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Foreword

The potential rate of economic growth inindustrialized countriesis
now only half what it wasin the 1960s. Growth of world saving and
productivity has also declined, suggesting continued low economic
growth in thefuture.

If these trends persist, standards of living in the industrialized
countries will improve only marginally. This prospect has generated
proposalsfor reversing the growth slump of the past two decades.

To evaluate what policies should be adopted to foster long-run
economicgrowth, theFederal Reserve Bank of KansasCity sponsored
asymposium on "' Policiesfor Long-Run Economic Growth," at Jack-
son Hole, Wyoming, on August 27-29, 1992.

We appreciate the contributions of al those who helped make the
symposium anotable success. Specia thanksgo toBryon Higginsand
Craig Hakkio, both in the Bank's Research Division, who helped
develop the program.

W e hope these proceedings will lead to better public understanding
of the policy issues related to economic growth.

THOMAS M. HOENIG

President
Federal Reserve Bank of Kansas City
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Symposium Summary

George A. Kahn

The potential rateof economic growthin theindustrialized countries
isnow only haf what it wasin the 1960s. Growth of world saving and
productivity has also declined, suggesting continued low economic
growth in thefuture. If these trends persist, standards of living in the
industrialized countries will improve only marginally. This prospect
hasgenerated proposalsfor reversing thegrowth slump of the past two
decades.

To explore policies to increase growth, the Federal Reserve Bank
of Kansas City invited distinguished central bankers, academics, and
financial market participants to a symposium entitled ' Policies for
Long-Run Economic Growth.” The symposium was held August
27-29, 1992, in Jackson Hole, Wyoming. In opening comments,
Federal Reserve Chairman Alan Greenspan underscored the impor-
tance of the topic by emphasizing the role of long-term forces in
shaping short-term economic developments: “It has become ever more
apparent . . . that what policy needs most at this stage are modelsthat
effectively tiedown thedevel oping long-term forcesimpinging on our
economies. For unless we have some insight into how current short-
term aberrations will evolve into the long term, our overall policy
posture will surely prove inadeguate.™

Throughout thesymposium, most participants agreed that economic
policymakers should pay more attention to long-run growth. But
participants disagreed on specific policies to promote growth. While
some of the participants, mostly from the United States, advocated
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government programs to increase growth, other participants empha-
sized increased reliance on free and open markets.

Thisarticle summarizes the papers presented at the symposium and
thediscussions they stimulated. Thefirst section reviewsevidenceon
the growth slowdown and discusses traditional and new theories of
economic growth. The second section examines economic policies to
promote growth. The third section provides a synthesis of the issues
from the perspective of overview panelists and others with a broad
outlook.

Theeconomicgrowth dowdown: evidenceand theory

To set the stagefor adiscussion of policies to promote growth, the
symposium began by examining the causes of the growth slowdown
and the contributions of new economic theories in explaining
economic growth. Participants disagreed about the relative impor-
tance of various possible causes of the growth slowdown but agreed
that economic theory had advanced considerably in recent years in
explaining patterns of long-term economic growth.

Evidence

Inapanel discussion, Michael Darby, Horst Siebert, and Kumiharu
Shigehara addressed the causes of slower economic growth. Darby
questioned theextent to whichlong-term growth had actually declined
in the United States because he felt measures of growth were biased.
Whiletheother participantsacknowledged the measurement problem,
they viewed the growth slowdown asreal. Siebert, focusing primarily
on Germany, emphasized awidevariety of structural, supply-side, and
other forces. Shigehara, focusing on countries belonging tothe Organ-
ization for Economic Cooperation and Development (OECD), sug-
gested that structural problems, not supply factors, explained the bulk
of the slowdown.

Darby argued that much—if not all--of theeconomic growth slow-
down in the United States was an illusion stemming from faulty
measurement. Estimating the real value of a country's output has
become more difficult as the share of services and high-tech goodsin
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grossdomestic product (GDP) hasgrown. For example, price changes
are difficult to disentangle from quality changes in the high-tech
sector. Official statistics likely overstate price increases of many
high-tech goods, while underestimating improvements in quality.
Whileincreased quality of agood should bereflected in real GDP, a
pricechangeshould not. Likewise, intheservicesector, output isoften
measured by hoursof input without accounting for possible increases
in productivity. These two biaseslead toestimatesof GDPgrowth that
aretoo low. Moreover, because the service sector has grown relative
to the goods sector over the last dozen years, the downward bias to
real GDP growth has increased. Darby claimed that this downward
biasaccountsfor mogt, if notal, of thedeclinein real economicgrowth
in the United States.

Nevertheless, Darby still saw a problem. With the maturing of the
baby boom generation and the assimilation of immigrants into the
labor force, the quality of the labor force should have increased and
contributed more to economic growth than it apparently did. Even if
the entire growth ** slowdown' was the result of measurement error,
currentgrowth rateswould still betoolow, given recent devel opments
in the labor force.

Most other participantsdisagreed with the view that the declinein
growth in the United States or el sewhere could beattributed mostly to
measurement problems. For example, Siebert argued that a variety of
real economic forces caused Germany's growth rate to slow over the
past 40 years, then pick up dightly in the late 1980s. These forces
included variations in the growth of factors of production and their
productivity, changesin therelative prices of natural resources, insta-
bility in trade and macroeconomic policy, and changes in the
economy's fundamental structure.

Central to Siebert's argument was the rel ationship between growth
in the labor force and growth in the capital stock. As growth in the
labor force dlowed after the 1950sin Germany, tl}é productivity of the
capital stock declined and labor productivity increased. Despite the
increasein labor productivity, output growth declined. Morerecently,
as both factors of production have increased simultaneously, output
growth has begun to pick up. From thisexperience, Siebert concluded
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that diminishing returnsto capital limit output growth when thelabor
force is stable. Only with both labor and capital growing together is
overall GDP growth maximized.

Within this general framework, Siebert identified other factors that
have contributed to the growth slowdown. First, the il price shocks
of 1973-74 and 1979-80 reduced the productivity of capital and
contributed to the slowdown in economic growth. Environmental
regulation had similar effects. Second, whereas in the 1950s Germans
viewed competition astheguidingforcefor economicinstitutionsand
policy, building safety netsfor individuals became more important in
later years. Asaresult, while Japan and the United Stateswerecreating
jobsin the 1970s and early 1980s, Germany was losing jobs. Third,
increased government spending and higher taxescontributed to slower
growth in Germany. Finally, Siebert asserted that the rate of creation
of new knowledge had slowed. Siebert concluded that to continue
contributing to the German growth turnaround, policy should focus
on improving institutional arrangements, rather than “influencfing]
economic activitiesad hoc.”

Shigehararejected explanations of thegrowth slowdown that relied
solely on "'traditional " factors, emphasizing instead the role of " struc-
tural" factors. Shigehara surveyed a wide range of factors that have
traditionally been identified ascontributing to slower growth. Among
these factors are higher oil prices, less investment in research and
development, a less-skilled labor force, and greater instability in
financial markets. Shigehara also identified the economic charac-
teristics that newer economic research has associated with rapid
growth: high saving, a well-educated labor force, the free flow of
technology across countries, export orientation, low government
spending, and political stability.

Shigehara argued that while these traditional factors may have
contributed to the postwar growth experience of many industrialized
countries, they areinsufficient to explain all of that experience. Many
of thetraditional factorsturned from negative to positivein the 1980s,
yet economic growth in most countries remained sluggish or
deteriorated. This observation led Shigehara to focus on structural
problems. These problems include high and variable inflation, rigid
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labor and product markets, and instability of macroeconomic policy.
According to Shigehara, these structural problems hindered long-run
decisionmaking and reduced the competitivenessof markets. Only by
addressing these structural problems, Shigehara argued, will the
economic growth slowdown be reversed.

Theory

Until recently, economists questioned whether policymakers could
influencean economy's long-run growth rate. For exampl e, economic
theory held that higher rates of saving and investment could temporar-
ily boost output growth, thereby permanently increasing long-run
standards of living. But theory suggested that higher rates of saving
and investment could not permanently increase output growth or the
growth rate of living standards. In contrast, newer economic theories
suggest agreater role for policy in determining long-run growth.

Charles Plosser provided a survey of both the old and the new
growththeories. Heconcluded that the new theories had much to offer
in explaining differencesin growth rates across countries and across
time. Gregory Mankiw, commenting on Plosser's paper, agreed that
the new theories had contributed to our understanding of the growth
process. Nevertheless, heargued that the old theoriescould be resur-
rected asan explanation of growthif they werereinterpreted in amore
general context.

Plosser explained why theold growth theories provide limited scope
for policy, while new theories provide ample scope for policy. In the
old theories, diminishing marginal returnsto capital limit the role of
increased saving and investment. An increase in investment, for
example, temporarily boostsgrowth of the per-capitacapital stock and
growth of per-capitaoutput. But, asthe per-capitacapital stock grows,
the return to capital falls. Eventually, growth of the per-capita capital
stock and of per-capita income slows to a rate proportional to the
exogenous rate of technological progress. Increasing savings and
investment therefore raises the per-capitacapital stock and eventually
raises output per capita. It does not, however, lead to a permanent
increase in the per-capita growth rate of either the capital stock or
output.
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Plosser described ways some economists have changed their think-
ing about growth and, in the process, have undone the constraint of
diminishing margina returnstocapital. Oneway istoincorporateinto
theories of economic growth capital goods that can be produced
without using nonreproducible inputs. Examples of such goods are
human capital and the™ stateof knowledge." Aslong asthe production
of these capital goods has no limit, sustainable growth is possible.
Another way is to incorporate capital goods—human or physical—
with externa effectsand spillovers. If capital hastheseeffects, acase
can be made for government subsidization of its production. For
example, if one worker's education and training increase the produc-
tivity of other workers, subsidizing training and education may increase
economic growth and welfare. In summing up theimplicationsof the
new growth theory, Plosser said, " Societies that save and invest more
will generally grow faster in the long run."

