in the 1990s as a result of improvements based on infor-
mation technology. Because this industry makes the machines used in
the rest of the manufacturing sector, improvements in the quality of its
products can result in productivity gains for the entire sector. The
annual productivity growth rate for this industry rose to 2.5 percent
from 1990 through 1998 after more than a decade of decline. But even
this figure underestimates the performance gains that have arisen
from improvements in such factors as reduced inventories and higher
product quality.

The use of computerized, numerically controlled machines in this
industry has had a major impact. Although developed in the 1970s,
numerically controlled machines made up only 5 percent of the
machining base by 1983. By 1997, however, this share had risen to 68
percent. These machines increase operating speed: one study found
that as of 1987 they had already reduced unit production time by
40 percent relative to manual production. They also increase output
quality and reduce setup times, so that products can be switched more
frequently and inventories can be kept smaller.

One industry that uses these production methods is valve produc-
tion: valves are seen in virtually every industrial environment, where
they are used in pipelines to control the flow of liquids or gases of
various kinds. Data described below from a typical valve-making firm
document pronounced productivity gains in three primary areas of the
firm: new product design, production, and inspection. To envision
these phases, imagine that the firm is making a complicated valve part
starting with a chunk of steel, then boring a hole in the middle for
liquid flow, turning grooves on the end, and finally drilling and tapping
additional holes and turning protrusions that permit control devices
to be attached.

New Product Design

New product design is a primary element of production, because
valve production is often very specialized; small numbers of valves
must be produced that are unique to the new application for which
they are ordered. In the 1990s the computer-aided design software
used by valve-producing firms became capable of displaying three-
dimensional images, showing the valve as a solid model rather than
as a flat planar representation. This change speeded design time enor-
mously. The new software also allows all the properties of the valve,

continued on next page...
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Box 3-2.—continued

such as stress loads and the center of gravity, to be calculated auto-
matically, thus eliminating the need for extensive manual calculations.
It also eliminates the need for a demonstration model and signifi-
cantly improves design quality. One firm estimates that the new
software has reduced design time by more than 50 percent and cut the
required number of engineers and draftsmen on a typical job by
30 percent.Thus, although at least 84 percent of all manufacturers had
introduced computer-aided design in some form by 1997, the very
recent move to three-dimensional design is likely to have a particularly
strong impact on performance.

New Production Methods

Numerically controlled machines were introduced 25 years ago, but
the recently developed computer numerical control (CNC) machines
can produce valve parts much more rapidly. These machines are run by
sophisticated software with a simple graphical user interface that
enables the operator to produce a typical complicated part in one day,
compared with the four days it would have taken previously.
Moreover, the CNC machine is much more versatile. Two CNC
machines are enough to produce a new valve that might have required
eight of the earlier-generation machines 10 years ago.

New Inspection Techniques

A complicated valve often must be machined in each dimension to a
tolerance of 1/1000th of an inch. Therefore inspection is a critical part of
the production process. For many years inspection was done with
manual measuring devices, which was very time consuming.
Inspection machines developed in the last few years instead use a
probe technology, so that the operator simply touches each surface of
the valve with a probe, which then generates a three-dimensional
image and measures all dimensions. The new device can cut
inspection time for a typical complicated valve part from 20 hours to 4.

The Importance of Information Technology

The machines that make today’s complicated valves are run by
sophisticated software programs that require high-speed computing
and extensive data storage. These new machines are now available
and affordable because the costs of computing have plummeted, and
because capital goods makers have had time to learn how to harness
cheap computing power by developing the applied software needed
to run the machines. Thus the performance improvement in valve
production has come about partly as a result of high levels of new
investment, but also because the information technology imbedded
in all new machinery enables these machines to perform at rates
previously unachievable.
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The result of this integration of computers into steelmaking has been a
significant improvement in performance. Together with other technological
changes, such as larger furnaces and improvements in casting practices, and
the closing of older, inefficient plants, the new technologies have also
contributed to higher product quality and productivity. Steelmakers today
use less than 4 worker-hours to produce a ton of steel, down from about
6 worker-hours in 1990. The best-performing mills have achieved results of
less than 1 worker-hour per ton.

Service industries, too, have harnessed information technology to change
the way they do business. The trucking industry is using the new technology
to better serve its customers’ logistics needs. To be efficient, trucking firms
must satisfy customers with prompt pickup and delivery of loads while
minimizing unused capacity in the form of both idle equipment and empty
and incompletely loaded trips. By coordinating information from many
shippers and consignees in a geographical area, firms can reduce wasted
movement. To track and dispatch trucks efficiently, they use sophisticated
locating technology, such as the satellite-based global positioning system;
real-time traffic, weather, and road construction information; computers on
board the trucks themselves; complex software and algorithms; and
supporting hardware to organize customers and loads. The ability to effec-
tively use information to manage shipments not only contributes to
efficiency but also enables other innovative processes such as automated
exchange of information.

Banks have also used new technologies to improve their processes. In the
mid-1990s retail banks introduced imaging technology to process checks
more efficiently. Digital images of checks are stored on a central computer
and scanned by software that reads the amounts on the images. Checks are
then balanced against deposit slips automatically. Introducing this
technology has freed employees from having to record check amounts manu-
ally, lowered transactions costs by eliminating the need to move checks
physically, and allowed banks to reorganize their workflow around a more
extensive division of labor.

Complementary Changes in Organizational Practices

To fully realize the performance gains from the applied use of information
technology, firms often must make complementary changes in organizational
practices. For example, the information that the new technology puts in the
hands of production line operators is valuable only if those operators have
the authority to use it to make decisions about the operation of the line. The
move to place greater decisionmaking authority in the hands of line
personnel is one key example of an organizational change that complements
the adoption of information technology and enhances its value. Another
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complementary change is in the incentives that operators and other
employees have to use information to make better decisions.

There is evidence that in the last 10 years more firms have placed greater
decisionmaking authority in the hands of the average employee. The growth
of processes to increase employee involvement and the delegation of deci-
sionmaking to the shop floor, for example through off-line problem-solving
teams or self-directed work teams, indicate how line employees are
performing functions that used to be retained as management prerogatives. A
survey of manufacturing establishments found that the share of establish-
ments adopting at least one employee involvement practice (defined as
quality circles, job rotation, teams, or total quality management) rose from
65 percent in 1992 to 85 percent in 1997. The share of establishments
reporting the use of multiple employee involvement practices rose from
37 percent to 71 percent over the same period. As employees take on more
responsibility and are involved in more complex production processes, a
greater premium is placed on skills and cognitive ability. One study showed
a rapid increase during the 1980s and 1990s in the proportion of the labor
force engaged in tasks requiring interactive or analytical skills, as opposed to
tasks based more on following prescribed rules. Thus firms have an incentive
to undertake more extensive screening of prospective employees and provide
more continuing education and training to those on the payroll. Job rotation
can serve as another way of improving employees’ understanding of the
firm’s processes, thereby enhancing their ability to solve problems and
improve productivity.

Much of this shift in decisionmaking authority to production workers
began before the recent surge of investment in information technology. In
the 1980s the high performance of Japanese manufacturing and the compet-
itive threat it posed led many U.S. firms to experiment with or adopt
Japanese-like practices. These practices have become even more valuable
as firms have made large investments in information technology that
complement their human resource investments.

A second major complementary change is the greater use of performance-
based pay. Various incentive pay schemes—from production-based pay to
profit sharing to stock option plans—have been designed to improve
employee motivation. A 1998-99 survey found that 63 percent of respon-
dent firms used some form of variable pay for nonexecutives. Between 1987
and 1999 the use of profit sharing and other performance-based incentives at
Fortune 1000 firms increased from 26 percent to over 50 percent. These
incentives perform two functions. First, they motivate employees to improve
firm performance, because the employees share in the resulting monetary
rewards. Second, they provide a screening function, as more highly skilled
and more motivated employees are more likely to be willing to work in firms
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where pay is based on performance. One study of finishing lines in the steel
industry found that lines with a set of supporting innovative work organization
and incentive practices reduced downtime by 7 percentage points.

Stock option grants are a particularly important form of incentive pay.
They have been a part of executive compensation for years, but grants for
nonexecutive personnel are a relatively new phenomenon. Although only
5 percent of all nonexecutive employees in publicly held firms received stock
option grants in 1999, the proportion rises to almost 27 percent for those
earning more than $75,000 a year. Moreover, the use of this compensation
vehicle appears to be diffusing rapidly. A 1998 survey of 415 firms found
that 34 percent had some type of stock option plan for nonexecutives.
Although this was not necessarily a representative sample of all U.S. firms,
other studies reach similar findings. This study also found that, of the
88.4 percent of firms that reported the use of any type of variable pay,
17.7 percent indicated that they had introduced a stock option plan within
the past 2 years (Chart 3-11); 8.2 percent reported introducing profit
sharing, and 13.8 percent offered bonuses. Eligibility for stock options was
also broadened more rapidly than were plans for profit sharing or bonuses.
A study of 125 firms that accounted for about 75 percent of 1997 market
capitalization of firms in the Standard & Poor’s 500 index estimated the
value of these grants at about 4 percent of total compensation in 1998.

The use of stock options is spreading, especially at fast-growing firms.

Chart 3-11 Firms Introducing or Expanding Nonexecutive Stock Option Plans, 1996-98
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Federal Reserve Finance and Economics Discussion Paper, 1999.
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The use of stock options appears to be highly concentrated in the high-
technology sector. Stock options might be a preferred method of
compensating workers in high-technology firms because they allow firms
with low current (but high expected future) cash flows to offer higher
compensation than they otherwise could. Stock options may also elicit
greater worker effort and productivity by tying the worker’s compensation to
the firm’s long-term performance. There is little actual evidence, however, on
the performance effects of stock options. One study did find that the pres-
ence of an employee stock ownership plan or a stock option plan increases
labor productivity at the establishment level, after controlling for other
aspects of workplace practices and establishment attributes. Another study
found that, after controlling for firm size and industry classification, sales per
worker in 1997 were higher in firms that had implemented a broad-based
employee stock option plan. However, it is too early to draw firm conclu-
sions on the net effects of options on compensation, especially because the
expansion in their use came at a time when stock prices, and hence the value
of stock options, were increasing. The effect of employee stock option plans
may be substantially different when stock prices are flat or falling.

Significant changes in human resource practices have been documented in
several other industries, including steel, automobiles, apparel, and customer
call centers. These changes have allowed firms to make better use of the new
information technology that has recently become available.

Changes in Firm Boundaries

Information technology, along with the complementary human resource
practices just described, has also had important effects on firm boundaries in
many industries. (A firm’s “boundary” is simply the line between the set of
activities a firm performs for itself and the set of activities that it pays other
firms to perform for it.) Vertical boundaries describe the firm’s relationships
with its suppliers and its customers: vertically integrated firms manage their
own supply lines and have their own marketing and distribution networks,
whereas firms that are not vertically integrated prefer to purchase supplies
from independent dealers and to contract out their marketing and distribu-
tion to retailers. Horizontal boundaries describe the firm’s relationships with
its rivals: some markets are dominated by a few large, horizontally integrated
firms, whereas in others many smaller firms compete for customers.

Information technology has frequently led to tighter, more closely inte-
grated relationships between firms and their suppliers and between firms and
their customers, without necessarily leading to full vertical integration.
Indeed, the declining cost of exchanging information between firms has led
many firms to outsource functions previously performed in house. At the
same time, information technology has led to substantial consolidation in
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industries such as telecommunications and financial services, representing an
increase in horizontal integration, although in some cases changes in regula-
tion and competition have been more important motives for consolidating.

Supplier Relationships

Today’s consumer goods pass through complex supply chains, which the
application of information technology can make more efficient. In many
industries today, the supply chain involves a number of firms performing a
variety of distinct functions, all of which are necessary to bring a product to
market. These firms may create or extract primary materials, design and
assemble those materials into more complex components, transport interme-
diate and finished products, or offer them for sale to the consumer. The
efficiency of this system depends on the speed with which it delivers final
products to consumers, the amount of inventory that is locked up in the
supply chain at any given time, and, of course, the efficiency of each firm
in the chain.