Mankiw agreed that the new theories had contributed to our under-
standing of economic growth but preferred to work within the
framework of the traditional theory. By generalizing the traditional
theory's concept of capital to include human capital, Mankiw esti-
mated that capital's share of GDP would increase from one-th'ird to
four-fifths. Mankiw claimed this higher capital share could explain
international differencesin income per person within the framework
of the traditional theory.

The more general version of the traditional theory led Mankiw to
identify four "secrets” to fast growth. First, start from behind—
countries with low initial standardsof living tend to grow faster than
countries with high living standards. Second, save and invest. Third,
educate the young. And fourth, keep population growth low. Mankiw
argued that these four secrets often go unexploited because they
involve sacrifice today for higher living standards tomorrow. Few
politicians, Mankiw asserted, were willing to make that tradeoff.

Policiesto promotegrowth
Evidenceand theory suggest that economic policy affectslong-term

growth— sometimes for good, but also sometimes for bad. The pos-
sibility that policiescan enhance or underminean economy's potential
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for growth underscoresthe need for careful evaluation of policies to
promote growth. Participants at thesymposium focused on threetypes
of policies— macroeconomic policies, human capital policies, and
investment policies. Most participants agreed on the need for macro-
economic policiesto createastableeconomicenvironment and human
capital policies to enhance labor productivity. But participants dis-
agreed sharply about the desirability of investment policies.

Macroeconomic policies

Participants agreed broadly on therole of macroeconomic policy in
promoting growth. J. Bradford De Long and Lawrence Summers
argued that good macroeconomic policies are necessary — athough
not sufficient by themselves—for strong productivity performance.
Although De Long and Summers thought macroeconomic policies
could not explain the bulk of the growth slowdown, they still con-
sidered them relevant. In particular, they saw two important links
between macroeconomic policy and long-run growth.

The first link is the contribution an independent central bank can
maketo growth. Countrieswith independent central banks committed
to price stability are more likely to have low and stable inflation and
therefore better functioning market systems. With more efficient
markets, acountry can potentially grow faster. DeLong and Summers
presented evidence to support this view. In particular, they showed
that countries with the most independent central banks— Germany,
Switzerland, and the United States—had the lowest average rates of
inflation andfastest averageratesof growth. Incontrast, countrieswith
the least independent central banks—Italy and Spain—had higher
inflation and slower growth.

The second link is the damage caused by recessions. Recessions
reduce investment in physical capital. In addition, human capital
deteriorates when unemployment rises for a prolonged period. De
Long and Summersfound no evidence that a monetary policy geared
more to fighting recessions than inflation raises long-term growth.
Still they questioned the benefits of an overzealous pursuit of price
stability. They argued that a policy of low inflation— asopposed to no
inflation—avoided the financial and real costs of pursuing further
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disinflation. Moreover, they argued that the benefits of reducing
inflation from a low rate to zero were substantially less than the
benefits of reducing it from a high rate to alow rate.

Allan Meltzer, commenting on the paper by DeL ong and Summers,
questioned the view that central bank independence leads to stronger
growth. He gave two examples where the relationship broke down.
First, Germany did not havean independent central bank before 1971,
yet the German economy grew rapidly. And second, the strong com-
mitment to price stability of the United States and Britain under the
gold standard did not result in rapid growth.

Lawrence Kudlow agreed with De Long and Summers that an
independent central bank contributed to low inflation and, therefore,
tofaster growth. But, in hisdiscussion of their paper, he emphasized
therole of financial capital. Sincethelate 1980s, Kudlow argued, the
macroeconomic environment in the United States has not been con-
ducivetofinancial capital formation. Growth has suffered because of
increases in capital gains tax rates, longer depreciation schedules,
tighter regulations on banks, higher income and payroll taxes, and
sharp increases in government spending and in the federal budget
deficit. In addition, other features of the tax code have been unfa-
vorable to capital formation—for example, the double taxation of
dividendsand'incentivesfavoring debt-over equity finance. Kudlow's
prescription for faster economicgrowthwastoreversethesefiscal and
regulatory disincentives to the formation of financial capital.

C. Fred Bergsten al so agreed that macroeconomicpolicy wasimpor-
tant but stressed fiscal policy rather than monetary policy. Heargued
that an important step to take was reducing the federal government
budget deficit and, eventually, running budget surpluses. The 1980s
saw adeclinein both public and private savings. Bergsten argued that
reducing budget deficits would help reverse this decline.

Human capital policies
Conference participants agreed that growth of human capital — that

is, investment in education and training-contributes importantly to
economic growth. Robert Barro offered international macroeconomic



Summary xxv

evidence supporting the idea that human capital is an important
determinant to growth. Lawrence Katz provided corroborating
evidence from microeconomic studies. And James Miller, III,
presented several specific policy recommendations.

Barro found that growth was faster in countries with more human
capital. He pointed to a number of channels through which human
capital contributed to growth. First, human capital increases growth
by spurring investment in physical capital. Second, accumulating
human capital increases wages and therefore raises the opportunity
cost of bearing children. Asaresult, families have fewer children but
invest more human capital in each child. Finally, holding birth rates
and investment in physical capital constant, human capital still con-
tributes directly to economic growth. Barro argued that with more
education people use new technologies more effectively, thereby
raising productivity and output growth.

Katz, looking at the microeconomic evidence, agreed with Barro.
Katz summarized thefindings of several studies that looked directly
at therel ationshipbetween anindividual's education and productivity.
These studies attempted to isolate the effect of education on produc-
tivity, holding constant such variables as natural ability and family
background. If education had noindependent effect on productivity—
apart from reflecting an individual's innate ability or family back-
ground—then investment in education would not, in itself, increase
human capital or productivity. However, Katz's review of the
microeconomicevidencedemonstrated anindependent rolefor educa-
tion. In a study of identical twins reared in the same family, for
example, schooling was shown to raise productivity, earnings, and
thereby economic growth.

In addition, microeconomic research has also identified other ways
human capital contributes to growth. First, research supports Barro’s
suggestion that education of the work force increases investment in
physical capital. In a study cited by Katz, industries with highly
educated workers were found to invest more heavily in new technol-
ogy. Second, research reviewed by Katz supported the view that there
are spillover effects to education. These spillover effects imply that
educating one worker increases the productivity of other workers.
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Thus, the social returns to education exceed the individua returns.
Finally, Katz provided evidence that education not only contributesto
growth, but also contributestoamoreequal distribution of thebenefits
of growth.

Miller, agreeing that education contributes to growth, suggested
ways to improve education in the United States. Specifically, he
suggested waystoimprove' lower education” — kindergartenthrough
twelfth grade— wherehefelt the United Statescompared unfavorably
with other countries. Noting that spending per pupil had increased
steadily in the United States while performance had deteriorated,
Miller questioned the effectivenessof policies that simply spent more
money on education. Instead, he suggested structural reforms. One
suggestion was to increase competition in the provision of lower
education by allowing parentsgreater choice in selecting schoolsfor
their children. Another suggestion was to rely more on private or
quasi-private schools as providers of lower education. In this way,
lower education in the United States might more closely resemble the
U.S. system of higher education, which is the envy of the world.

I nvestment policies

While participants generally agreed on macroeconomic and human
capital policies to promote growth, they disagreed sharply on invest-
ment policies. Three views about investment policies emerged. The
first view held that programs should be adopted to stimulate specific
formsof investment. The second view held that investment incentives
would work better under some circumstances than under others. The
third view held that policymakers should try to minimizetheir influ-
enceover markets, eliminating distortionary tax incentives acrossthe
board.

The case for investment incentives. De Long and Summers, looking
at a cross section of countries in the postwar period, found that
countries with higher investment in machinery and equipment had
faster rates of growth. Investment in equipment and machinery, they
argued, carried substantial external benefits and could significantly
boost productivity growth. For example, they found that total output
rises 0.26 percentage pointsfor each extra percentage point of total
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GDP alocated to investment in machinery and equipment. De Long
and Summersargued that thisstrong rel ationshipimplied policymakers
could boost growth by stimulating machinery and equipment invest-
ment. In particular, De Long and Summers advocated a permanent
investment tax credit targeting equipment investment. In addition,
they favored open trade policies without restrictions on capital goods
imports and tighter fiscal policies to boost national savings.

Bergsten agreed that to boost growth in the United States, invest-
ment needed to betargeted in " strategic directions™ that would earn a
supernormal return. Bergsten estimated that to increase growth sig-
nificantly, theoverall investment rate would haveto riseeight percent-
age points and be targeted in areas that yield substantial external
effects. A one-percentage-point annual increasein theinvestment rate
sustained for eight yearswould increase productivity growth from the
1 percent rate of the last decade to 2 percent in eight years. Bergsten
also argued that investment needed to be stimulated without exacer-
bating the external deficit, which he thought should be eliminated.
Bergsten thereforeargued that the national savingsrate needed torise
in lock step with the national investment rate.

The qualified casef or investment incentives. Alan Auerbach argued
that the link between investment in physical capital and economic
growth is uncertain. Standard economic models do not clearly spell
out how increased investment leads to faster long-term growth.
Moreover, if investment's contribution to growth comeslargely from
spillover effects, more needs to be learned about the nature of these
spillovers and about which investments have the greatest spillover
effects.

Assuming that investment has these effects and therefore makes a
contribution to growth, Auerbach argued that tax incentivesto invest-
ment would be an appropriate policy. Evidence suggests that tax
policies do affect the amount and type of investment that takes place.
Although little is known about which types of investment yield the
highest social returns— other than De Long and Summers' evidence
for equi pment and machinery — moreisknown about designingincen-
tivesfor investment. Auerbach argued that theseincentivesshould be
designed to apply to new investment that would not otherwise have
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taken place. They should be permanent. And they should be directed
primarily at encouraging investment not at savings. Tax incentivesfor
savings are not always channeled into the most socialy productive
domestic investments. Someof theincreased savings may beinvested
in foreign countries, in housing, or in other forms of investment that
contributeless to growth.

Martin Feldstein agreed there was acasefor investment incentives
but disagreed with Auerbach's view that incentives for investment
were more important than incentives for savings. Feldstein argued
both typesof incentiveswereimportantand that investment incentives
work best when accompanied by savings incentives. He suggested
three reasons why savings incentives were needed. First, the savings
rate in the United States is so low that even if al net savings were
invested in physical capital, investment spending would still beinade-
guate. Second, the national savings rate constrains domestic invest-
ment in thelong run. Asaresult, countrieswith high savingsratestend
to have high investment rates. Third, savings incentives do not cost
the government tax revenue. While the government loses personal
income tax revenue through savings incentives such as Individual
Retirement Accounts, it gains corporate tax revenue through the
resulting increase in the capital stock. These increases largely or
entirely offset the personal income tax |losses.

The case against investment incentives. Other participants at the
conference argued forcefully against tax incentivesfor investment or
savings. Norbert Walter thought it would be too difficult to decide
which types of investment were best for growth. The market, he said,
is best suited to determine which investments promote growth.
Government, he added, can most effectively promote growth by
improving market conditions rather than pursuing "quick fixes."
Moreover, selective investment incentives complicate tax systems,
which are aready too complicated and unfair.

Walter offered two examples of how competitive and open markets
are more important for growth than targeted investment incentives. A
positive example is Europe 1992, which hasresulted in deregulation,
keener competition, and the redefinition and redistribution of markets.
Businesses responded to these market incentives by investing long
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term in Europe. Looking forward to the completion of the single
European market, they increased fixed capital formation 50 percent in
the second half of the 1980s. A negative example is German unifica
tion. Large government-support measures for Eastern Germany have
not yet produced the desired results. East Germany demonstrates the
low efficiency of strong tax incentives. From these examples, Walter
concluded that Auerbach's analysis of the postwar United States is
interesting but not very useful for the™ urgent" casesin Europe.

Kudlow and Meltzer also argued for afree market approach. Kud-
low argued that investment in equipment had, infact, been quitestrong
during the 1980s. He pointed out that, relative to the 1959-90 period
asawhole, the 1980s saw asurgein spending on equipment. Reacting
to suggestions that tax policy target specific investments, Kudlow
worried who would be choosing the targets and how those targets
would be chosen. Rather than rely on policymakers to make these
decisions, Kudlow preferred to let rates of return and relative prices
determine the allocation of investment spending.

Similarly, Meltzer thought subsidiesfor equipmentinvestment were
unlikely to significantly boost long-term productivity. He argued that
many "one-time" changes after World War 1I, such as sweeping
reductionsin trade barriers and the replacement of old capital, led to
the strong productivity growth from 1950 to 1969. Thus, the rapid
growth experienced during these early postwar years should be seen
asan aberration. It istherefore unlikely that subsidizing capital accu-
mulation can significantly raise the recent trend in productivity
growth. Meltzer concluded that growth of productivity and living
standards depend on the United States and other industrialized
countriesopening marketsthat haverecently been restricted by quotas.

Overview of theissues

A prominent academic and several high-level policymakersoffered
broad observations and policy prescriptions. Stanley Fischer exam-
ined why policymakershad not taken more positive stepsto stimulate
growth. Otmar Issing and W. F. Duisenberg provided policy prescrip-
tionsfrom a European central banking perspective. Domingo Cavallo
and Jacob Frenkel focused largely on how to promote growth in



Xxxx GeorgeA. Kahn

economies that have suffered macroeconomic instability.
Why policy advice goes unheeded

Fischer argued that most of the policy prescriptions of the new
growth theory arethe same prescriptions that have been offered by the
World Bank and the International Monetary Fund for years: Keep
budget deficits small; keep inflation low and stable; do not overvalue
the exchange rate; keep the economy open to international trade;
deregul ate; privatize; keep the tax system simple; and invest in physi-
cal capital, infrastructure, and human capital.

Why has this advice not been followed more closely? Fischer
suggested that one reason isthe advice istoo general. For example, it
offers no specifics on how to go about increasing investment or
reducing budget deficits. Nor does the advice provide guidance on
how to balance the short-run costs of policies to promote growth
against the long-run benefits. Reducing inflation and budget deficits
lowers growth in the short run but contributes to growth in the long
run. Few policymakers, Fischer argued, would ignore short-run costs
in addressing long-run problems.

According to Fischer, the best time to deal with inflationary and
fiscal obstacles to growth is when the economy is strong. Then,
monetary and fiscal policy tools will more likely be available for
short-run stabilization when theeconomy isweak. Unfortunately, this
advice has not been followed. In the United States, fiscal policy is
unavailable to boost the economy in the short run because the budget
deficit was not reduced when the economy was strong. In Germany,
monetary policy has had to cope with fiscal stimulus stemming from
unification. Monetary policy has been tight because Germany did not
pay for unification with fiscal policy. Given Europe's exchange rate
mechanism, tight German monetary policy has led to an economic
slowdown throughout Europe.

Perspectives of rwo European central bankers

Issing viewed monetary policy geared strictly toward achievingand
maintaining price stability as contributing importantly to long-run
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economic growth. He rejected the view that monetary policymakers
could stimulate economic growth in the short run while maintaining a
credible commitment to price stability. Moreover, he asserted that an
independent monetary policy geared toward price stability disciplines
fiscal policy and labor markets. Excessive budget policies and strug-
gles between labor and management for income shares, Issing argued,
"will comeuptothelimitsset by monetary policy.” By imposingthese
limits, @ monetary policy committed to price stability contributes
further to economic growth.

Duisenberg largely echoed Issing’s views on the role of monetary
policy. Duisenberg argued that economic policy should be oriented
primarily toward creating an environment conducive to growth, not
toward giving specia incentives to specific activities. Monetary
policy's rolein creating the proper economic environment isto ensure
pricestability. Pricestability istheonly monetary policy objectivethat
can be sustained in the long run. And it is the only policy that
minimizestherisk of sudden policy changes. Price stability therefore
contributes the most to reducing macroeconomic policy uncertainty.

Economic stabilization as a prerequisiteto growth

Cavallo and Frenkel emphasized the importance of stabilizing an
economy before enacting policies to promote growth. Cavallo drew
lessonsfrom Argentina's effortsto reorganizeitseconomy. Heargued
that reorganizing theeconomy was"'the basic prerequisite” to achieving
faster long-term growth. In reorganizing economic activity, Argentina
hasemphasized " greater transparency and better planning inthepublic
sector and greater competition and improved performancein . . . the
private sector.” Five key measures have been taken or are under way
in Argentina. They include liberalizing trade, reforming the public
sector and recreating a market economy, introducing currency con-
vertibility, reforming fiscal and tax policies, and restructuring internal
and external debt.

The program to restructure the Argentine economy is succeeding.
For example, inflation has come down and interest rates havefallen.
Tax receipts have risen sharply, and substantial privatization has
occurred. The reorganization plan has helped stabilize the economy
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and allowed Argentina's productive resources to be used more effi-
ciently. Only with this step largely accomplished, Cavallo argued,
could Argentina now begin trying to increaseinvestment to stimulate
growth.

Frenkel reiterated Cavallo's views, arguing that promoting growth
is like a two-stage rocket. Thefirst stage requires stabilization of the
economy. Only after thefirst stagehasrun itscoursecan policymakers
concern themselves with the second stage— growth. Frenkel argued
the first sage— stabilization—is particularly problematic for many
countries. He pointed to four " Achilles heels." First, policymakers
are impatient and sometimes try to move to the second stage before
completing stabilization programs. Second, stabilization programs
often lead to extremely high interest rates. Third, to the extent
policymakers use the nominal exchange rateasatool of stabilization,
real exchangeratesappreciatesharply. Andfourth, when governments
cut spending to reduce deficits, they often cut spending on infrastruc-
ture, exactly the kind of spending required for growth.

In summing up, Frenkel argued that stabilization and growth required
looking at the composition of economic aggregates, not just at the
aggregatesthemselves. For example, not only isthesizeof the budget
deficit important, but soisthecomposition of itscomponents, govern-
ment spending and tax revenues. Stabilization and growth require
government spending oriented toward investment rather than con-
sumption. Similarly, taxes should promote production, not consump-
tion.

Conclusons

The slowdown in long-term economic growth in the industrial
countries has sparked a debate about how policymakerscan promote
faster growth. Participants at the symposium generally agreed that
increasing savings and investment, building human capital, and pur-
suing stable economic policies would contribute to faster growth.
Participants disagreed, however, about specific policies. While some
participants, mostly from the United States, favored varioustax incen-
tivesfor investment and possibly savings, other participants favored
greater reliance on free and open markets. But these differences did



not overshadow the consensus of the participants that economic
growth isacritical policy issue that can no longer be ignored.