Information technology, combined with changes in business practices, has
enabled firms to reduce costs and increase efficiency in their supply chains, as
is evident in retail trade. In the retail sector, sharing of point-of-sale data
between a firm and its suppliers, a practice that received considerable atten-
tion in the 1980s, has become increasingly widespread, improving the
flexibility and efficiency of distribution systems and lowering costs for
consumers. For example, over 97 percent of grocery stores now use scanners
to collect point-of-sale data. Efficient customer response (ECR) systems that
share this point-of-sale data with suppliers to improve the efficiency of the
supply chain were introduced in 1992. These systems take into account
customer demand in an individual store as well as the complete economics of
the supply chain. One recent study showed that ECR adoption was associ-
ated with higher productivity: firms that had gone further in their efforts to
adopt ECR had higher sales per labor hour and per square foot and turned
over their inventories more often than other firms. The study was not able to
establish the direction of causation, however. In many industries these
changes have redefined, or promise to redefine, the relationship between a
firm and its suppliers.

More drastic improvements in efficiency, driven by Internet technology,
are occurring in other industries. In some cases, new firms have entered the
market to simplify complex purchasing processes. For example, in the highly
specialized life science research supply business, scientists at tens of thousands
of different laboratories in hundreds of firms and universities purchase over
1 million distinct products manufactured by hundreds of firms to conduct
their experiments. For a laboratory scientist, ordering these products has
traditionally involved searching through 500-page catalogues from multiple
suppliers, filling out forms to send to the purchasing department, and faxing
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or phoning in an order. The typical cost of processing orders in this way,
including paperwork and employee time, has been estimated to be around
$100 per order. Using the Internet, one firm has created an on-line market-
place with over 1 million products and has streamlined the ordering process
and the interface between the purchasing department and the scientist. This
technology promises to reduce the total cost of placing an order to about $10.

On-line business-to-business (B2B) exchanges have emerged to seck even
greater efficiencies in the industrial procurement process. Some of these
exchanges are industry-specific, whereas others offer a broad range of indus-
trial products, commodities, and services to multiple industries. B2B
exchanges offer a range of transaction tools, such as auctions, centralized
clearing for payments, credit information about trading partners, and other
custom services that allow greater efficiency in procurement. One on-line
exchange claims to have saved customers $2 billion during its 5 years in
operation. An on-line exchange for the steel industry boasts a clientele
of 220 mills, 647 service centers, 909 fabricators, 352 distributors, and
626 trading companies.

One market research firm estimates that B2B sales over the Internet rose to
$200 billion in 2000, from about $40 billion in 1998. Projections vary
widely but tend to agree that this dramatic growth will continue in the near
future. The efficiencies of B2B commerce are likely to extend the perfor-
mance gains already realized in aggregate inventory statistics. Inventories in a
wide range of industries have fallen steadily over the past decade, with signif-
icant declines in apparel and department stores and among manufacturers of
industrial and electronic goods. For example, in the early to mid-1990s,
firms in the apparel industry reduced their inventories by an average of
1.2 percent per year, and their inventory-to-sales ratios by an average of
5.2 percent per year, by adopting information technology and a modular,
team-based system of production that improved flexibility.

Many firms are outsourcing, or contracting out, functions they previously
performed themselves. Indeed, outsourcing has grown rapidly. Between
January 1993 and October 2000, employment agency payrolls grew
99 percent, and management consulting services grew about 94 percent
(Chart 3-12), while economy-wide employment growth was a much smaller
20 percent. Firms routinely outsource strategic development and the
management of their information technology, human resources, and facilities
operations to firms that specialize in these functions.

Firms choose to outsource for any of several reasons. Contractors that
specialize in a particular function may have competitive advantages in
performing these functions relative to in-house staff and service groups, and
reducing operating costs is one of the most frequently cited reasons for
outsourcing. Contracting out can contribute to a firm’s productivity in other
ways. By letting others provide services that are ancillary to the company’s
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Providers of outsourced services are employing more and more people.

Chart 3-12 Employment in Management Consulting and Employment Agencies
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primary business, outsourcing allows management to focus its effort on
doing its core business better. In addition, outsourcing provides firms with
access to expertise that would be costly and time-consuming for the firm to
recruit and bring on staff. This expertise can also bring in new ideas and
innovations learned from other firms in the industry or beyond. Finally,
firms can use outsourcing to achieve greater flexibility: they can quickly
access capabilities as needed and with less investment in physical plant and
less overhead. At the same time, however, outsourcing carries risk for firms
and for their employees. Management may lose control of key operational
functions or skills. And some temporary employees may be paid less than
regular employees and be less likely to receive benefits such as health insurance.

Firms have other choices besides outsourcing and in-house production.
They can engage in strategic alliances, which are long-term agreements
between firms to share facilities, expertise, and other resources to accomplish
joint goals. U.S. firms have been particularly active in this area, accounting
for about half of all alliances among firms based in OECD countries during
the 1990s. Strategic alliances, like other long-term contracts, allow firms to
combine some aspects of their operations without incurring the costs of full
integration. For example, an alliance with a key supplier can help stabilize the
supply chain, whereas a marketing alliance may allow firms producing
complementary products to pool their resources for greater joint gains. (A
movie studio might form an alliance with a fast-food restaurant chain to
promote a new release, for example.) Also, as discussed earlier in this chapter,
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firms may ally in order to develop a new technology or to exchange existing
technical capabilities.

Customer Relationships

Information technology has also enabled firms to communicate more
closely with their customers, and thus to be more responsive to customer
preferences and to produce goods and services that reflect those preferences.
Firms are using information technology in a number of ways to improve
marketing and customer service. As the costs of computing and data storage
have fallen, firms efforts have shifted away from mass marketing, in which
each potential consumer receives the same message, to more interactive
marketing (sometimes called micromarketing). Interactive marketing uses
information about a customer’s prior purchase behavior, credit history, loca-
tion, and income to provide that customer with information about products
he or she might be likely to purchase. Database technology has made this
type of marketing feasible on a broad scale. On-line book and music retailers
now provide their customers with real-time recommendations for additional
purchases based on the customer’s purchase history, and grocery stores use
customer data to tailor the choice of cents-off coupons offered at checkout.
The same database technology, combined with reduced costs of communica-
tion, has enabled firms in a number of industries to provide customer service
at lower cost over the phone. Firms in industries from telecommunications to
financial services to consumer goods have established telephone call centers
to handle customer questions and to provide product support. Information
technology allows these centers to be based almost anywhere in the world,
and service representatives at these centers to access the entire history of a
customer’s account during the call. The ability to store and retrieve these data
quickly has made customer information a strategic asset, one that firms are
increasingly looking to take advantage of.

The Internet is radically altering how producers and sellers of consumer
goods interact with their customers. A manufacturer or retailer can now
communicate with customers anywhere in the world at relatively low cost. A
number of firms have taken advantage of this capability, offering products
and product information via the Internet. Consumers with access to the
Internet can now do comparison shopping at very low cost before leaving the
house or placing an on-line order. Internet sales to consumers reached
$17.1 billion in the first three quarters of 2000 (but still account for less than
1 percent of all retail sales). The Internet has also created whole new trans-
action mechanisms, such as on-line auctions. A significant fraction of all
Internet consumer auctions are for secondary goods and remainders. This
suggests that total trade in these goods may be on the rise.
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Market Structure

Technology has also affected the structure of many markets, making some
more highly concentrated while leading others to become more fragmented.
Markets for many software products and information services, for example,
have been dominated by big players with large market shares. Ownership of
a particular technology standard is often an important source of competitive
advantage if that technology cannot be imitated, and this can lead to market
concentration. In the United States, information technology standards are
often established in a decentralized manner, through the free play of the
market, rather than through a centrally coordinated effort. Markets with
strong network effects are often characterized by “tipping.” When it becomes
apparent that one technology has a large enough lead, the market may “tip,”
with nearly all new consumers from that point forward adopting the domi-
nant technology. In such winner-take-all (or winner-take-most) markets, a
firm faces crucial decisions about whether to make its product compatible
with past and future generations of products, and whether to base its product
on open or proprietary technology. Intense early competition to build a base
of loyal users may result. Firms may also use strategic product preannounce-
ments to establish a stake in a new market and head off competition.

This propensity of markets with network effects to tip poses challenges for
regulators and antitrust authorities as one or a few firms begin to dominate.
It also encourages cooperation among competitors within an industry to
promote a standardized technology. In cases where formal alliances or joint
ventures are created, the costs of developing intellectual property are often
shared, as are marketing expenses. As the U.S. legal code and U.S. antitrust
authorities have recognized, such collaboration need not preclude vigorous
competition in the product market.

In industries such as telecommunications, energy, and financial services,
many markets have become more concentrated as firms combine their oper-
ations through mergers and acquisitions. In financial services the primary
sources of structural change have been information technology and deregu-
lation. For instance, ever since passage of the Bank Holding Company Act of
1956, geographic restrictions on banks have been slowly lifted, enabling
them to expand gradually across State lines. Although barriers to interstate
banking were not completely removed until the enactment of the Riegle-
Neal Interstate Banking and Branching Efficiency Act of 1994, regional and
interstate pacts enabled bank holding companies to operate across State
lines. One study estimates that, by 1994, a bank holding company in a
typical State had competitive access to nearly 70 percent of U.S. gross
domestic banking assets.
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As banks have expanded, they have also begun to consolidate. Over a third
of all banking organizations nationwide disappeared between 1979 and
1994, even as total banking assets continued to increase. Between 1988 and
1997 the numbers of stand-alone banks and top-level bank holding compa-
nies both fell by almost 30 percent, while the share of U.S. banking assets
held by the top eight banking organizations rose from 22.3 percent to
35.5 percent. In 1998, 4 of the top 10 U.S. “mega-mergers,” based on market
value, occurred in financial services. These changes are not confined to the
United States: two Japanese bank mergers currently pending will create the
two largest banks in the world, with about $2.5 trillion in assets between them.

Deregulation is thus an important spur to geographic diversification and
consolidation. Past geographic restrictions on competition may have allowed
inefficient banks to survive, and consequently the gradual removal of these
restrictions has transformed the structure of the industry. One study shows
that bank efficiency improved substantially as restrictions on intrastate
branching and interstate banking were removed. As a result, the share of
deposits held by subsidiaries of out-of-State bank holding companies
increased from 2 percent in 1979 to 28 percent in 1994. Meanwhile, the
Glass-Steagall prohibition on combining commercial and investment
banking in the same enterprise is slowly being lifted. In 1987 the Federal
Reserve Board began permitting bank holding companies to engage in
limited nonbank activities through so-called Section 20 affiliates. Section 20
activities were originally limited to 5 percent of a subsidiary’s total revenue,
but the limit was raised to 10 percent in 1989 and 25 percent in 1996.

In 1999 many of the Depression-era restrictions on banks were formally
removed with passage of the Financial Modernization Act (also known as the
Gramm-Leach-Bliley Act). This legislation lifts these regulatory barriers by
creating a uniform regulatory framework governing affiliations among
different financial services institutions, and by expanding the range of invest-
ments available to these firms. The new law allows banks, security firms, and
insurance firms to affiliate under a new rubric, that of a financial holding
company. By November 2000, 456 such companies had been formed, with
assets totaling 13 percent of all U.S. financial sector assets.

Expansion, consolidation, and diversification can bring about performance
improvements by allowing financial institutions to realize economies of scale.
These scale economies are largely driven by innovations such as new financial
instruments, new risk management techniques, automatic tellers, improved
back-office operations, phone centers, and Internet banking. Recent evidence
indicates that bank efficiency has indeed improved, particularly when new
banking organizations have been created through mergers and acquisitions.
Large banks have also made significant improvements in their abilities to
manage risk; the costs of financial distress, bankruptcy, and loss of charter
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have been reduced. Moreover, despite fears that large banking organizations
would focus exclusively on large customers, bank mergers and acquisitions
have not adversely affected small business lending. The Department of
Justice’s Antitrust Division, along with the Federal Reserve Board, is careful
to consider the impact of mergers on the communities to be served before
approving any reorganization.

Explaining Changes in Firm Boundaries

As these examples have shown, firms are tightening some supplier and
customer relationships, outsourcing other aspects of their operations, and in
many cases consolidating business activities with former rivals. These and
other changes in firm boundaries are best understood within the contractual
framework associated with the Nobel Prize—winning economist Ronald
Coase. Coase was the first to explain that the boundaries of an organization
depend not only on its productive technology but also on the costs of trans-
acting business. In the Coasian framework, the decision whether to organize
transactions within the firm or on the open market—the make-or-buy deci-
sion—depends on the relative costs of internal and external exchange. Use of
the market mechanism entails certain costs: discovering the relevant prices,
negotiating and enforcing contracts, and so on. Within the firm, entrepre-
neurs may be able to reduce these transactions costs by coordinating these
activities themselves. However, internalizing brings other kinds of transac-
tions costs, namely, problems of information flow, preserving incentives,
monitoring effort, and evaluating performance. The boundary of the firm,
then, is determined by the trade-off, at the margin, between the relative
transactions costs of external and internal exchange. In this sense a firm’s
boundaries depend not only on technology but also on organizational consid-
erations, that is, on the costs and benefits of various contracting alternatives.