Endnote

George A. Kahn is a senior economist at the Federal Reserve Bank of Kansas City. Enc
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Opening Remarks

Alan Greenspan

Implicit in al our views of the long term is that there are physical
limits to growth, reflecting our finite globe and the fact that human
beings take up space, produce wealth from physical resources, and
pollute theenvironment accordingly.

It may be true that in some remote distant future, the population
explosion will create the reality of acrowded planet fantasized in an
old Star Trek episode of the 1960s where people were stacked one on
top of another. But for any imaginablefutureno practical limitislikely
toemerge. To besure, human beings have physical dimension and the
necessary food and shelter presupposesincreasing physical require-
mentsinafiniteworld space. But urban concentrations— foreconomic
as well as socia reasons—are far more dense than world average
population concentration and there appearslittle in the way of limits
at least so far as our most far-reaching models can contemplate.

Nor is there any reason to be concerned that the doubtless limited
reserves of certain commodities doom levels of activity to some
definablelevels. As presumed physical limitsand shortages emerged
in decades past, the price system diverted ever increasing proportion
of rea value added to conceptual inputs relative to physical inputs.
Ideas replaced physical things. Transistors replaced vacuum tubes.
Thefunctions are the same but ideas have replaced bulk. Lightweight
fiber optics and amalgam of scant material and extraordinary insight
are displacing copper wires in the rapidly expanding value-added of
telecommunications. New technologies have advanced the state of
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architecture and building.

Theinevitable increase in theratio of real value-added per pound is
strikingly evident in trade statisticswhere increasing real exports per
pound in the United States statistics confirm other datawhich indicate
the growth of U.S. gross domestic product (GDP) inputs in tonsisfar
slower than growth in real GDP. Similar gains in real imports per
pound attest to the same phenomena in those countriesfrom which we
import. Thedata are really quite striking.

Since the accumulation of knowledgeisirreversible, with the pos-
sible exception of the Dark Ages, we can assume as pressure on
physical resources continues to mount the price mechanism will
continue to create incentivesfor ever more concentrated impalpable
inputs into our gross domestic products.

Indeed, the distinction between the physical and the impalpableis
likely to becomeever morevague. Future human needsand wants will
surely appear increasingly in small packages. Hence, while it is
conceivable in some far distant future that population may run into
physical restraints, there is no meaningful notion which delimits the
growth in real impalpable gross domestic product per capita.

Worldwide, wearecurrently struggling with short-term forecasting
models which have been less than adequate for policy purposes. We
are endeavoring to infer the current operational economic structure
from the very little recent history which appearsrelevant. In so doing,
wefind ourselvesreaching increasingly back in the distant past when
asset value changes and debt burdens appeared at best somewhat
similar to much of what we observetoday. Accordingly, we have had
to becomeespecially innovativein manipulating the add factorsin the
current econometric models built largely on post World War I1 exper-
iences, which for the moment appears insufficient. It is not easy to
make these models track economic processes as they are currently
evolving. It has becomeever more apparent from these exercises that
what policy needs most at this stage are models that effectively tie
down the developing long-term forces impinging on our economies.
For unless we have some insight into how current short-term aberra-
tions will evolve into the long term, our overall policy posture will
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surely prove inadequate.

This symposium will also cast light on the forces driving growth
worldwide, concerns which have been particularly vexing to
Americanswho areespecially fearful that their children will not reach
the living standards the current generation enjoys. | trust the papers
will shed light on theseincreasingly important issues.






Causes of Declining Growth

Michael R. Darby

From 1979 to 1989, growth in U.S. real gross domestic product
(GDP) slowed to only 2.5 percent per year. From 1989 through the
first half of 1992, growth has slowed further to only 0.5 percent, with
growth reduced about 2 percent below norma due to transitory
cyclical factors. Thus, either way you look at it, what is aternately
termed trend, secular, steady-state, or capacity growth has slowed to
about 2.5 percent. This growth is very slow compared to the trend
growth of nearly 4 percent experienced in 1948-65 or even the 3.1
percent of 1965-79. In the perspective of this century, recent U.S.
growth is dow but not unprecedented: for example, trend real GNP
growth wasonly about 2.25 percent during 1929-48 asthecapital stock
fell due to the Depression and World War 11.

This observation provides part of the explanation for slower recent
growth compared to 1948-65: the earlier postwar period was
dominated by acatch-up in the capital stock tolevels consistent with
the equilibrium labor-output ratio, and growth averaged only about
3.1 percent over the years 1929-65, the same as this century taken as
awhole. | believe that many other countries also experienced rapid
growth in the decades immediately following World War II as they
restored their capital stock and adopted not only Americantechnology
but many American ingtitutions. As they converged to a new equi-
librium, these countries, too, would naturally experience a slower
trend growth rate. However, my role is to concentrate on the United
States and leave it to those who follow to see whether the catch-up
framework or the remainder of my remarks can be applied to other
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countries.

Granted that the United States cannot expect normal growth much
above 3 percent, 2.5 percent fallsshort of 3 percent. Indeed, it can be
argued that the period since 1979 should have been better than average
both because of more rapid labor-force quality improvements and
because increases in average hours worked roughly offset slower
growth in employment. Thus it is not surprising that an important
question for central bankers and other economic policymakers is
"Why has growth declined and what can we do to increase it? Once
again the organizersof the Jackson Hole Symposium have confronted
uswithaquestion whosedifficulty isexceededonly by itsimportance.

Having managed until this January the agency responsible for
creating our GDP and related measures, | am a frank agnostic as to
whether thisshortfall in measured trend growth relativeto our expec-
tations reflects problems of measurement or a real economic
phenomenon. In these remarks, | shall first consider measurement
problems as an explanation of the apparent slow growth. Although |
believe it possible that we ultimately shall find that these problems
explain much or al of the shortfall in measured normal growth, we
must confront the possibility that the declineis real. Accordingly, |
shall then set mismeasurement aside and consider some explanations
for a real decline in secular growth. Regardless of whether or not
secular growth hasreally declined, cost-effective policies to promote
growth are important goals for the United States or any economy.

Problemsof measurement

It has always been difficult to measure real GDP because it is very
difficult to divide nominal revenuereported infirms' accountsintoits
priceand output components. Thisisarelatively simpletask for basic
commodities but becomes progressively more difficult for the more
high-tech goods and for services for which even the units of output
arefar from obvious: a pound of computers or a billion floating-point
operations? A hospital day or daysof healthy life saved? An hour of
agrocery clerk's time or pounds of potatoes sold at retail? With the
notable exception of computers where a hedonic priceindex has been
introduced, there seem to belarge net downward biases in estimates
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of output growth for high-tech goods and services. Indeed, for many
services, output is measured by hours of input with productivity
growth simply assumed zero. Someareas such asbanking or air travel
areeven worse. Malabre and Clark (1992) recently produced aremark-
able Wall Street Journal article on just thisissue.

Many economistshave spent agreat deal of time thinking about the
implications of mismeasurement of quality change on measured real
GDP growth and reached a rough consensus that the net bias is
downward and, more controversially, on the order of anywherefrom
0.5 to 2 percent.

Working-stiff macroeconomists aswell asreal-world policymakers
have generally thrown up our hands and tried not to think about these
messy issues since we can live with a downward bias as long as it
seems to be pretty much constant. Unfortunately for us economists—
although it would befortunate for the economy if true—thereissome
reason to believe that the downward bias has increased significantly
over the last 12 years or so and this may mean that the shortfall in
secular growth is more apparent than real. The main reason that the
downward bias may have increased significantly is sharply accel-
erated growth in the broadly-defined service sector compared to the
goods sector.

AsTablelillustratesfor the normal-employment years 1965, 1979,
and 1989, what has occurred isnot an increase in payroll employment
growth in the services sector of the economy, but a shift from slower
growth to an actual decline in the goods sector —a net swing of one
and three-quarters points. | worked through the arithmetic tofind that
this sectoral shift could reasonably account for an increase in the
downward bias in real GDP growth of about 0.6 percentage point.'
Therefore, measured trend growth since 1979 may have been reduced
from about 3.1 to 2.5 percent due to theinteraction of the accelerated
shift toward the services sector and the much greater downward bias
there. This more rapid shift toward services from goods may reflect
theshift toward nontradablegoodsasaresult of thedollar appreciation
which had persistent effects throughout much of this period. A shift
back toward tradable goods could thus cause more rapid measured
output growth over the coming decade.
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Tablel
Growth Ratesof Nonfarm Private Employment
Establishment Data

All Goods Services Services -
Period Sectors Sector Sector Goods Sectors
1965 - 79 2.691 1.343 3.571 2.228
1979 - 89 2.035 -.440 3.189 3.629

Notes:
1 All ratescalculated as continuously compounded annual rates.
2 "All sectors' includes goods, services, and structures sectors.

| should notethat | have taken careto compute average growth rates
of output, inputs, and productivity between normal-employmentyears
not affected by price-control measurement problems. Given thestrong
procyclical movement in productivity, the apparent overstatement of
real output and productivity levelsduring price-control periods, and
the very small normal productivity growth rate, failure to do so can
greatly distort comparisons. For example, during a recession,
measured productivity may fall by 3 or 4 percent. When periods like
decades are compared, ending one period during a recession would
reduce measured average productivity growth during that period by
nearly half a percentage point and add it to the next period's growth,
thus producing aspurious swing on the order of 0.8 percentage point.