The above examples suggest ways in which information technology may
alter these boundaries by influencing transactions costs. In the case of
supplier relations, communications and coordination with suppliers is facili-
tated by e-mail, automated information exchange, and particularly by B2B
Internet use, all of which should reduce firms” tendency to be vertically inte-
grated. However, at the same time, information technology also reduces the
costs of coordinating activities within the firm, so the net effect on vertical
boundaries is ambiguous. Moreover, information technology may lead to
expanded horizontal boundaries, as high-speed communications across
plants in different countries now allows firms to grow as they exploit their
comparative advantages in global markets. Perhaps for these reasons, it is
difficult to detect any economy-wide changes in vertical or horizontal
boundaries, although distinct patterns are discernible within particular
industries.
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Competition and Strategy

Firms face a variety of strategic decisions. So far this chapter has discussed
the decisions surrounding the adoption of information technology, reorgani-
zation of the workplace, and the fixing of the firm’s vertical and horizontal
boundaries. These and other decisions are made with the goal of outper-
forming rivals, that is, of achieving what the strategic management literature
calls sustained competitive advantage. An important source of sustained
competitive advantage is the possession of unique resources, such as firm-
specific knowledge or capabilities, an installed base of users, valuable patents,
or a popular proprietary standard. In the new, knowledge-based economy,
such intangible resources have become increasingly important.

Intangible Capital

Success in the New Economy relies on intangible capital. In a market char-
acterized by intensified competition (driven by globalization and
deregulation) and rapid product and service innovation, corporations must
innovate continuously—creating new products or services and producing
them with new, more efficient processes—to stay competitive. Thus, intan-
gible assets—organizational practices, human resources, R&D capability,
and reputation—are now much more prominent features of a firm’s compet-
itive strategy, because they are the foundation for innovations that lead to
success. New organizational practices provide the ability to respond quickly
to new opportunities. Appropriate human resource practices, such as an
emphasis on training and the design of appropriate incentives, provide firms
with employees who are able and eager to recognize, create, and develop
opportunities. An R&D program that is good at conceiving ideas and
converting them into products provides a stream of innovations. A favorable
reputation, embodied in brand names, trademarks, and customer loyalty, can
provide the trust on the part of customers that encourages their acceptance of
a firm’s latest product innovations.

One indicator of the importance of intangible capital is what economists
call Tobin’s ¢, which is the ratio of a firm’s market value to the cost of
replacing its underlying tangible capital. One interpretation of a high ¢ is
that a large part of the firm’s value derives from intangible capital. As Chart
3-13 shows, Tobin’s ¢ for publicly traded U.S. firms rose throughout the
1990s. This is consistent with an increasing importance of intangible capital.

Information Goods

It is said that information, not tangible products, is the most important
economic good in the New Economy. Of course, so-called information
goods, from books, music, and television programs to the yellow pages and
real-time stock quotes, have long been important to the U.S. economy.
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The increase in the market value of firms relative to the value of their physical assets
suggests that intangible assets such as knowledge have become more important.

Chart 3-13 Tobin's g in the Nonfinancial Corporate Sector
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During the last decade, however, innovations in duplication, storage, and
transmission have sharply reduced the cost of delivering information goods
to consumers. These falling costs have led to increased entry by firms seeking
to deliver new information products and have led incumbent firms to revisit
their strategies for maximizing the value of the information they create
and distribute.

The production of information tends to be characterized by high fixed
costs and low variable costs; computing and the Internet reduce the latter
nearly to zero. When consumers’ preferences are relatively similar, markets
for information goods may be highly concentrated. For example, few
markets are served by more than two yellow pages providers. However, when
consumers preferences vary widely, multiple producers may enter the market
and find it profitable to focus on small groups of consumers. For example,
although the major television networks still account for over half of viewer-
ship in prime time, hundreds of other cable television channels now cater to
specific viewer tastes.

The low cost of distributing information via the Internet has led informa-
tion providers to rethink yet again their strategies for reaching consumers.
Many magazines and newspapers now offer free on-line versions of their
paper products. Some of these firms offer additional unique on-line content
for free; others offer premium services such as customized content for an
additional fee. Some information providers have integrated with distribution
channels such as cable operators and even Internet access providers, whereas
others have chosen to remain independent.
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Internet Retailing

For retailers and manufacturers of branded consumer goods, the Internet
has created a whole new distribution channel. This has raised significant
issues about how to compete, especially for firms with investments in phys-
ical distribution infrastructure. For manufacturers that have traditionally
sold through intermediaries such as department stores or specialty retailers,
the Internet makes direct sales to customers possible. However, for these
firms to sell directly through the Internet, they must undertake activities that
are new to them, such as retail billing, order fulfillment, delivery, and
handling of individual returns. The potential profits from additional sales at
retail prices must be measured against the cost of developing these new capa-
bilities and against potential loss of sales through existing channels. A major
sports apparel producer now sells through four different channels: sporting
goods stores, department stores, company-owned stores, and the Internet.
For traditional bricks-and-mortar retailers, on-line sales may compete
directly with their own retail business. This has led some firms, such as one
large book retailer, to separate their on-line and bricks-and-mortar operations
in order to offer greater flexibility to both. Other retailers have chosen hybrid
strategies, allowing customers to buy on line but funneling all returns
and customer service through existing stores. Some bricks-and-mortar
retailers have forged partnerships with on-line retailers to satisfy the needs of
on-line shoppers.

Understanding Performance Gains

This chapter has documented the extensive changes in firm organization
and strategy brought about by technological change. Ultimately, however, to
explain the effects of information technology on the aggregate productivity
gains reported in Chapter 1, these technological and organizational improve-
ments must be linked to realized performance gains. Fortunately, new studies
are beginning to document the performance effects of information tech-
nology and associated organizational changes at individual plants and firms.
This evidence strongly supports the idea that the new technology, when
combined with the appropriate organizational structures, has improved
performance, and did so especially in the 1990s.

How Do Technology and Organizational Change
Improve Performance?

As already emphasized, investments in information technology work best
when combined with complementary changes in business and production
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practices. Performance improvements are most likely to be realized when
firms couple these investments with changes in basic business practices, such
as in job design, organizational structure, and interactions with customers
and suppliers, and changes in human resource practices, such as in incentives
and decisionmaking authority, that are designed to allow employees to use
the new technology most effectively. Differences in the patterns and rates at
which plants adopt these complementary practices may explain why the
productivity effects of investments in information technology did not come
immediately and still have not been realized by all firms.

The lag and variability in productivity gains after investing in information
technology may be due to the time it takes for employees to adjust to the
new technology. Implementing automated equipment initially causes disrup-
tion, as employees must learn new practices and understand that the
operating procedures and priorities in place under the old technology may
not be appropriate with the new technology. Introducing the newly needed
skills into the work force—either by retraining or by hiring new workers with
the appropriate skills—takes time, and productivity can fall during the tran-
sition. For instance, the introduction of electronic controls into automobile
engines, transmissions, and auxiliary equipment and the development of
computerized diagnostic equipment forced some mechanics to learn new
skills. Several studies note that the disruptions caused by retraining can be so
severe that firms choose to implement new technologies in greenfield sites—
newly built plants with new employees who do not have to unlearn the
old practices.

A second reason for the lag and variance is the need to match organiza-
tional structure to technological capabilities. In particular, giving employees
authority to make decisions on workflow and machine scheduling, struc-
turing employee compensation systems to align employees’ interests with
those of the firm, and implementing teamwork structures that effectively use
employee skills all can increase the productivity of information technology.
Those plants that adopt complementary human resource practices along
with information technology tend to see greater performance improvements.
For example, precision metal-cutting plants that redesigned work responsi-
bilities to allow the operators to perform program editing were found to be
30 percent more efficient than plants where no production workers were
given these responsibilities.

Research on information technology—related productivity at the firm level
is difficult, in part because investment in the new technology is difficult to
measure. However, a few studies have assessed the impact of such invest-
ments at the firm level. These also suggest that information technology, when
combined with complementary human resource practices, can lead to perfor-
mance gains. One study of the use of information technology in a nationally
representative sample of over 1,600 firms found that increasing the share of
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the production work force that uses computers from 10 percent to
50 percent increased labor productivity by 4.8 percent. When increased
computer utilization was coupled with profit sharing and implementation of
employee involvement practices such as self-managed teams, labor produc-
tivity rose by another 6 percent in nonunion plants and 15 percent in union
plants. Another study, this one of service and sales teams at call centers,
found that self-managed teams improved sales productivity by 9.3 percent,
and introducing new technology improved it by 5.3 percent. But when new
technology and self-managed teams were combined, the result was an addi-
tional 17 percent rise in productivity above and beyond the individual
effects. Although these studies cannot establish definitive causal relationships,
the examples described in this chapter strongly suggest that information
technology, when combined with appropriate organizational practices, can
improve performance.

The Dynamics of Market Competition

The New Economy is characterized by both high profitability and high
risk. Over a hundred new e-commerce startups have already shut their doors.
Others, however, have made inroads against the established firms in their
industries, and some have even transformed their industries.

Competition and Creative Destruction

Market competition is a dynamic process whereby entrepreneurs
constantly launch new companies to challenge existing ones, occasionally
replacing them but just as often failing. This process—what the economist
Joseph Schumpeter called creative destruction—is apparent in the U.S.
economy today. As Chart 3-14 shows, the remarkable growth of the U.S.
economy in the 1990s brought no reduction in business failures.
Throughout the current expansion, business failures have hovered near their
post-1980 average.

As these statistics suggest, today’s firms are subject to remarkably intense
competitive pressure, from both domestic and foreign sources. Nonetheless,
corporate profits have exhibited strong growth, rising in real terms at a
5.7 percent annual rate from 1993 through mid-2000. This compares more
than favorably with the period between 1980 and 1992, when real corporate
profits rose at a 2.2 percent annual rate, and with the period between 1950
and 1992, when real corporate profits rose at a 3.2 percent annual rate
(Chart 3-15). In short, a high rate of business failure is not necessarily a sign
of economic weakness. Rather, it may simply reflect the market-driven
process of shifting resources and adjusting the structure of production to
meet consumers' changing needs.
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The rate of business failures remained high in the 1990s even as the economy grew,
reflecting a dynamic, competitive market economy.

Chart 3-14 Business Failures
Number per 10,000 listed concerns
140

120 F Average 1980-97 = 91

80 \/

40 \/‘ \/

20 ¢
Average 1950-79 = 43

0 L n L s —_ s N 1 s

1950 1955 1960 1965 1970 1975 1980 1985 1980 1995
Source: The Dun & Bradstreet Corporation.

Real corporate profits rose dramatically in the 1990s.

Chart 3-15 Real Corporate Profits
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The Impact of Globalization

Along with the technological and organizational changes that this chapter
has described, increasing global trade has made markets more competitive,
with dramatic effects on firm behavior and performance. If a firm is
exporting and competing in a variety of markets, it might be forced to
improve its performance in order to penetrate overseas markets with strong
domestic suppliers. Likewise, an increase in imports may lead domestic
industries to search out ways to be more efficient, ultimately making them
better at competing with foreign producers.

Evidence from the manufacturing sector suggests that good firms become
exporters. Less clear is the answer to the opposite question: does exporting
make a firm better? At the firm level there appears to be no significant causal
link between exports and productivity. Microeconomic evidence from the
Republic of Korea and from Taiwan reveals few industries where it can be
argued that exporting alone aids performance. However, aggregate data show
a correlation between trend productivity and export demand: an economy
that exports more will likely have higher aggregate performance than one
that exports less. This relationship appears to be stronger for high-technology
industries. Nonetheless, the effect is smaller than that found for an equiva-
lent increase in domestic demand. It could be that firms find it difficult to
meet a wide variety of foreign regulations and satisfy a wide range of foreign
preferences while maintaining efficiency.

Increased import competition is also associated with an increase in trend
productivity. Combined with the observed link between export demand and
productivity, this suggests that the economy as a whole allocates resources
better when subjected to global competition. In part, this may be because
imports spur imitation and innovation: a new foreign good introduced into
the United States creates new demand, which challengers then seek to
capture or duplicate with products of their own. Evidence from Japan
suggests that it was import competition, not increased exports, that boosted
the Japanese economy during its high-growth period from 1964 to 1973. A
study of the aftermath of Chile’s massive trade liberalization in the 1980s
found that productivity in import-competing firms improved an average of 3
to 10 percent more than that in firms producing nontraded goods.

Conclusion

Technology has been a driving force behind the performance gains that are
associated with the New Economy. With advances in information technology,
firms have accelerated their investments in the new technology. It appears
that sustained investment in information technology began to pay off
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handsomely in the 1990s, in the form of higher productivity within and
across sectors. But it takes time for firms to realize these performance gains.
They must first integrate information technology into their business or
production processes, often through the development of highly specialized
software. They also face important organizational and strategic choices about
the best uses of new technologies and the increased availability of informa-
tion. At the same time, increasing global competition and deregulation have
given firms the incentives and the opportunities to seek ways of accelerating
their performance.

Not all firms will be equally successful at implementing technological and
organizational changes, and cyclical factors will diminish the gains at times.
As discussed above, new firms have been important drivers of change, partic-
ularly in the information technology sector. However, innovation is by
nature a risky endeavor, and many new ventures will fail. Equity values will
continue to fluctuate. Entrepreneurs, investors, and workers must be
prepared for the disturbances that typically accompany economic change.
Moreover, the economy as a whole will continue to experience the rise and
fall of the business cycle, making underlying productivity trends difficult
to discern.

Although the impressive performance of the New Economy is ultimately
due to the creativity and hard work of market participants, U.S. policies have
helped create an environment that encourages entrepreneurship. The United
States places relatively few restrictions on the movement of capital and labor,
so that firms and individuals can respond when profit opportunities arise.
The United States also imposes relatively low tax rates, so that individuals
can realize the rewards of their innovation and effort. Extensive and relatively
unfettered capital markets in the United States give entrepreneurs access to
the financial resources they need to innovate. The U.S. government has prac-
ticed fiscal restraint, reducing interest rates and freeing capital for private
sector use. And U.S. policies have provided direct support for R&D, along
with indirect support through tax incentives for private sector investments.
These policies have proved extremely valuable to firms and industries, and it
is essential that they be continued.
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CHAPTER 4

The New Economy in a Global Context

Trade in Computers and Semiconductors
Billions of 1999 dollars, four-quarter moving average
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Globalization has opened foreign markets to U.S. producers of information technology
goods and expanded U.S. purchases from abroad.

articipation in the global economy has made a vital contribution toward

U.S. economic performance. It is no coincidence that a New Economy has
emerged in the United States at the same time that our involvement in the
global economy has reached new heights. Indeed, globalization and the recent
advances in information technology at the core of the New Economy are inex-
tricably linked. On the one hand, globalization has played a crucial role in
promoting the technological innovation and investment and facilitating the
organizational restructuring that built the New Economy. On the other hand,
improvements in information technology have spurred deeper integration
between the United States and the world economy.

An increasingly open global economy—which the policies of this
Administration have helped promote—boosts innovation in several ways.
First, it makes available the expanded markets that yield the scale economies
so important for activities that require large up-front research and develop-
ment expenditure. Second, it gives producers access to key imported
components and machines at lower prices and in greater variety. Importing
these goods allows U.S. innovators to concentrate on activities that make the
best use of their knowledge and skills. Third, by heightening competition,
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globalization spurs not only innovation but also the adoption of new
technologies. This in turn creates still larger markets for innovative goods and
thus greater rewards for those who innovate. In addition, the availability of
information technologies facilitates the global reorganization of production
and the continued increase in trade. It allows multinational firms to
coordinate their activities and to manage supply chains on a global scale.
It also brings increased numbers of buyers and sellers into global markets.
Globalization has also helped support the high rate of investment that
has played an important role in the current economic expansion. Increased
capital flows into the United States have made it possible to maintain
investment in excess of domestic saving.

An example of the importance of global markets can be seen in the increased
production and use of computers in the United States in recent years. Domes-
tic purchases of computers, peripherals, and parts grew at an annual rate of more
than 12 percent from 1993 to 1999, far outstripping growth in the value of
domestic shipments of these goods, which averaged only 9 percent. Filling the
gap has been a rise in imports, which now account for more than 60 percent of
the value of new U.S. computer purchases—nearly twice the level in 1987. At
the same time, half of U.S. computer shipments are exported. The United States
gains in both directions from this two-way trade in computers and parts. U.S.
computer firms can lower their costs by obtaining components from efficient
foreign producers, and later profit from selling finished computers in the larger
global market. At the same time, lower prices for computer imports are good for
consumers and for businesses.

In an age of international economic integration, continued success in the
United States requires effective engagement with the global economy,
strengthening international connections and building larger markets over-
seas. At issue is not whether we should welcome the emergence of a truly
global market economy, but rather what kind of global market economy we
should work to build. To ensure that globalization proceeds in a constructive
way, the policies of the Administration have sought to make international
institutions both more effective in helping to maintain global economic
stability and more transparent in their operation.

This Administration has consistently stressed that making economic
integration work means making it work for all people—and making sure that
all voices are heard when policies are decided. Toward this end, even as it has
adopted policies that promote globalization, the Administration has sought
to address genuine and deeply felt concerns about its effects. These include
its effects on the incomes of working people, the health of the environment,
social and labor standards, and the divergence of incomes between rich and
poor countries across the globe. The goal has been to foster an interconnected
global economy that both increases prosperity and provides genuine
opportunity for people everywhere.
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The Role of Trade Liberalization
in Promoting Globalization

Trade policy has been an important factor in our prosperity here at home.
The focus of this Administration has been on fostering a world of open
markets governed by the rule of law, in which lower tariff and nontariff
barriers allow all countries, including the United States, to enjoy the benefits
of increased trade and investment. The achievements of the past 8 years
include numerous international agreements—over 300 in all—that have
liberalized both trade and investment, helping to ensure that foreign markets
are open to U.S. exports. Among these are a number of especially notable
accomplishments, including passage of the North American Free Trade
Agreement (NAFTA), completion of the Uruguay Round of multilateral
trade negotiations, enactment of legislation to extend permanent normal
trade relations to China, a moratorium on customs duties on electronically
delivered products, and agreements to liberalize trade in such crucial
technology-related sectors as telecommunications, computer technology, and
financial services. In addition, the member countries of the Organization for
Economic Cooperation and Development (OECD) have benefited from an
agreement to reduce subsidies in tied aid export credit competition. This
agreement limits the ability of countries to make the financial aid they offer
to developing countries contingent on purchases from their domestic pro-
ducers, and thus helps level the playing field for U.S. exporters. A host
of other bilateral and regional initiatives have also helped create more open
markets. These include initiatives that encourage trade with developing
countries in Africa, the Caribbean and Central America, the Middle East,
and Southeast Asia. These programs not only benefit the United States
through more diverse and cheaper imports and expanded exports, but also
afford developing countries an important opportunity for growth through
increased access to the U.S. and other markets.

The trade agreements to which the United States has been a party nearly
always result in a lowering of barriers on both sides, but typically it is the
foreign barriers to American firms operating abroad, rather than barriers to
foreign firms in U.S. markets, that fall the most. This is true for the simple
reason that, in nearly all cases, the U.S. barriers were lower to begin with.
This was the case with both the Uruguay Round agreement and NAFTA,
both of which removed substantial impediments to U.S. exporters.
Similarly, the bilateral agreements concluded with Japan under the 1993
Framework Agreement and the 1997 Enhanced Initiative on Deregulation
and Competition Policy have helped eliminate obstacles to U.S. exports to
that country, in the form of border barriers and domestic regulations that
unnecessarily hindered trade and investment. Opening foreign markets can
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stimulate exports by providing firms with a larger arena in which to sell
their goods and services. For example, one result of China’s recent trade
liberalization was that exports of U.S. oranges to that country grew from less
than 350,000 kilograms in all of 1999 to more than 10 million kilograms in
the first 9 months of 2000.

Trade liberalization has also focused on industries of special relevance for
the improved communications and technology that are at the heart of the
New Economy. Several multilateral treaties have been negotiated under the
auspices of the World Trade Organization (WTO). The 1996 Information
Technology Agreement eliminates tariffs on the preponderance of world
trade in semiconductors, computers, software, telecommunications equip-
ment, and other high-technology products. The Agreement on Basic
Telecommunications Services, which came into force in February 1998, has
already made an important start toward opening world telecommunications
markets to competition. The Financial Services Agreement, which took effect
in March 1999, similarly opens markets in banking, insurance, and securities
transactions. This allows U.S. financial services companies to better serve
overseas markets through investments in foreign banking institutions,
brokerages, and insurance concerns. Work is now under way to expand these
agreements to include new products and services and achieve further
deregulation and liberalization. The United States stands to reap sizable
gains from increased exports in these industries where U.S. firms are strong
competitors. But all countries will benefit from these agreements through
lower prices and the diffusion of knowledge that goes hand in hand with
trade and investment.

Globalization and Economic Performance

Trade and investment spur innovation and competition and thus
contribute to better economic performance. This benefits society at large
through the development of new goods and technologies, through higher
productivity, and ultimately through lower costs for consumers and
entrepreneurs.

Scale and Network Effects

Openness to the global economy increases the size of markets. This is
particularly important for the development of goods and services subject to
scale and network effects, including items that are central to the New
Economy, such as technology and communications. Production of these
items is subject to economies of scale—that is, the average cost of production
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declines with the quantity sold. Among these products are those character-
ized by learning curves: the more the firm produces, the more it learns how
to reduce production costs, so that, on average, each additional unit costs less
to produce than the one before. Scale effects are present as well for products
with high fixed costs of development; because these fixed costs do not
depend on the number of units produced, the average cost per unit falls
as the number produced rises. This kind of cost structure describes most
pharmaceuticals: developing and testing a new drug is expensive, but the cost
of producing it, once the formula is known, is typically quite small. For
goods like computer software and entertainment, development costs
are again quite high, but the products, once created, can be reproduced
relatively cheaply. Moreover, these products can be used by many consumers
simultaneously without diminishing their value. The availability of a global
marketplace gives firms a greater incentive to undertake the costly research and
development necessary to create these kinds of products.

Globalization is similarly important in industries characterized by network
effects. In most such industries, which include telecommunications, the
value of the network grows as more users are added. Indeed, this value
grows exponentially, in a phenomenon known as Metcalfe’s law. Expansion
of markets from a local or national to a global scale clearly benefits network
industries. An example is the expansion of the Internet itself, which after all
is a network of computer networks. As the number of global Internet users
grows, the Internet becomes more valuable to all, including those who were
already on line. The larger market that the growing Internet community represents
provides added incentives for innovation by entrepreneurs, thus contributing
to increased employment and wealth creation. The new products and services
thus made available entice still more users throughout the world to seek
access to the network. In this way, technology and openness combine to
encourage innovation, which in turn further enhances globalization itself.

Competition and Innovation

Firms in an open global economy can choose from a broader range of
inputs, thereby increasing efficiency and lowering production costs. Con-
sumers are also made better off from access to a wider choice of goods and
services. Even a large economy such as the United States benefits from
greater specialization in a global economy, because it allows Americans to
pick and choose from the best ideas and the most advanced and cost-efficient
sources of goods from all over the world. These include not only consumer
goods but also capital goods and intermediate inputs, which make our own
final products more competitive.
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Globalization increases the number of competitors in a market, and
increased competition compels firms to continually innovate and improve
their productive efficiency. For example, in the early 1980s U.S. computer
firms and other manufacturers that used memory chips in their products are
reported to have preferred chips from Japanese rather than American
producers, because the Japanese-made chips had lower defect rates. This
led the U.S. producers to study and apply Japanese quality management
techniques, so that by the early 1990s their defect rates matched those of
their Japanese competitors.

Changes in the Global Organization of Production

Together, competition, globalization, and technological innovation induce
changes in the organization of firms and in the geographic division of pro-
duction. The worldwide reach of the Internet and open access to global
transportation networks make it easier for businesses everywhere to go
global, by reducing the cost of setting up an international presence. Increased
openness and improved communications expand the scope of the firm,
allowing multinationals to apply advanced production techniques to larger
markets and thus benefit from scale economies (Box 4-1). At the same time,
the countries that host the multinationals” expanded activities gain from the
transfer of technology and production experience that often accompanies
such activity. To help ensure that the operations of multinational enterprises
are in harmony with government policies, in June 2000 the OECD
member countries, joined by several nonmembers, adopted a set of voluntary
guidelines for multinational enterprises.