In addition to this pure bias problem, there is a also a price-index
problem. This problem arises because the fastest growing sectors—
especialy cbmputers—tend to have thefastest falling relative prices.
Theshiftfrom 1982 to 1987 asthe basefor cal culating real output very
dlightly increased output growth in 1965-79 but reduced real GNP
growth significantly during 1979-89. The net effect of the base-year
change on measures of relative output and productivity growth be-
tween thetwo periods amountsto 0.3 percentage points. Thecombina-
tion of the estimated increase in downward bias plus the price-index
effect on recent growth thuscomestojust about afull percentage point
of doubt about the measured 0.6 point output growth decline.
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| do want to pursue the possibility of changing mismeasurement
further because we really will not have agood ideaof how significant
it isuntil further progresson theeconomic statistics is made under the
Boskin initiative—if ever, given current Congressional threats to gut
the statistical agencies' budgets. So let usturn to real explanations of
the declinein real GDP growth.

Real explanations

The years 1948-64 were a period of slow labor growth and rapid
labor-productivity growth while 1965-79 was a period of rapid labor
growth and slow labor-productivity growth. In a 1984 American
,EconomicReview article, | showed that these differences in labor-
productivity growth could be explained primarily by changes in the
quality or human-capital content of thelabor force and secondarily by
rapid growth in the capital-labor ratio over the 1948-65 period. The
labor-quality index was based on education, age-sex distribution, and
acculturation of immigrants. During the baby-bust/low-immigration
1948-65 period, labor quality grew 0.4 percentage points faster than
the 1900-79 average while during the baby-boom/high-immigration
1965-79 period, labor qudity grew 0.4 percentage points less than that
average.RobertBarrowill demonstratetomorrow theimportancedf human
capitd in understandingvariationin economic growth across countries.

Since my labor-quality index worked well earlier, | conducted a
preliminary analysis for this conference, and found that the labor-
quality index for 1979-89—the years for which | had sufficient
data—qgrew about 0.1 percentage point faster than in 1900-79 or 0.5
percentagepoint faster thanin 1965-79. Holding other factorsconstant
then, we should have seen the 0.7 percentage-point declinein private
employment noted in Table 1 largely offset by a0.5 percentage-point
increaseinlabor-productivity growth. However, gross private product
(GPP) growth fell by the full 0.7 percentage point with productivity
growth unchanged; so we need to identify other factors which were
not constant to explain an approximate shortfall of one-half percent in
both output and labor-productivity growth.

Thingsget even messier if weconsider alternativemeasuresof |abor
input. For example, while the establishment dataindicate that growth
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in GPP per employee is virtualy constant comparing 1965-79 to
1979-89, growth in GPP per hour declined by 0.3 percentagepoint in
the latter period because average hours worked declined by only 0.3
instead of the 0.6 percentage point reduction measured in the earlier
period. That is, GPP per hour declines by 0.3 percentage point when
human-capitalfactorswould predictahdf pointrise. In my 1984study
| hed linked interpolated censusdatato extend the household-survey
data back over the century. In Table 2, | illustratethat the household
dataindicatea 0.8 percentage point drop in GPP per hour growth in
1979-89versus1965-79. It seemsthat onelessonisthat theinput series
may be measured every bit asimprecisaly as the output series.

Table2
Growth Ratesof Private Employmentand
Labor Productivity
Comparison of Establishment and Household Survey Data

Private Employment GPP Per Employee GPP

_ Estab- Household _ Estab- Household

Qdld ) Jdld Qadia

1965-79 2.691 2.188 522 1.025 3.212
1979-89 2.035 1.834 S11 713 2.547
Average Hours GPP Per Hour
Estab- Household Estab- Household
Period lishment data data lishment data data
1965-79 -.595 -.281 1.117 1.306
1979-89 =313 177 .824 536

Notes:

1 All ratescalculated as continuously compounded annual rates.

Sinceit is very important to maintain along-run perspective with
respect to output and productivity trends, | want to concentrate, with
al due caveats, on the linked census-household datain Table 3. The
post-1979 productivity growth whichseemed|ow intheprevioustable
here appears extraordinarily low relative to 1900-79 as a whole—
some 1.2 percentage points below norma after accounting for labor
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quality. Things are even worse if one believes the average hours
worked numbers—1.6 percentage points below the 1900-79 norm. |
conclude that looking carefully at the measures of labor input cannot
explain why growth hasdeclined, but rather only deepensthe mystery.

Table3
Growth Ratesof Private-Sector Labor Productivity
Measures
Linked Census-Household Data

Growth Rates of
Private GPP Quality GPP Average _ GPP

Period GPP  Emplmt. PE Index QAPE Hours QATHWP
1900-79 3.23 1.40 1.82 31 1.54 -23 1.74
1900-29 3.42 1.77 1.65 12 1.51 =22 1.76
1929-65 2.98 87 2.10 .60 1.51 =27 1.78
1965-79 3.21 2.19 1.02 -.07 1.10 -.28 1.38
1979-89 2.55 1.83 T2 .39 32 18 15
Definitions:

GPP/PE Gross Private Product/Private Employment

GPP/QAPE Gross Private Product/Quality-adjusted PE
GPP/QATHWP Gross Private Product/Quality-adjusted Hours Worked

Quality Index  Darby (1984) Index which adjusts labor force for age, sex,
education, and immigrant acculturation

Notes:
1 All ratescalculated as continuously compounded annual rates.

2 Thefirst three linesare from or asimplied in Darby (1984). The last two lines
update and extend Darby (1984) using later data.

Neoclassical growth theory tells usthat output per quality-adjusted
hour of labor should grow as the sum of the product of the capital
coefficient and capital-labor ratio growth and atrend or residual factor
normally termed something like technical progress or total-factor
productivity growth. " Technical progress” in this sense reflects not
only technology change but any other changes in the efficiency with
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which the geometrically-weighted average of inputsisconverted into
output. | particularly have in mind here such factors as changes in
regulation. Standard measures of capital investment do not seem to
indicate any dramatic movement in the capital-labor ratioand it istoo
easy toconcludethat growth hassl owed because of declining technical
progresssince that merely labelsour ignorance. Both the DeLong and
Summersand Auerbach papers exploretheimportantissueof whether
different forms of investment have different growth implications
because of spillover effects. | would also like to raise the issue of the
effects of rapid increases in regulation on the aggregate production
function and, hence, productivity and growth. We economists fre-
quently talk about making rational tradeoffs between growth and the
environment or other social values, but | know of no systematic
attempt to quantify those tradeoffs as an explanation of changes in
technical progress.

Conclusions

Many commentators, not all of whom arerunningfor electiveoffice,
giveavery alarming picture of disappearing growth: 4 percent in the
20 years after World War II, then just over 3 percent in the next 15
years, then 2.5 percent in the next 10 years, and only half a percent
lately. | have explained why | think that nihilistic view is simply
wrong. Indeed, there is a substantive argument that increased
downward bias alone haslowered meagured trend growth since 1979
from 3.1 or 32—35 using 1982 dollars—to about 2.5 percent. On this
view, recent growth—transitory cyclical effects adde—is at least
comparable to the measured growth experienced in the first 80 years
of thiscentury, and maybe a bit stronger.

While the glass may be half full, it also seems to methat thereisa
very real sensein whichit remainsat least half empty. The baby boom
is maturing and immigrants are acculturating. We should be exper-
iencing strong growth in output per empleyee from both the human-
capital and average-hoursviewpoints. Thus, even normal trend growth
or abit above would seem too low. Economistsareaclever bunch and
all may beexplained over the next few yearsif not the next few days.
| certainly am eager to begin that process and shall not delay it by
saying any more.
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Endnotes

"There isno unicue way to quantify theeffects of thedropin goods-sector |abor on measured
real GDP that actually occurred with what would have been recorded if the 1965-79 growth in
goods-sector labor had continued withacorresponding reduction in service-sector |abor growth:

Goods Services Total Average Growth
Y ear Output Output Output Rate from 1979
1979 1532 1389 2921 n/a
1989 1959 1906 3865 2 80%
1989-hypoth 2341 1762 4103 3.40%

Thus theesttmateof a0.6 percentage point Increasein thedownward biasin red GDP growth
assumes that the 3 percentage point difference in productivity growth between the two sectors
reflects differences in measurement biases and not reality.
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Causes of Declining Growth
in Industrialized Countries

Kumiharu Shigehara

A clear break in the post-World War II pattern of rapid productivity
growth wasavirtually universal phenomenon across Organization for
Economic Cooperation and Development (OECD) countries, in most
of them beginning in the early 1970s. This development had implica-
tionsfor both the evolution of aggregate supply, as well asthegrowth
of real incomeand thetypesof macroeconomic and structural policies
needed tosustain and enhance economic welfare. The 1980s saw some
signsof revival in output and productivity growth in the OECD area,
but they are not yet broad enough, nor have they been sustained long
enough to justify optimism about improved trends.

This conference comes at an opportune moment for assessing the
causes and consequences of the slowing of output and productivity
growth. In recent years economists have begun to rethink the fun-
damental sourcesof long-term growth. Although itisprematureto say
that a new consensus has been reached, the associated empirical work
is by now sufficiently advanced that it is useful to take stock and
extract the policy lessons, if any, from this effort.

Let mesummarize my viewsup front. Weknow many morestylized
facts than we used to about the characteristics of countries that grow
fast over thelong term. In brief, rapid growth is associated with high
saving, well-educated work forces, and the ability to tap the technol-
ogy of the leading countries. Export orientation, low government
spending, and stable political systemsare also often linked with good
growth performance. Based on the work that | have seen, however,
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the changesin these factorsare insufficient to account entirely for the
clear break in the postwar pattern of OECD growth.