The opening of national economies and markets has given rise to global
supply chains, in which production is spread across numerous locations
worldwide, to take advantage of different countries’ relative strengths
in producing different goods and services. This again results in improved
efficiency for firms and lower prices for consumers. U.S. producers of
computer hard disks, for example, have kept most of their product develop-
ment operations in the United States but have shifted production to
countries in Asia to take advantage of low costs of raw materials there. (It
turns out that this consideration is more important in this industry than low
labor costs.) But they have not gone so far as to outsource assembly to inde-
pendent suppliers; it continues to be done almost entirely by the U.S. firms
themselves, through foreign subsidiaries. And these firms remain among
the world leaders in innovation. This runs counter to the argument that
manufacturing must be done at home to maintain competitiveness.

A different approach to production organization can be seen in the semi-
conductor industry, where the trend has been toward a split between
“fabless” firms that design chips but do not operate fabrication facilities, and
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Box 4-1. A New Role for Multinational Firms

Firms become multinational corporations when they perceive ad-
vantages to establishing production and other activities in foreign
locations. Firms globalize their activities both to supply their home-
country market more cheaply and to serve foreign markets more directly.
Keeping foreign activities within the corporate structure lets firms avoid
the costs inherent in arm’s-length dealings with separate entities while
utilizing their own firm-specific knowledge such as advanced production
techniques. By internalizing what would otherwise be cross-border trans-
actions, multinationals can bridge the information obstacles that often
hinder trade. For example, they may be able to more carefully monitor
product quality or worker conditions in factories they own than in those of
contractors, or adapt the composition of output more quickly to changes
in market conditions.

Improvements in information technology have reduced the impedi-
ments to exerting corporate control across borders.These advances have
combined in recent years with an increased openness on the part of gov-
ernments to foreign multinationals, as the economic benefits of a foreign
presence to the host country have become more widely recognized.
These benefits include the increased investment and the associated jobs
and income that the multinational firm brings, as well as technological
transfer and improved productivity. The role of multinationals in spread-
ing industry best practices is likely to be especially important in services,
many of which are not easily traded across national boundaries.

Evidence of the heightened role of multinationals can be seen in the
quickened pace of foreign direct investment (FDI) in recent years. In 1999
FDI flows both in and out of OECD countries reached record levels: over
2.5 percent of their combined GDP for inflows and 3.0 percent for out-
flows. Most FDI is between developed countries: since 1982, 75 percent of
FDI outflows from OECD countries have gone to other OECD members.

Multinationals are increasingly opting to acquire existing enterprises
rather than develop a foreign presence from scratch. In developed coun-
tries from 1991 to 1997, cross-border majority mergers and acquisitions
accounted for 62 percent of total FDI inflows in OECD countries. The
value of these mergers and acquisitions rose from $85 billion in 1991 to
$558 billion in 1998. The average size of such deals rose substantially,
from $29 million in 1990 to $157 million in 1999. Acquiring a foreign firm
offers a relatively quick route to enter a foreign market. It can also provide
intangibles in the form of country-specific knowledge, including familiar-
ity with the host-country business culture and regulatory structure.

continued on next page...
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Box 4-1.— continued

The posts and telecommunications sector appears to be particularly
fertile territory for restructuring. The value of cross-border majority
mergers in this sector in the period from 1995 to 1998 was nearly 10
times that from 1991 to 1994. This reflects two factors. First, dramatic
changes in technology such as the growth of mobile telephony, the
Internet, and the rising importance of broadband capabilities require
both increased capital and first-rate technological prowess. Firms
may seek to combine in order to amass the capital and technological
capabilities needed to compete. Second, a worldwide movement
toward deregulation in the telecommunications industry, together
with policies such as auctions of cellular licenses and the liberalization
of fixed telephone networks, has allowed new entrants to compete in
this once-protected sector. Complementing this, the Agreement on
Basic Telecommunications Services, which took effect in February
1998, has made progress in opening global telecommunications markets
to competition.

In the air transportation industry the trend has been toward global
alliances rather than mergers and acquisitions. This stems from the
bilateral system of route rights established under the 1944 Chicago
Convention, and foreign ownership and control provisions estab-
lished to protect those rights. Nonetheless, deregulation and the
advent of these alliances have meant that airlines are able to serve
customers through global networks. Technology has enabled these
alliances to act as multinationals in some respects, with improved
information technology helping to provide reasonably seamless
global travel (although flights may not always be on time or provide
the utmost of comfort) through the linkage of computerized reserva-
tions services. Information technology similarly allows multinational
express cargo carriers to ship, track, clear through customs, and
deliver goods to customers’ doors—whether the address is in Beijing
or New York.

“pure-play foundry firms” that produce chips from other companies’ designs.
Like that of hard disks, most semiconductor design is still done in the indus-
trial countries—North America was the home of the majority of fabless firms
in 1998—while production takes place mainly in Asia. This division of labor
allows U.S. firms to focus on their core competencies while benefiting from
improved production techniques devised by the specialized foundries. And of
course, this arrangement is feasible only because new technology allows the
designing firms to rapidly transmit chip designs to the foundries, because
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cost-effective cargo services are available to transport finished products to
markets worldwide, and because intellectual property laws are in place
to safeguard the rights of designers in the producing countries.

Older, more established industries can also benefit from the use of a
global supply chain. In the apparel industry, for example, it is typical for
high-value-added activities such as design and marketing to be performed in
the United States, with assembly carried out in locations with lower produc-
tion costs. The exceptions occur mainly in niches where capital-intensive
techniques can be applied, such as the production of socks, or in specialty
items for which labor costs are relatively less important. This division gener-
ally results in lower prices for consumers. This is not to deny, however, that
there are costs to these developments, notably in the dislocation of some U.S.
workers as production has shifted overseas. The effects of this dislocation and
the Administration’s response are discussed at length later in this chapter.

Evidence of the increased globalization of inputs to production can be seen
in statistics on the activities of American multinationals. The foreign share of
inputs in production by U.S.-based parent companies more than doubled
from 1977 to 1997, although domestic content continues to account for
more than 90 percent of their total inputs (Table 4-1).

TABLE 4-1.— Source of Inputs Used in Production by U.S. Multinational
Corporations at Home and in Foreign Afiliates
[Percent of total value of inputs]

Category 1977 1989 1997

Parents in United States:

U.S. content 96.0 93.2 90.8

Foreign content 4.0 6.8 9.2
Affiliates abroad:

U.S. content 12.7 12.9 14.1

Foreign content 87.3 87.1 85.9

Source: Department of Commerce (Bureau of Economic Analysis).

Better Technology, More Trade

Just as globalization spurs innovation, so, too, do improvements in technol-
ogy contribute to increased globalization. Improved communications and
technology, in effect, make the world smaller. They bring a wider variety of the
world’s goods, services, and information to consumers everywhere, and they
lower the costs of cross-border transactions in goods, services, and financial
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flows. These lower transactions costs should lead to increased trade and invest-
ment, which in turn lead to higher incomes. Examples of how technology
lowers transactions costs abound. Firms can use sophisticated information tech-
nology to implement cost-reducing just-in-time inventory practices while
managing a vast flow of components from a global web of suppliers. The cost of
air freight is a fraction of what it was just 20 years ago, thanks not only to better
technology but also to deregulation of global air services and the expanded use
of open skies agreements. These agreements permit unrestricted service by the
airlines of each country to, from, and beyond the other’s territory. The United
States has entered into numerous such agreements, most recently in November
2000 with Brunei, Chile, New Zealand, and Singapore.

Novel though some of these cost-saving technologies are, they are in
one sense nothing new, but simply the continuation of a centuries-long
procession of human innovation. Declining transport costs, for example
through more efficient ship design and improved navigation techniques, have
been linked to the expansion of trade in Europe at least since
the Middle Ages. More recently, the introduction of standardized shipping con-
tainers and systems for handling them has revolutionized the international
shipping industry, yielding enormous increases in productivity. Together with
improved communications, containerization has made integrated global pro-
duction and distribution networks a reality. A comprehensive list of innovations
that have improved the speed and lowered the cost of telecommunications
would include the telegraph, the telephone, radio, television, fax machines, and
most recently the Internet.

Like the other advances in telecommunications that preceded it, only more
so, the Internet transcends the barrier of physical distance and helps overcome
geographic obstacles to economic integration. Its power to transmit vast quan-
tities of information to and from individual users gives it great promise for
lowering transactions costs and facilitating trade. Its commercial reach extends
across borders; for example, one major on-line retailer reports that consumers
from more than 160 different countries have visited its website. And the Inter-
net allows not just information about products but some products themselves,
such as software and entertainment, to be delivered electronically at minimal
cost. This type of globalization clearly benefits consumers and entrepreneurs by
expanding the variety of products available for consumption and use and pro-
viding easier access to low-cost suppliers, wherever they are located.

The effect that the Internet is having on international trade is difficult to esti-
mate, in part because it is hard to accurately measure Internet usage
in some countries. One analysis of trade flows found no clear effect of the Inter-
net in 1995 or 1996, but an increasing effect in later years. This result was found
after taking into account a number of other factors that influence a country’s
trade, including the size of its economy; its distance from other countries, and
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common borders, languages, and colonial heritage. Moreover, poor countries
appear to gain more from expanded Internet access than rich countries. This
suggests that access to the Internet might lessen the burden of shortcomings in
traditional infrastructure that presently hinder trade for developing countries. In
other words, bridging the international “digital divide” between rich and poor
countries can have measurable economic benefits, not just in high-technology
areas but in all sectors.

The effect of the Internet on international trade might indeed be larger than
even these encouraging results suggest, because that analysis covered only trade
in goods—it did not include services, such as education, financial, medical, and
other professional services. Yet these are likely to reap especially large benefits
from the possibilities of electronic commerce. Improved communications
allows for commerce in these services that were previously difficult to deliver
without a physical presence.

Technology and Knowledge-Based Products

in U.S. Trade and Investment Flows

The growing importance of technology in the U.S. economy is evident not
just from anecdotal examples but in the broad patterns of the Nation’s interna-
tional transactions as well. The clearest sign is the rapid growth of U.S. trade in
capital goods, a category that includes items such as computers, machinery, and
telecommunications equipment (Chart 4-1). Capital goods today make up
45 percent of the value of U.S. exports, by far the single largest component
(Table 4-2). They also constitute the largest share of the value of U.S. imports.
Since 1996, increased trade in capital goods has accounted for about 70 percent
of the growth in the value of U.S. exports and nearly 30 percent of that of
imports. Strong growth in both imports and exports partly reflects roundtrip
trade, as components such as semiconductors are exported from the United
States and then return inside computers. But it also reflects the role of trade in
supporting investment through equipment imports. Within the category of
capital goods, trade in information technology products has grown especially
rapidly (Chart 4-2). Computers, semiconductors, and telecommunications goods
now account for nearly half of the value of capital goods imports and exports.

There has also been strong growth in exports of services, reflecting the
growing value of ideas and of knowledge-based activities. Income from royalty
and licensing fees grew by 8.3 percent each year on average from 1992 to 1999,
compared with 6.5 percent a year for all services exports. Business, technical,
and professional services grew at an 11 percent clip over the same period, and
financial services income grew on average by 19.4 percent a year. Sales of these
services are examples of “weightless” trade, since the value is in the idea or
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Trade in capital goods grew more rapidly than that of the other broad categories of
imports and exports from 1996 to 2000.

Chart 4-1 Imports and Exports by End-Use Category

Average annual percent change in volume, 1996 to 2000

25
20| imports
15 |
Exports
10 }
o]
Food Industrial Autos Consumer Total Capital
supplies and parts goods goods
Note: Total includes "other," which is not shown. Estimates for 2000 are based on data for the first three quarters.
Source: Department of Commerce (Bureau of the Census).
TABLE 4-2.— Changing Composition of U.S. Trade Flows
[Percent of total value of trade]
Imports Exports
Category 1989- 1999- 1989- 1999-
1990 2000 1990 2000
TOtAl oo 100.0 100.0 100.0 100.0
Autos and parts 17.7 16.6 9.3 10.6
Capital goods....... 23.0 28.2 37.8 448
Consumer goods... 21.0 225 10.5 11.5
Food 5.2 3.9 9.4 6.3
Industrial supplies.... 21.2 219 25.8 20.6
5.9 6.9 1.2 6.2

Note.—Data are on a national income and product accounts basis.
Estimates for 2000 are based on data for the first three quarters.