In this paper, | will raise the possibility that part of the growth and
productivity slowdown may reflect such factors as high and variable
inflation and increased structural rigidities, although their impactsare
extremely difficult to quantify. | shall argue that stable rules with
respect to macroeconomic policymaking that allow economic agents
totakealong-term view, encouragement of competitive behavior, and
flexibility in labor and product markets are extremely helpful in
establishing a basic environment conducive to the improvement of
growth and productivity performance.

In developing my argument, | will first discuss the postwar trends
in respect to OECD growth. Second, | will discuss both the " earlier"
candidates for explaining the growth slowdown and more recent
explanations. Third, | will stresssomefactorsthat have beenrelatively
overlooked until now and suggest how they may alter our interpreta-
tion of the empirical evidence. Finally, | will distill some policy
implicationsfrom thiswork, and give my views on some of theitems
currently on the international policy agendathat may have a bearing
on theevolution of long-term growth.

Styled factsof OECD growth

In virtually all OECD countries, the slowing of business-sector
output and labor productivity occurred between 1968 and 1975, with
a noticeable concentration around the time of the first oil shock.
Overall, the average annual growth rate of OECD business-sector
output declinedfrom 5.3 percent between 1960and 1973t0 2.7 percent
between 1973 and 1990—a slowing that can be accounted for almost
entirely by the drop in the growth of output per worker (Table 1). In
some countries, notably the United States, somewhat faster employ-
ment growth initially offset some of the slowdown in business-sector
productivity growth. But, for the OECD as a whole, employment
growth hasbeen about the samein both the pre- and post-1973 periods.
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Tablel

Business-Sector Output, Productivity and Employment Data

Output Total Factor Productivity Labor Productivity Employment
1960-73  1973-79 1979-90  1960-73 1973-79 1979-90  1960-73 1973-79 1979-90  1960-73 1973-79 1979-90
4.0 25 25 1.6 -4 2 22 .0 .6 1.7 2.6 1.9
10.0 35 4.3 59 14 20 8.6 2.9 3.0 1.3 6 1.2
4.9 24 23 32 14 1.3 5.0 27 21 -1 -2 3
53 2.7 2.7 2.8 5 8 4.1 14 1.5 1.1 1.3 1.3
1979-85 1985-90 | 1979-85 1985-90 | 1979-85 1985-90 | 1979-85 1985-90
2.2 2.7 1 3 ) 4 1.5 23
39 4.8 1.8 24 2.8 33 1.0 1.5
1.5 3.5 1.0 1.7 1.9 2.2 -4 1.2
23 33 i 1.0 1.5 1.4 8 1.8
1960-73 1973-90 | 1960-73 1973-90 | 1960-73 1973-90 | 1960-73 1973-90
4.0 25 1.6 .0 22 4 1.7 2.1
10.0 4.0 59 1.8 8.6 30 1.3 1.0
49 23 32 1.3 5.0 23 -1 .
53 2.7 2.8 0.7 4.1 1.5 1.1 1.3

$21UUNCD) PIZYDIUSAPUT UL YIMOLD) Suw]?
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Asthegreater part of the post-1973 slowing of output growth came
from labor productivity in virtually all OECD countries, | will con-
centrate on thiselement of thegrowth slowdown for most of my talk.!
For simplicity | will ignore multifactor productivity, whose trends
have moved broadly in linewith labor productivity in most countries
and whose measurement is more controversial.

One should first ask whether it is correct to focus on the post-1973
productivity slowdown. As Angus Maddison and others have empha-
sized, post-1973 performance is actualy pretty good, if one takes a
long historical perspective.2 The 1950sand 1960s appear to beexcep-
tional, intermsof therapidity of productivity growth, ascompared to
the average record in the first half of this century (Table 2). In the
United States, the rapid growth of the early postwar period has been
attributed to an abundance of new technology that was not fully
exploited due to the Great Depression and World War II. Other
countries took advantage of the new opening of trade and mobility of
technology following thewar tocatch uptotheU.S. productivity level.
Empirically, this sort of catch-up isimportant in explaining produc-
tivity growth differences between countries and changes over time
within the fast-growers. Hence, some slowing wasinevitable, but, in
my opinion, not to the degree actually observed.

While in some countries, notably the United States and the United
Kingdom, there was some apparent revival of productivity growth in
manufacturing in the 1980s, productivity growth hasremained low at
the economywide level (Table 3). Some analysts have argued that
measurement problems have led to an understatement of overall
productivity growth, but the consensus is that the economywide
produc3tivity slowdown is real and cannot be accounted for by data
€ITOorS.

Causesof the dowdown
Theearlier candidate explanations

The productivity slowdown more or less coincided with four impor-
tant events:
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Table2
Growthin GDP per capita

Average growth rates in percent

United OECD
States Japan Europe average
1900-13 1 2.0 1.0 1.3 1.6
1913-50 1 1.6 9 3 1.3
1950-73 1 2.2 8.0 4.1 35
1973-87 1 1.5 2.8 1.8 1.9
Memo:
1960-732 2.7 8.3 38 37
1973-902 15 31 18 19
GDP Per Capita
Thousands of 1990 $US
based on PPPs US =100
1960 1973 1990 1960 1973 1990
United States? 11.7 166 214 100 100 100
Japan 2 37 105 176 32 63 82
Europe? 64 104 141 54 63 66
OECD? 77 123 17.0 66 74 79

| Datafrom Maddison (1989)
2 Datafrom OECD (1992).

Source: Maddison (1989), OECD (1992).



U.s.
Japan
Europe
OECD

U.S.
Japan
Europe
OECD

us
Japan
Europe
OECD

Basic Data on Manufacturing Industry

Table3

Average growth ratesin percent

Output Labor Productivity Hours Worked

1960-73 1973-79 1979-90 1960-73 1973-79 1979-90 1960-73 1973-79 1979-90
4.8 16 18 33 1.2 2.5 1.4 4 -.6
12.7 3.2 54 10.2 5.0 4.1 23 -1.8 1.2
5.7 22 15 5.8 4.1 3.2 -1 -1.9 -1.6
6.8 2.2 24 5.7 3.1 3.0 1.0 -1.0 -0.6

1979-85 1985-90 1979-85 1985-90 1979-85 1985-90
i 32 1.9 3.1 -1.2 1
5.8 49 3.9 43 1.8 6
4 2.8 3.5 2.8 -2.4 -7
17 33 3.0 3.1 -1.1 -1

1960-73 1973-90 1960-73 1973-90 1960-73 1973-90
4.8 1.7 33 2.0 1.4 -2
12.7 4.6 10.2 44 23 1
57 1.7 5.8 35 -1 -1.7
6.8 2.3 5.7 3.0 1.0 -7

Note: Labor producuvity is measured as output per hour
Source: U.S. Bureau of Labor Statstics.

DuDYIZIYS NADYIUIN Y
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—the first oil price hike;

—some research and development (R&D) slowdown (mainly in
the United States);

—many inexperienced workersenteringlabor marketsasaresult
of the baby boom and rising femal e participation; and

—the breakdown of the Bretton Woods system and thefinancial
instability that both preceded and followed it.

All of these factors have been put forward as major candidate
explanationsfor theslowdown. Thereisavast literature that attempts
toquantify theimpactsof thefirst three, and let me briefly summarize
the results of such attempts. | will come back to the interaction of
productivity performanceand financial stability alittlelater.

In general, the bottom line of this work isthat these supply-related
factors were not significant enough to account for the bulk of the
slowdown. For either energy prices or R&D to account for the bulk of
the slowdown would requirean impact that isgreatly disproportionate
to their weight in economic activity.* Some analysts have argued that
energy could indeed have such a disproportionate impact viaa large
energy-using biasin technological progress, but if that were the case,
| think wewould haveseen far morediscussion of whether high energy
taxes outside of North America were key factors deterring growth.”
Similarly, most calculations of the impact of demographic changes
yield small effects, especially when averaged over 15-20 years.®

Furthermore, history has provided us with some further testing of
these possibilities. Inthe 1980s, all of thesefactors havebeen reversed
without there being much effect on measured productivity. Qil prices
have come down; spending on R&D asapercent of GDPincreasedin
many countries (Table4); thework force is moreexperienced in most
countries (Table 5); and strike activity iswell below previous levels
(Table 6). Productivity growth increased in the late 1980s in most
countries, but this gain is correlated with a decline in unemployment
and some pickup in inflation—which is more characteristic of a
demand, than supply-induced, advance. In sum, it is hard to see these
threefactors as prime candidatesfor explaining the observed changes
in medium-term productivity trends in the OECD area.
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_ Table4
Spendingon R&D asa Per centage of GDP

1963 1975 1981 1989
United States 2.7 23 2.4 2.8
Japan 15 20 23 30
Germany 1.4% 22 24 29
France 16 18 20 2.3
United Kingdom 2.3 20 24 23

! From Kendrick (1981).
2 1064.

Sources: OECD, Division of Science, Technology and Industry Indicators, Kendrick (1981).