Source: Department of Commerce (Bureau of Economic Analysis).

service itself rather than in a material good. Although some services, such as
haircuts, are not tradable (at least under current technology), there remains sub-
stantial scope for services trade to continue to grow. In 1999 services still
accounted for less than 30 percent of the value of U.S. exports and less than
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Among all capital goods, trade in high-technology products grew especially rapidly from
1996 to 2000.

Chart 4-2 Trade in Capital Goods and Selected Components
Average annual percent change in volume, 1996 to 2000
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Imports

30 b Exports
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Computer Total Telecommunications Semiconductors Computers
accessories capital goods equipment

Note: Estimates for 2000 are based on data for the first three quarters.
Sources: Department of Commerce (Bureau of the Census and Bureau of Economic Analysis) and Department
of Labor (Bureau of Labor Statistics).

16 percent of imports, even though service-producing industries (excluding the
government sector) accounted for 65 percent of U.S. GDP in 1998, the most
recent year for which data are available. Stronger growth in our trading partners
may actually favor U.S. services exports over goods exports, since there is evi-
dence that higher income abroad stimulates foreign demand for services more
than it does foreign demand for goods.

New Challenges

The confluence of increased globalization and improvements in
communications and technology have raised U.S. economic performance
and contributed to our prosperity. But these developments bring with them
new challenges. The rest of this chapter focuses on six such challenges:

« raising U.S. saving and thus contributing to adjustment of the current
account deficit

« increasing growth in our major trading partners

+ making sure that developing countries are not left behind

« adjusting to the changes at home brought about by globalization

« safeguarding the environment and labor standards, and

+ addressing the challenges that technologies pose for international legal
institutions.
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These challenges and the policy responses of the Administration are
discussed below.

The U.S. Trade Balance and Current Account

The recent rapid growth in investment and the resulting strong performance
of the U.S. economy have contributed to an increase in the Nation’s trade
deficit. Robust income growth and increased wealth from rising asset prices
have contributed to higher domestic consumption, and thus to rapid growth
in imports. Growth was slower in major U.S. trading partners in Europe and
Asia than in the United States in 1998 and the first part of 1999 (Chart 4-3).
This contributed to weaker import demand in those regions and slower
growth of U.S. exports. A strong dollar, reflecting in part capital inflows from
foreigners eager to participate in attractive investment opportunities in the
United States, has also contributed to the growing trade deficit by lowering
prices of foreign-made goods relative to those of U.S. products. Through the
first three quarters of 2000, the trade balance in goods and services was about
$270 billion in deficit. That would correspond to roughly $360 billion for
the whole year, or about 3.6 percent of GDP (Chart 4-4). Meanwhile the
current account (a comprehensive measure that comprises not only the trade
balance in goods and services but also net income and transfers) recorded a

deficit of roughly 4.3 percent of GDP (Chart 4-5).

In recent years, the U.S. economy has grown faster than those of many of its major
trading partners.

Chart 4-3 Growth in Real GDP by Region
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The trade deficit increased as the dollar appreciated in the late 1990s.

Chart 4-4 The Trade Deficit and the Real Effective Exchange Rate of the Dollar
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Note: The real effective exchange rate is the Federal Reserve’s price-adjusted broad index of the foreign
exchange value of the dollar. A rise in this index indicates a real appreciation of the dollar.

Sources: Department of Commerce (Bureau of Economic Analysis) and Board of Governors of the Federal
Reserve System.

The increase in the current account deficit after 1995 has supported higher investment.

Chart 4-5 Saving, Investment, and the Current Account Balance
Percent of GDP
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Note: The current account balance equals net national saving minus net domestic investment plus the statistical
discrepancy. .
Source: Department of Commerce (Bureau of Economic Analysis).
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The current account balance equals by definition the difference between
national saving and national investment. A current account deficit reflects
an excess of investment over domestic saving, and thus an inflow of foreign
capital that makes up for the shortfall. The widened current account deficit
reflects the fact that although net saving has risen, net domestic investment
has risen even more. The share of net domestic investment in GDP
(Chart 4-5) grew by 4.6 percentage points from 1992 through the first three
quarters of 2000 (from 4.8 percent to 9.4 percent), while the share of net
national saving rose by only 2.3 percentage points (from 3.5 percent to
5.8 percent).

What explains the willingness of the rest of the world to provide the United
States with the capital inflows needed to finance its current account deficit?
The answer is simply that the attractive opportunities for investment in the
United States today exceed those in other countries. This can be seen by
comparing the deficits of today with the comparably large (as a percentage of
GDP) deficits of the 1980s. In the earlier decade, most of the inflows went to
the purchase of U.S. government debt securities. The more recent inflows, in
contrast, have mainly been invested in privately issued assets. Indeed, much
of the inflow has come in the form of foreign direct investment (equity
investment for purposes of control of the enterprise) rather than purchases of
bonds or portfolio equity participation: the value of inward direct investment
into the United States rose from $51 billion in 1993 to $271 billion in 1999.

With saving from the rest of the world continuing to flow to the United
States, the U.S. net international investment position—the value of U.S.
assets abroad less the value of foreign assets in the United States—will
continue to turn more negative. At the end of 1999 the net international
investment position was approaching a negative $1.5 trillion, or almost 16
percent of GDP that year; foreigners held more than $8.6 trillion of U.S.
assets, while Americans held foreign assets valued at more than $7.1 trillion.
Part of the income from these international investment holdings consists of
retained earnings and reinvested dividends and interest payments, which are
recorded as an outflow in the current account and an offsetting inflow in the
capital account. This would tend to raise the apparent magnitude of capital
flows. On net, however, income on investment now flows out of the United
States, as foreigners repatriate earnings on their U.S. investments by a greater
amount than Americans are bringing their earnings on foreign investments
back to the United States.

The availability of foreign saving has permitted the United States to maintain
the high rate of investment that has expanded productive capacity and raised
economic performance. This shows that foreign capital inflows are not in
themselves a bad thing; it is better to finance attractive investment opportu-
nities using foreign capital than not to undertake them at all. But our income
would be even higher if that investment were financed instead by domestic
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saving. Saving trends in the United States over the last several years present a
mixed picture. From 1992 through the third quarter of 2000, the share of net
saving by the public sector (Federal, State, and local governments) in GDP has
risen by 7.8 percentage points. But this rise has been largely offset by a decline
in the share of net private saving of 5.5 percentage points. Higher private
saving would help to ensure the continued ability of the United States to
finance domestic investment. The saving rate can be raised without threatening
continued strong growth in income if the composition of demand for U.S.
goods shifts, with external demand replacing some domestic consumption. In
the meantime, it is important to maintain public saving, through continued
fiscal discipline at all levels of government, in order to support national saving.

It is difficult to say what level of the current account balance would be most
appropriate. But if some adjustment in the current account is deemed necessary,
the way it is accomplished matters. It would be better to reduce the current
account deficit through higher domestic saving than through lower investment,
because reducing investment would mean a smaller capital stock and thus lower
national income than would otherwise be the case. In the best of all possible
world economies, increased growth in the rest of the world would lead to
increased U.S. exports, which would compensate for the reduced domestic
demand that higher domestic saving would entail, and thus maintain strong
income growth in the United States. More rapid growth abroad would cause
saving by foreigners to shift from the accumulation of U.S. assets to investment
in their own domestic economies, made newly attractive by their increased
domestic growth. The rebound in investment abroad would further spur U.S.
exports, which, as we have seen, consist largely of capital goods.

Opening foreign markets can play a role in adjustment by encouraging
U.S. exports. In contrast, efforts to narrow the trade deficit or the current
account by raising barriers to imports into the United States would likely
make the economy less efficient and thus lower national income, without
necessarily increasing national saving.

Raising Performance in Other Countries

At present, the U.S. current account deficit is supporting too large a share
of the global economic expansion. It would be desirable for other countries
to take steps to accelerate their growth and promote a smooth return to a
more balanced global distribution of growth. As this adjustment occurs, the
U.S. current account deficit should return to levels in line with the historical
U.S. saving and investment relationship. To ensure sustained, balanced
global growth, the major industrial economies need to maintain supportive
fiscal and monetary policies and push ahead with structural reforms to
remove barriers to investment opportunities (including opportunities for
new technologies).
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The same innovations that have raised economic performance in the
United States would likewise be expected to raise foreign productivity and
growth as those innovations are adopted abroad. The global diffusion of
innovative technology is thus one avenue through which to increase growth
in other countries. Technological development is not a race, where the first to
make a discovery is the only winner. The spread of our own technological
discoveries to other countries leads to higher productivity and economic
growth in those countries, raising their incomes and thus creating new
opportunities for innovative and competitive U.S. firms to export. And
when productivity rises in other countries, the prices of the goods they
produce fall, and to the extent that these goods are exported to the United
States, Americans benefit from lower prices and greater choice.

Throughout the 1990s, the beneficial effects of technology on productivity
and growth appear to have been enjoyed most strongly in the United States.
Although growth has rebounded in Europe and the emerging market
economies of East Asia, these events so far appear to be cyclical rather than
structural in nature. That is, recovery in these countries seems to be bringing
them back up to their economic potential, but not yet accelerating the
expansion of that potential. The situation in the United States has been
otherwise. From 1995 to 2000, according to OECD estimates, potential
output in the United States grew at an annual rate of 3.5 percent, compared
with only 2.2 percent for the countries that have adopted the euro, and only
1.4 percent for Japan (Chart 4-6). Growth in total factor productivity—the

Potential output is estimated to be growing faster in the United States than in the euro
area and Japan, with the gap widening in the last few years.

Chart 4-6 OECD Estimates of Growth in Potential Output
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efficiency with which capital and labor are used in combination—also lags
in most European and other industrial countries, with little sign of the
acceleration the United States has experienced over the past several years
(Chart 4-7).

The lagging pace of investment in information technology in much of
Europe compared with the United States may be one reason for the diver-
gence in trend growth. This lag is evident even after taking into account
differences in the measurement of purchases of high-technology products
(Box 4-2). The United States also leads other industrial countries on several
measures of the usage of information technology, including numbers of
telephone lines, Internet hosts, and secure servers used in e-commerce
(Chart 4-8). Yet the United States is not ahead in every aspect of information
technology: wireless technology has taken off in Europe far more than in the
United States.

There are some signs that the use of the new technologies whose
pervasiveness has so benefited the United States is beginning to approach
critical mass in other advanced economies, including Germany, the
Netherlands, the Nordic countries, and the United Kingdom. For example,
Germany now boasts a technology-oriented stock market similar to the
Nasdagq, the Neuer Mark, and is reported to have the largest European con-
tingent of Internet enterprises, larger even than in the United Kingdom.
Firms in Scandinavia are innovators in important areas of technology,
notably wireless communication. Perhaps not coincidentally, the Nordic

Growth in labor productivity and total factor productivity increased in the United States in
the late 1990s, but slowed in most other G-7 countries.

Chart 4-7 Change in Average Annual Productivity Growth from 1990-95 to 1996-99
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Box 4-2. Information Technology and Cross-Country Differences
in Measuring Economic Growth

The rapid rate of technological improvement in information
technology products makes it difficult to distinguish between changes
in prices and changes in quantities produced. Statisticians face the
problem that traditional price indexes fail to adequately account for
quality changes in the face of rapid technological change: a computer
that cost $2,500 in 2000 provides several times the computing power
of a $2,500 computer only a few years earlier. To account for rapid
quality upgrading in computing equipment, the United States has
adopted a hedonic price deflator for computers and hardware, which
measures computing power as a combination of characteristics such
as processor clock speed, memory capacity, and hard disk size. Using
this methodology, computer prices in the United States are estimated
to have fallen at an average rate of 17 percent per year since 1990,
and 24 percent per year since 1997. Growth in the volume of com-
puter sales contributed nearly 1 percentage point to real GDP growth
in 1999, even though the value of computer spending in current
dollars accounted for less than 0.1 percentage point of nominal
GDP growth.

The use of this hedonic index makes international comparisons
of information technology spending difficult, since most other
countries do not use hedonic price indexes (exceptions include
Canada, France, and Japan). Using traditional measures that do not
fully adjust for quality improvements understates real computer
expenditure and thus overall real investment. This in turn lowers the
statistical measure of output and affects productivity calculations.
Compared with the United States, a country using a traditional price
deflator appears to produce less high-technology output for any
given amount of inputs such as workers and nontechnology capital.
Applying the U.S. deflator to German information technology invest-
ment, for example, results in a substantially larger measure of real
investment—as much as 170 percent larger—than with the traditional
deflator. Over the period since 1991, use of a hedonic price index
would have implied that real investment in information technology
equipment in Germany increased at a rate of 27.5 percent per year,
versus 6 percent using the traditional approach.