Tables
Demographic Changes
1960-70 1970-80 1980-90

Share of labor force aged 25 or less

United States .20 25 21
Japan 23 16 A3
Europe .20 .20 .19
Share of women in |abor force

United States .34 .39 43
Japan 40 .38 40
Europe .34 35 .39

Source: OECD. Labor Force Statistics.
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Table6
DaysLos Dueto Labor Disputes
(Millionsof Days)

U.S.* Japan Germany France* U.K.
1971 33.0 6.0 4.5 3.5 13.6
1972 18.0 5.1 1 2.5 23.9
1973 19.0 4.6 .6 2.6 7.2
1977 21.3 1.5 .0 2.4 10.1
1978 23.8 14 43 2.1 94
1979 204 9 S5 3.2 29.5
1988 4.4 2 .0 1.0 3.7
1989 16.5 2 .1 .8 4.1
1990 5.9 4 1.9

Note: Cross-country data are not strictly comparable because of differencesin coverage.
* Adjusted to reflect changein national coverage.
Source: International Labor Organization.

More recent candidate explanations

In recent years, the "new" growth theories and the associated
empirical work have greatly advanced our knowledge of the factors
associated with long-run growth.” To be sure, many of the factors
emphasised by the "new" theories were stressed in the " old" growth
economics as well. However, the emphasis on the potential produc-
tivity bonus to human and physical capital and on teasing out the
factors associated with cross-country growth differences are impor-
tant distinguishing features.

The empirical work associated with the new growth theories hasin
some cases produced very impressive estimated effects. According to
one study (Levine and Renelt), raising the GDP share of private
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investment by 6 percentage points is associated with about a one-
percentage-point increase in the per capita GDP growth rate.3 Harris
and Steindel at the New York Fed argue for somewhat smaller
productivity effectsfor the United Statesthan estimated by L evineand
Renelt, but even so, their results show that the cumulative effectson
potential output over adecade or so of higher U.S. saving and invest-
ment would be quite substantial.? It is argued that this bonus to
physical investment generally results from externalities coming from
learning-by-doing, spillovers, demonstration effects or so-called
""thick market effects” that improve productivity by enlarging markets.
However, it is worth noting that, with the possible exception of
spillovers, the other mechanisms generating externalities have been
difficult to pin down empirically.!0

Whatever the source of this bonus to investment may be, it cannot
accountfor the bulk of the post-1973 productivity slowdown in OECD
countries. Private capital formation in the OECD areaas a whole has
been somewhat weaker, but not sufficiently so as to explain the
slowdown (Chart 1).!! Asfor theresults of empirical studiesfocusing
on theretrenchment of public infrastructureasafactor accounting for
the private-sector productivity slowdown, some recent work at the
OECD suggeststhat, on the one hand, the estimated magnitude seems
too high, and on the other, the implied contribution of the remaining
conventional factors is diminished excessively.!2 However, even if
theestimated contribution of public capital formationto U.S. private-
sector productivity appears unrealistically high, the widespread shift
in public spending priorities to transfers and entitlementsin the 1970s
and thefailure to rein this back in most OECD countriesin the 1980s
has probably adversely affected productivity performance. Indeed,
work at the OECD shows that public investment as a proportion of
GDPdeclinedto very low levelsin the 1980sin most OECD countries
except Japan (Table7).13

Human capital, mainly measured by thegrowthor level of education
has also been found to be significant in many cross-sectional studies
which have covered developing and devel oped countriesjointly. But
thisfactor does not sufficiently explain the OECD productivity slow-
down. Most studies find that OECD education levels continued to
improve after 1973 (Table 8).14
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Chart 1
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Chart 1 (continued)
Gross Capital Stock?

(annualized growth rates)
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2The change in the gross capital stock equals gross real investment less estimated scrapping.

_ Table7
Net Publicl|nfrastructur el nvestment
(As percent of GDP)

1963-73 1973-79 1979-88
United States 3.6 2.2 15
Japan 55 6.8 6.2
Europe 25 21 17
OECD 3.6 3.0 24

Source: Ford and Poret (1992).
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Table8
Educational Attainment in the OECD:
Average Y earsof Schooling

Edtimated by Maddison
1950 1973 1984
United States 95 11.3 125
Japan 8.1 10.2 11.2
Germany 85 9.3 95
France 82 9.6 10.8
United Kingdom 9.4 10.2 10.9
Edimated by Barro
1960 1975 1985
OECD 6.2 7.3 8.3

Note: For Maddison average years of schooling in populationaged 25-64. For Barro
unweighted average of individual OECD countries average yearsof schooling for population
25and older.

Source: Barro (1992), Maddison (1987).

Itishard tofeel confident that theroutetofaster productivity growth
in the OECD issimply increasing the number of peoplein university
and graduate programs. In studies where levels, rather than growth
rates, of human capital are found to be important, there is again not
much explanation for the downturn sincea slow productivity growth
country like the United States still has the most highly educated
population by most measuresand no OECD country showsan absolute
declineineducationlevels. Itistruethat concernshavebeen expressed
in theUnited Statesabout educational quality, but most other advanced
OECD countries have similarly high levelsof educational attainment
and slowing growthrates. Hence, if wearelooking toeducation asthe
culprit for theslowdown, we have tofind an explanation that holdsfor
all countries.
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Political stability is also stressed as an important determinant of
growth in some of the empirical studies. While factors related to
political instability cannot be ignored, they are probably far more
relevant for devel oping countries than for OECD economies.

M orefundamental causes

Despitethequestions| haveraised about these studies, let me stress
that they have advanced our knowledge of growth processes greatly.
My concern isthat they may be taken too literally, that it is tempting
to assume that the coefficients obtained in statistical regressions can
be translated into quantitative predictions of the effects of real-world
policy actions. Oneworry wasrai sed above—theassociationsof these
factors with long-term productivity performancedoes not encompass
individual OECD country experience over the last 20 years, a long
time by the standards of most of our analyses.

Apart from this, however, | wonder whether policymaking would
not be helped by afocuson morefundamental causes. L et me propose
a set of such basic causes for the slowdown. While this set is not
opposed to the previous set, and in fact islargely complementary, it
can be more helpful inidentifying the desired course of policy actions
to enhance productivity performance and economic welfare.

My first proposition is that the interaction of OECD inflation and
productivity performance over thelast 30 years merits more attention
(Table 9). In part, high and variable inflation affects productivity
performanceadversely by distorting theinvestment decisionsthat are
made. Whileonecan find different estimates of these and other costs
of inflation indifferent studies, ranging fromsmall toquitesubstantial,
itisdifficult toforget thetwisted allocationsof timeand resourcesthat
came from the interactions of inflation with accounting and tax sys-
tems, and the anguish felt by the least sophisticated investors as they
saw the value of their savings diminished.!® It may not have been
accidental that the OECD productivity slowdown in the 1970s fol-
lowed thedeterioration of priceperformancein many OECD countries
which led to the breakdown of the Bretton Woods system. Indeed,
there is some preliminary empirical work a the OECD which lends
support to this proposition.!® Although inflation is by now itslowest
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in 20 years in most OECD countries, residua uncertainty and
credibility problems may be limiting an underlying improvement in
productivity performance.

Table9 ;
OECD Inflation Rates
(Annualized Growth Rates)

1960-73 1973-79 1979-85 1985-90
United States 36 80 6.3 37
Japan 6.0 8.1 25 12
Europe 5.2 112 8.5 4.6
OECD 44 88 6.2 35

! Growth of implicit GDP deflator.

My proposed explanationsfor the slowdown extend beyond infla-
tion shocksto embracetheincreasing structural rigiditiesand growing
ossification of economies, increases in rent-seeking activities, exem-
plified by the growth of nontariff barriers and impediments to trade,
and the problems that some financial markets have experienced in
channeling investment funds toward long-term productive uses.

It is striking that there is some evidence that the 1960s, which we
view in retrospect asarelatively tranquil period, showed more shifts
in resources across sectors than the post-1973 period, when large
supply and demand shocks might have been expected to induce such
transfers.!” The willingness of labor and investors to shift resources
from one sector to another depends largely on their confidence that
therewardsof such shiftsexceed therewardsof attempting to preserve
old structures. Therisein NAIRUs (the unemployment rates that are
consistent with stable inflation) in most OECD countries suggests a
marked deterioration in the efficiency of labor markets, at consider-
able economic and social cost.
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Labor market rigidities perpetuated and magnified the initial
productivity growth slowdown in OECD countries. For several years
after the first oil shock, real wage growth in most countries did not
slow down in line with productivity. This resulted in a sustained
increase in the labor share of national income, and a compression of
profitsin most OECD countries. The wedge that emerged between
real wageand productivity growth contributedtoariseinthe NAIRU,
tending to reduce levels, if not growth rates of potential output—
whether or not there is a link between the slowing of productivity
growth and subsequent higher unemployment is unclear.!8

Another avenue by which structural problems may have affected
OECD productivity trends is by altering the efficiency (or “the
quality™), asopposed tothequantity, of investment. Let megive afew
examples. Unfettered flowsof direct investment across national boun-
daries as well as domestic investment are obviously desirable—in
principle, foreign direct investment (FDI) serves to integrate
economies, transfer technologies, and allow benefitsfrom specializa-
tion. As such, it may contribute disproportionately to productivity
growth. However, the benefits of FDI may be largely lost if other
motivesareat work —such astheshift of export industries' production
base from home to foreign countries in an effort to avoid tariff and
nontariff barriers. Some such motivation appears to underlie the
pattern of Japaneseforeigninvestmentinrecent years(Tables10, 11).
Indeed, such FDI essentially represents insurance against the risk of
higher trade barriers, insurance that is both unnecessary in a well-
functioning trading system and undesirable. In short, trade protec-
tionism may distort the pattern, and damage the efficiency, of both
domestic and foreign investment.