However, even after correcting for the different statistical method-
ologies, investment and GDP growth in the United States remain far
stronger than in Europe. A study that applied the U.S. deflator for
information technology investment to France found that the contribu-
tion of this investment to growth was similar for the two countries

continued on next page...
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Box 4-2.— continued

from 1973 to 1990, but that investment then grew by twice as much in
the United States from 1995 to 1998. An alternative approach found
that the contribution of information technology investment to growth
in France was smaller than in the United States before 1990 as well as
in more recent years. Another study took the difference between the
price index for U.S. information technology investment and the price
index of all other investment goods and applied this to non-
information technology price indexes in other G-7 countries to derive
a new price index. The contribution of information technology equip-
ment to GDP growth from 1990 to 1996 was found to be still nearly
twice as large in the United States as in most other G-7 countries.
Only the United Kingdom and Canada experienced contributions to
growth of even two-thirds that of the United States.

The difficulty of accurately measuring the rapid technological
change occurring in information technology makes international
growth comparisons difficult, but it does not qualitatively affect a
comparison of growth in the United States with that in many other
industrial countries. The success story of the U.S. economy is more
than a statistical artifact.

The United States leads the industrial countries in several measures of information
technology use.

Chart 4-8 Indicators of the Pervasiveness of Information Technology
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countries (excluding Denmark) benefited more from higher total factor
productivity growth in the latter half of the 1990s than did other European
countries. Meanwhile other developed countries that have lagged in produc-
tivity growth are attempting to catch up. Japan, for example, has recently
taken steps to deregulate its telecommunications industry and provide
incentives for firms to upgrade their information technology equipment and
employee skills. Burgeoning information technology sectors have also
begun to appear in some developing countries. One notable example is the
development of an Indian software programming industry. However,
additional policy steps are needed to ensure that these countries fully enjoy
the benefits of the new technologies.

The Importance of Institutions and Policy

In addition to removing barriers to international trade, improved
economic performance requires a combination of institutions that facilitate
the allocation of human and financial resources to activities with the highest
rates of return. These include flexible labor markets, efficient capital markets,
and government regulatory structures that encourage competition.

Labor Marker Flexibility

Flexibility of labor markets has been an important aspect of economic
success in the United States. This flexibility encompasses both the ability
of workers with desirable skills to switch to more rewarding jobs, and the
ability of firms to adapt their work force to changing economic prospects. It
also entails a work force that can adapt to new technologies and production
techniques, businesses that effectively manage human resources, and
pro-competitive government policies, such as supportive tax regimes that
encourage investments in new skills and technologies. Among OECD
member countries from 1980 to 1997, those with relatively low tax rates on
labor income, and low costs to firms of restructuring their work force,
generally had lower rates of unemployment and higher rates of job creation
than other countries.

Labor market flexibility is particularly important in high-technology
industries, where the pace of innovation and industry evolution is especially
rapid. The important role of research and development in these industries
means that sophisticated human capital—strong education, specialized skills,
and the ability to innovate—becomes an essential input. Expanding
firms must be able to attract skilled workers, who are the main users and pro-
ducers of technology; indeed, the movement of labor between technology
firms has been found to be an important channel for knowledge transfer.
This includes movement of skilled workers across borders. Immigrants,
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especially from India and Taiwan, have made important contributions
to high-technology firms in the United States. Here too, U.S. policy has
supported labor market flexibility, by allowing firms to bring in highly
skilled foreign workers through the recently expanded H-1B visa program,
while providing assistance for training of U.S. workers.

Capital Market Efficiency

The efficiency of capital markets in the United States has also contributed
to the superior economic performance we have seen. The more widespread
availability in this country of equity finance, including venture capital, facil-
itates business creation and propels the development of new technologies.
In contrast, in Japan and some European countries, banks and other large
financial institutions provide most business financing, hold some firm
equity, and usually exert a measure of corporate control. These differences
between the two systems give rise to different incentive structures. Returns to
bank loans are limited by the interest rate; returns to equity investments
are determined by profits and capital gains. This makes bank lending better
suited to financing low-risk activities, whereas an equity-based system has the
potential to generate greater capital investment in activities where expected
returns are high but uncertain.

When most job creation and investment are undertaken by large and
established firms, these differences in the mode of financing are not likely to
be important, since such companies finance most investment out of their
own retained earnings. However, it is likely that the performance of the two
systems will diverge in high-technology sectors, for at least two reasons. In
the telecommunications sector, the large outlays required to finance the
emerging new technologies could well exceed the financing available from
retained earnings and from banks. In other areas of information technology,
banks have not been especially successful in supporting the new firms that
play an important role in generating innovation. These considerations put
the bank-centered systems of Europe and Japan at a relative disadvantage.

In contrast, economies that have liquid, efficient capital markets tend to
invest more heavily in research and development activity, and particularly in
high-technology startups. Venture capital has flourished in the equity-based
U.S. system as an important financing mode for risky new enterprises, since
the returns on venture capital can best be realized when firms can readily
issue new equity to the public. Of course, it is not impossible for information
technology startups to be financed within the framework of bank-oriented
systems, but such systems have had difficulty matching the success of the
equity finance model. In Europe and Japan, for example, venture capital is
supplied primarily through the financing arms of banks and other financial
corporations. Venture capital in these countries has thus far tended to focus
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on the later stages of firm development, or to finance leveraged buyouts of
existing firms rather than fund the creation of new ones. The distinctions
between the two systems may be eroding in continental Europe. For
example, the ratio of stock market capitalization to GDP has been trending
upward in many of these countries since the mid-1990s, although in most of
them it remains well below the U.S. level.

The form of firm ownership and control also influences the creation and
diffusion of information technology. In the “outsider” model of corporate
governance common in the United States and the United Kingdom, man-
agement is given incentives to focus on stockholder returns, and minority
shareholders enjoy substantial protections. In contrast, the “insider” model
common in Japan and continental Europe gives more power to other stakehold-
ers, including large ownership groups such as banks as well as employees and
management itself. The insider model may allow stakeholders to more
effectively monitor management efforts in a way that avoids a focus on short-
term financial results. But there is evidence that in recent years the outsider
model has fostered superior performance, including a more rapid pace of
research and development, investment, and technological diffusion.

The Role of the Regulatory Framework

The need for flexibility applies to the institutions of government as well.
Regulatory frameworks must be transparent and avoid raising hurdles to the
creation of new businesses. Startup firms are a vehicle for the introduction of
new products and techniques, since they face a lower opportunity cost of
switching to newer, better technologies. Moreover, the presence (or the
threat) of new entrants limits the possibility of monopolistic behavior
by incumbents. A challenge in this regard is how to distinguish regulation
that is necessary to prevent anticompetitive behavior, and thus promote
innovation, from regulation that hinders innovation. This can be a difficult
task when large, potentially monopolistic firms are also among the most
innovative.

Ensuring that domestic markets are open to competition has been found
to be particularly important in the telecommunications industry. Here as
elsewhere, competition leads to lower prices; in telecommunications it also
spurs increased investment and network size. But it is in the nature of
networks to tend toward monopoly, in part because of the scale economies
discussed above. Hence regulatory authorities must be vigilant.

Privatization of state-owned telecommunications firms has also been
found to lead to lower costs and increased usage. But for this to occur, priva-
tization must be complemented by effective regulatory oversight so that a
dominant firm does not impede competition by new entrants, through such
means as excessive charges for connecting competitors’ calls over the “last
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mile” of telephone line to homes or businesses. An inexpensive, high-quality
telecommunications network is not only a basic element of the business
infrastructure of any modern economy but also an important determinant of
the adoption of information technology, in particular the Internet.

Raising Incomes in Developing Countries

The global imperative to combat poverty and support economic development
in the poorest countries gains added urgency today, when the AIDS epi-
demic, international and civil conflict, and other catastrophes threaten to
reverse years of gains in many countries. The divergence in national incomes
between the developed and the developing world continues not because so
many countries are effectively integrating themselves into the global
economy, but because so many are not. Bridging this gap remains a challenge
for economic development. Meanwhile the emergence of new technologies
threatens to create an international “digital divide” parallel to, and to some
degree predicated on, that in economic development.

Economic integration holds out enormous potential for improving the
lives of the world’s people through increased access to goods, services, and
ideas. Economies that are relatively open to international trade and
investment appear to grow faster than closed economies, although it is
difficult to separate out the causal linkages between openness and growth.
The growth-enhancing effects of economic integration are especially vital for
the poorest of developing countries, because a central lesson of history has
been that rapid and sustained economic growth is essential to rapid and
long-lasting reductions in poverty. But for this to happen, globalization must
proceed in a stable global economy, so that it can be harnessed to advance a

prosperity that is shared by all.
Ensuring a Stable Global Economy

Growth in global flows of private capital has accompanied and in many
cases supported growth in trade. Access to global capital helps countries
finance their expanding trade. It is also a vehicle for the development and
transfer of new technology and a creator of new economic opportunities. But
wherever there is finance, there is the inherent risk of financial crisis. In
tandem with the global expansion of capital flows, therefore, policies and
institutions must be developed that minimize this risk while maximizing the
potential of capital flows to support rapid growth. A well-functioning system
that ensures a strong and stable flow of capital to emerging economies is a
crucial part of building a successful, truly global, economy.

The recent financial crises in Asia and elsewhere have underlined the
economic and humanitarian imperatives of a stronger international financial
architecture. The memory is still fresh of how millions of people around the
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world, many of them poor people going about the business of improving
their lives, instead saw their lives turned upside down when their countries’
financial systems were thrown into crisis. The international community
must work diligently to provide the greatest possible assurance that such
crises will be less frequent—and less costly—in the future.

Making crises less frequent and less costly means having a clear under-
standing of what has caused them in the past. There is now widespread
agreement that the financial crises of the late 1990s were caused by two
elements coming together. The first was weakness in many countries’ economic
fundamentals, including weak banking systems, questionable investments,
domestic credit bubbles (supported by large amounts of short-term external
debt), unsustainable exchange rates, and in some cases, deteriorating fiscal
positions. These weaknesses were thrown into relief when international
investors began to reassess these countries’ capacity to safely absorb large
amounts of foreign capital. The second element was an element of panic,
as the focus of domestic and foreign investors shifted from being the first to
discover the latest new opportunities in these countries, to how to avoid
being the last out the door.

This understanding of the causes of the crisis is increasingly informing the
redesign of the international financial architecture. This shows itself in three
fundamental ways:

* More effective means of preventing crises. The International Monetary Fund
(IMF) has strengthened its surveillance of the global economy, with a
focus on preventing the adoption of policies that create vulnerabilities and
thus augment the risk of financial panic. Reform is proceeding on several
fronts: toward a revolution in the transparency of national macro-
economic frameworks that will make surprises less likely; toward the
development of a wide-ranging framework of international codes and
standards, to provide benchmarks for national policies in areas such
as bank supervision and securities market regulation; and toward more
systematic incorporation of indicators of liquidity and balance sheet risks
in IMF surveillance reports.

o Safer policies in the emerging market economies. Here there are already
signs of progress as a result of greater global understanding and wariness
of economic risks. For example, the ratio of short-term external debt
to foreign reserves has nearly halved since 1996 in those countries that
experienced liquidity crises in the late 1990s. In the same countries,
short-term debt fell from 34 percent of total external debt in 1996 to 21
percent in 1999. Some 14 countries have moved away from unstable
pegged exchange rate systems. But constant vigilance is needed to make
sure that problems do not reemerge.
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o An IMF that is better equipped for modern crisis response. With the creation
of the Supplemental Reserve Facility and the Contingent Credit Line, and
more recently with the November 2000 decision of the IMF’s executive
board on the reform of IMF facilities, the IMF now has tools that are a
match for the kinds of crises that today threaten the global economy. The
design of these facilities seeks to avoid, as far as possible, distorting the
incentives both of private investors and of governments. IMF policy is
increasingly oriented toward providing short-term, emergency finance,
priced to discourage its casual use and to encourage rapid repayment.
These changes have been accompanied by efforts to increase the flow of
information to financial markets and to improve communication between
borrowing countries and their creditors. They also build on the experience
gained in recent cases of debt restructuring, putting in practical terms the
broad guidelines on private sector involvement in crisis resolution
outlined by the Group of Seven (G-7) major industrial countries in
July 2000.