Table10
Japanese Outward Foreign Direct I nvestment (% of Total)
1981 1985 1990
European Community 7.7 14.8 234
United States 26.2 44.2 45.9
Asia 13.7' 116 124

1 1082
Source: OECD. DAFFE
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Tablell 1
Export Restraint Arrangements1987-88

o vy BRELEE
em een em
1987 1988 2087 and May 1968

Total export restraint

arrangements ! 135 261 126°
By protected markets

European Community 69° 138* 69

United States 48 62 14

Japan 6 13 7

Other industrial countries 12 47 35

Eastern Europe - 1 1

! Includes vol untary export restraints, orderly marketing arrangements, export forecasts, basic
price systems, industry-to-industry arrangements, and discriminatory import systems.
Excludesrestrictions under the Mulufiber Arrangement.

2 Ofthe reported increase. almost half were in existence prior to 1988 but were reported by
GATT only in 1988.

3 Includes 20 arrangements involving individual EC member states.
4 Includes 51 arrangements involving individual EC member states.

Source: Kelly, et al. (1988).

Other than the ail price shock, the great macroeconomic event of
the early 1970s was the breakdown of the international monetary
system based on fixed exchange rates. Whatever the meritsof flexible
exchange rates in principle, the subsequent period was marked by
large nominal and real exchange rate fluctuations. Under these condi-
tions, FDI could represent a way of buying real exchange rate insur-
ance for investors and, as such, would be completely rational.
However, if the movements of exchange rates did not reflect fun-
damentalss, but rather derived from mistaken policiesor other sources,
the resulting pattern of investment might not be as productive as that
which would emerge in a more stable environment.

The fragility of the financial system and its institutions in recent
years, stemming from bad loans and irregular transactions, and the
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debt problems of the corporate and household sectorsin a number of
OECD countries, also seem to suggest that capital markets may not
havefulfilled their functionof allocating savingstotheir most produc-
tive uses. Indeed, a number of observers have expressed concern that
the overall trend toward liberalization in financial markets has not
produced healthy results. For example, in a recent paper, Burton
Malkiel has provided evidencethat U.S. stock pricesreflect short-term
growth prospects far more now than in the 1960s, giving managers of
firms an incentive to focus investment decisions on the short run.!?
However, | shall argue later that the increased financial market
volatility, sustained deviations of capital market prices from fun-
damentals, and misallocation of savings that occurred in the 1980s
should not betaken as unavoidabl e, natural consequences of financial
market deregulation. But the bottom line may be that, effectively, we
have asmaller capital stock than is shown in national accounts data.

| am taking theliberty of aspeechmaker to rai se many questionsthat
| cannot answer in a completely satisfactory way. The observable
implicationsof both the new growth theoriesand my proposed explan-
ations are largely the same. Analytically, the question is whether the
slowing of productivity growth is associated with a set of more
fundamental factorsthat are not captured in thedata typically used by
economistsin evaluating the sources of productivity growth. In order
to test this hypothesis rigorously, we would need a set of empirical
proxies for structural factors. Such factors are notoriously difficult to
guantify and there has been some natural tendency to look under
better-lit lampposts.2® At the OECD we are engaged in a substantial
effort to develop indicators of structural flexibility and rigidities.
Analytical underpinning of such indicators and their quantification,
even imperfectly, would be of great help in guiding policy toward
sectorsof theeconomy whose functioning may be adversely affected
by distortions of various sorts. However, such exercises are highly
data- and resource-intensive, and their success would depend greatly
on cooperation by member countries in developing and providing
statistical measures.

For policymakers the question is to which set of problems they
should direct their attentions. Should the regression coefficientsof the
new growth literature be read literally as suggesting that increasesin
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savingand in investment in physical and human capital could increase
productivity growth substantially? To the extent that my proposed
explanatory factors are an important component of productivity
growth, then increased investment in physical and human capital will
not yield the expected outcomes, unless accompanied by sound mac-
roeconomic management and structural reforms. Conversely, a set of
macroeconomic and structural policies that improves incentives and
flexibility in the private sector may of itsown raise saving, investment,
and productivity, ultimately proving more effective than aggressive
policy interventionsto push up the investment rate.

Policy implications

Much good policy advice—resist inflation, do not interfere with
markets, encourage competition and trade, do not expropriate the
returnsto labor and capita —isat least 200 years old, probably older.
So it is difficult to be too imaginative in offering policy advice,
especialy when good policy in the long run often means being
consistent and resisting short-term fixes.

Some policies are easy to advocate becausethey are consistent with
what would be considered good policy for other reasons. Stability,
consistency, and credibility in macroeconomic policy management
are important. It is difficult for the private sector to make long-term
plans when policy goals are not adhered to. There are many good
reasonsto pursueprudent monetary andfiscal policies, evenif produc-
tivity gains are possibly long-term and their size uncertain. One can
point tofiscal deficitsthat got out of hand in the 1970sin most OECD
countries—and the subsequent excessive reliance on monetary
policies in containing inflationary pressuresin the 1980s—as amajor
mechanism that compounded the supply slowdown with contraction-
ary monetary policies (Table 12). You do not have to be in favor of
crash investment programs to recognize that there is good reason to
avoid crowding out and disincentives to saving and investment.

As | noted earlier, the outcomes of many asset allocation decisions
made in the 1980s have given rise to concern about the functioning of
deregulated financial markets. However, the increased volatility in
financial marketsin the 1980s may have been, at least in part, aresult



Table12

Trendsin Gover nment Spending and Deficits
As percent of GDP

Period Average Selected Years

1960-73 1973-79 1979-85 1985-90 1960 1973 1979 1985 1990

Budget Deficits

U.S. -3 -9 -2.2 -2.5 a 5 4 -3.1 -2.5
Japan 9 -2.8 -33 1.0 1.7 5 -4.7 -8 29
Europe - -3.5 -4.8 -3.6 -- -1.1 -4.0 -4.9 -3.5

Government Outlays

us. 295 32.6 35.6 36.6 27.0 30.6 317 36.7 36.0
Japan 195 284 331 32.3 17.5 224 316 32.3 32.3
Europe 34.8 43.4 48.3 48.3 313 385 45.6 494 48.4

Source: OECD, Nationa Accounts.
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of the mismanagement of macroeconomic policies which disturbed
the proper formation of expectationsin the financial markets. In part
also, perhaps, private financial institutions and market participants
themselves had to learn how to act in a deregulated environment. In
some cases, regulatory reform and elimination of rigidities in other
sectorsdid not proceed apace with financial market reforms, possibly
inducing some economic agents and financial intermediariesto make
investmentsthat they would not otherwisehavedone. Infact, financial
liberalization itself has not gonefar enough in many OECD countries
in the 1980s. More complete financia liberalization would allow
market participants to vote more freely with their money, if not their
feet. At the same time, there is probably room for better supervision
and a better understanding of the forces leading to financial market
volatility.

Establishing awell-administered and well-respected set of rulesfor
theinternational trading system under the Uruguay Round and beyond
would be very useful in encouraging both the private and public
sectors to devote their attentions to more profitable activities in
competitive markets in a global context. The failure to complete the
Uruguay Round, in spite of several well-published deadlines, sendsa
signal that rent-seeking and protectionist interests may have the upper
hand over the interests of the general public. Members of regional
trading blocs have to be especially watchful that their policies with
respect to trade in goods and services do not distort trade and capital
flowswith countriesoutside theblocs. | think aconsensusisbeginning
to emerge that, even for countries within the trading blocs, benefits
will be maximized if trade barriers with outside areas are lowered
rather than raised. Despite this consensus, | am worried that when
countriesenter cyclical downturns, it will be easy and even popular to
hold off lowering trade barrierswith the outside and raise new ones.

I'n many countries directing labor market policiestoward encourag-
ing job seeking and human capital formation would have multiple
benefits: reducing unemployment directly, preventing the erosion of
human capital that comes from long periods of unemployment, and
encouraging new entrants to the labor force to acquire the human
capital that will makethem both employable and flexible. Somerecent
OECD work (Englander and Egebo) which focused on European
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Monetary System (EMS) countries, but which has broader applica-
tions, illustrated how labor market rigidities could greatly increase
adjustment costs following negative supply or cost shocks.2!

In sum, major policy efforts will be needed over this decade to
improve productivity performance relative to the previous two
decades. However, | do not think there is a magic bullet. Our best
strategy would be to aim at establishing an economic environment in
which longer-term productivity-enhancing activities are encouraged.
This will require, in part, sound, stable, and credible macroeconomic
policy rulesthat allow economic agents to take along-term view. At
the same time, it will also require a broad range of structural reforms
to increase flexibility economywide. Given the inherent uncertainty
of our knowledge of thefactors underlying productivity growth, such
abroad-basedprogram standsabetter chanceof successthan approaches
that emphasize moreaggressiveinterventionsacrossa narrower set of
policies.

Endnotes

lOutput will refer to business-sector output, and productivity to business-sector output per
worker unlessotherwise stated

Maddison (1989). Baumol and others (1989).

3Gordon and Baily (1991), Denison (1985), Englander (1991). To quote the conclusions of a
recent conference at the OECD that dealt with the measurementerror question (OECD, 1991),
... the perceptton of aproductrvity growth slowdown reflects real phenomena beyond evident
measurementerror and would unlikely bechanged significantly by just improving measurement
toolsand approaches, though such improvements are indeed necessary.

“Denison (1985), Grubb (1986), Solow (1987), Englander and Muttelstidt (1988).

*Dale Jorgenson has been an articulate proponent of the energy-using bias view. See, for
example, Jorgensen (1990).

®Denison (1985), Maddison (1987).

"Lucas (1985)and Rower (1990) aresemunal articles. For areadablereview, see