A stable international economy is not enough to ensure rapid and
sustained growth. Governments need to put in place institutions and rules
that allow markets to function well. Governments also need to promote the
effective rule of law, through good governance, transparent decisionmaking,
and support for the emergence of a healthy civil society.

Overcoming the Global Digital Divide

In the same way that a lack of access to international trade and capital
markets hinders growth in the least developed countries, an issue now arises
with the new networks of information. The rapid pace of technological
advance threatens to create an international digital divide that leaves some
developing countries lagging ever further behind the more advanced
economies. This is a particular concern for less developed countries in Sub-
Saharan Africa; it is less of a concern for many emerging market economies
in East Asia and Latin America, which are already experiencing rapidly
expanding use of technology and increased access to the Internet.

Some argue that acquiring advanced technology should be a relatively low
priority for countries still struggling to meet basic needs, such as clean water
and adequate health care, and to lower their poverty rates. Recent studies
suggest, however, that information technology (including telecommunica-
tions) not only can address some of these basic needs, but may also generate
higher social returns than more traditional infrastructure investment. The
effects of information technology on growth and development are difficult to
assess, but some studies have found a positive correlation between the stock
of telecommunications capital and economic growth. Evidence on the
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success of individual projects suggests that this association reflects more than
just rising demand for technology as a country’s income rises. Information
technology holds great potential to raise incomes and improve the quality of
education, health care, and public services. It makes it easier for individuals
to both obtain and disseminate the information they need to empower
themselves, and it promotes a more active civil society. Of course, informa-
tion technology is not a panacea for the problems of development; each
country’s circumstances will ultimately govern its decision whether to invest
in technology or in other projects.

Seizing the opportunities that technology offers to developing countries
requires the right policies. Despite the potential for high returns, gaps in poli-
cies and institutions can lead to significant underinvestment in information
technology in these countries. Obstacles to the diffusion of information
technology and its applications, such as e-commerce, are in large measure the
same as the impediments to economic development more broadly. These
include a lack of well-developed credit markets to channel domestic saving
to productive investments, deficiencies in basic infrastructure, and short-
comings in education. Moreover, institutions in many developing countries
lack the capabilities to enforce property rights and provide an effective set of
commercial laws. The result is that individuals and firms hesitate to invest
in costly equipment and software even when the potential rates of return
are high.

Developing countries also face a number of underlying problems that
hinder the increased use of new technology. These include:

* High costs to users. At current prices, information technology may be pro-
hibitively expensive for most potential users in developing countries. And
in many countries the presence of a monopoly telecommunications
provider keeps prices high and network size and usage low. However, cre-
ative financing structures and business plans can overcome this obstacle, as
exemplified by thriving Internet cafés in several developing countries.
Another example comes from Bangladesh, where individuals (often
women) use microcredit financing to purchase a single cell phone, which
they then profitably rent out to others in the community.

* Human capacity. A country’s successful assimilation of information
technology requires a generally educated populace. Developing countries
cannot make full use of information technology without the right training
and skills.

* Applications. Applications of information technology that have been
successfully marketed in developed countries may not be well suited to
conditions in developing countries. Local communities and nongovern-
mental organizations have demonstrated remarkable ingenuity in adapting
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information technology to local uses such as micro e-commerce, distance
education, and the dissemination of public health information. However,
software companies must still be encouraged to develop applications that
do not require high bandwidth or high levels of literacy or English proficiency.

Not all the elements are yet in place for market forces to close the
international digital divide. Developing countries need help in narrowing the
parallel gaps in policy, infrastructure, and training before they can success-
fully harness information technology for economic development. In 1999
the United States launched the Internet for Economic Development
Initiative to provide targeted assistance in these areas to a number of developing
countries. The United States has also been active in providing direct support
for high-technology infrastructure in developing countries. The Leland
Initiative has provided African countries with financial and technical
assistance aimed at helping them benefit from increased Internet
connectivity. The Overseas Private Investment Corporation has established a
$200 million credit line for U.S. companies seeking support for projects that
will help developing countries close the digital divide. The United States has
also provided assistance with policy development; for example, the Federal
Communications Commission has helped developing countries devise
appropriate regulatory regimes. The Okinawa Charter promulgated by
the G-8 countries (the G-7 plus Russia) in July 2000 provides a framework
within which work can proceed on policy development, human capacity
building, and brokering of private-public partnerships to diffuse informa-
tion. It also established the Digital Opportunity Task Force, or DOT force, to
coordinate policy formation to implement these general principles and help
catalyze resource allocation to remedy shortcomings that the private sector
alone cannot.

Investment in information technology can contribute greatly to economic
development. Market forces will ultimately provide the dynamism to drive
information technology investment, but policymakers need to establish the
conditions in which these forces can flourish.

Adjusting to Change at Home

Globalization and the effects of technology pose challenges at home
as well. Even though the increased openness of the United States to the inter-
national economy provides substantial benefits for the Nation as a whole,
not everyone gains. The rewards of improved technology and increased
globalization are not spread equally: for some, change inevitably means
dislocation. Therefore an important complement to the Administration’s
international economic policy has been assistance to those here at home
adversely affected by changes in technology or increased globalization.
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A number of Federal programs help individuals obtain the tools they need
to succeed in the New Economy. The Dislocated Worker Program provides
services to workers who have lost their jobs and are unlikely to return to their
previous industry or occupation, as well as to formerly self-employed persons
and displaced homemakers no longer supported by the income of another
family member. The available benefits include assistance with job search and
placement, individual counseling and career planning, and training assistance.
Some workers also receive financial support toward transportation and child
care expenses. It is estimated that around 836,000 people participated in the
program in fiscal 2000. Workers affected by international competition
receive support from programs such as Trade Adjustment Assistance and
NAFTA Transitional Adjustment Assistance. Benefits include training, job
search aid, and relocation allowances. An estimated 175,000 workers were
eligible for assistance in fiscal 1999; of these, nearly 40 percent were cited as
having been affected by trade with our NAFTA partners.

In addition to giving financial support to individuals, government can
serve as a catalyst in helping whole communities adjust to dislocation.
The Administration has proposed the Community Economic Adjustment
Initiative, now being implemented in a pilot program in Connecticut.
This initiative would bring together resources from across the Federal
Government to provide coordinated assistance and information on new
employment opportunities, along the lines of the successful approach taken
in response to military base closures. Assistance would be provided to
communities in two stages: first to assess their resources and needs, and then
to develop an economic response. Government agencies would also help
connect displaced workers with enterprises seeking to bolster their work
force or looking for locations in which to expand. As a further step, a
Commission on Workers, Communities, and Economic Change in the
New Economy, established by the President, will examine the effectiveness
of Federal programs that help with adjustment and identify the best practices
of employers, communities, and public-private partnerships that have
responded successfully to economic dislocations.

Dislocation is an unavoidable side effect of economic growth and
technological change. Economic progress—whether it results from changes
brought about by globalization, technology, institutions, or regulation—
affects workers in various ways, not always for the better. Wages change in
industries impacted by new competition, jobs shift from industry to industry
and from location to location, and the range of jobs available within a firm
or factory changes as well. All these factors interact: competitive pressure,
domestic or foreign, might lead a firm to adopt new technology, which in
turn might eliminate the need for some workers while creating jobs for others
to develop and manage the technology. Such changes in the skill mix have
been the predominant factor in past changes in employment: around
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70 percent of changes in employment in U.S. manufacturing as a whole in
the 1980s resulted from a shift from relatively low-skilled workers to high-
skilled workers within the same industry. That is, jobs did not, as a rule,
move from industries that faced foreign competition to those that did not;
instead the types of jobs available changed as firms shifted their labor force
toward more highly skilled workers. This evidence suggests that worker
displacement is largely the result of changes in technology rather than the
result of import competition, since the latter would have been expected to lead
to employment declines in certain affected industries rather than changes in
the composition of employment.

A similar phenomenon can be observed in the behavior of multinational
firms. Increased production by foreign affiliates of U.S. multinational enter-
prises in the 1980s and early 1990s has been found to lead to increased
domestic employment—in other words, parent and foreign employment
rose together, not one at the expense of the other. But here, too, the compo-
sition of jobs changed, with domestic employment shifting to jobs requiring
higher skill, such as design and management, while production jobs often
moved overseas. A number of studies of U.S. multinationals in the 1980s
and early 1990s similarly found that the shift of production activities to
developing countries had little overall effect on wages in the parent company.
To be sure, these findings mean only that import competition and out-
sourcing did not have large overall effects on employment or wages. Behind
the aggregate numbers are individual people whose lives have been disrupted
by the shift toward more highly skilled workers and high-technology jobs.

The differing impact of globalization on different groups of workers is
reflected in public opinion surveys, which suggest that how one perceives the
effects of increased trade depends on one’s level of skill. Less skilled workers
are more likely to favor trade protection than are workers with relatively high
skills. This is understandable: globalization contributes, as we have seen, to
technological change, and technological change favors workers with higher
levels of skills and education. This makes globalization especially threatening
to less skilled, less educated workers. Anxiety about dislocation and job loss
will thus likely remain so long as the pace of technological change remains
rapid. This evidence further emphasizes the need for policies to ensure that
individuals adversely affected by globalization and technological change
are not left behind but instead receive help to take advantage of new
opportunities created in the dynamic U.S. economy.

Trade and the Environment and Labor Standards

This Administration has made a commitment that at the same time that
trade fosters openness and prosperity, it must also protect global natural
resources and be consonant with our national values. This means making
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sure that trade liberalization takes account of the environmental effects of
economic activity and complements policies that seek cleaner air, cleaner
water, and protection of our natural heritage, while still promoting growth. It
also includes making sure that trade liberalization does not hinder countries’
adherence to labor standards. Indeed, growth in trade and the economy
should be accompanied by respect for recognized core labor standards and
the elimination of practices such as exploitative child labor.

In support of the Nation’s environmental goals, the President in November
1999 issued an executive order mandating environmental review of certain
trade agreements, including multilateral and bilateral free-trade agreements
and major agreements in natural resource sectors. The recently signed free-
trade agreement between the United States and Jordan includes provisions
addressing trade and the environment and, for the first time ever in the text
of a trade agreement, provisions on labor standards. (Such standards were
addressed in side letters to NAFTA but not in the agreement itself.)

Increased globalization need not conflict with improved environmental
standards and social protections. To the contrary, international trade can
contribute to a cleaner environment, by giving all countries access to tech-
nologies and production methods that help prevent pollution and conserve
natural resources. Examples include technologies that promote energy
efficiency and reduce polluting emissions from automobiles and factories.
Liberalized international investment policies can also contribute: multi-
national corporations that invest in new plants in developing countries can
bring with them global best practices in environmental and labor standards.

Challenges for Legal Frameworks

Technological change and globalization present a number of new challenges
for international legal frameworks.

Law Enforcement

Globalization and the possibilities created by new technology raise new
challenges for the legal system in combating cross-border criminal activities.
These activities include the unleashing of destructive computer viruses,
violations of computer security, and the use of the Internet for the sale of
illegal products, for tax evasion, and to disguise the origin of illegally gener-
ated funds. An important issue here is that of determining jurisdiction.
Using the Internet, a single person with modest resources, operating
from anywhere, can undertake criminal activity that has consequences for
the entire world. A recent example is the proliferation of the “I Love You”
computer virus, which allegedly originated in the Philippines but caused
worldwide problems with e-mail systems.
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To begin to address these issues, the National Plan for Information
Systems Protection established the first national strategy for protecting
computer networks from deliberate attack, and the Partnership for Critical
Infrastructure Security was set up to maximize cooperation between
government and private sector initiatives in the area of cybersecurity. The
G-8 countries have also agreed to work together to combat the use of the
Internet for international criminal activity.

The same improvements in technology and communications that have
made global capital flows more liquid also pose new challenges for law
enforcement. A computer network that can efficiently transfer massive
amounts of capital to productive uses can with equal ease transfer funds
obtained illicitly without being detected. The challenges include both tax
evasion and the illegal practice of money laundering, in which individuals
seek to disguise the origin of funds generated through criminal activity. To
combat these activities within an international framework, the United States
has participated in the Financial Action Task Force on Money Laundering
(FATF), a multilateral group that develops recommendations covering
criminal justice systems, law enforcement, financial market regulation, and
international cooperation. The FATF took a major step forward in June
2000, when it identified 15 jurisdictions as noncooperative in the fight
against money laundering. That action prodded several of the listed jurisdic-
tions to take steps to combat the practice. Meanwhile the finance ministers
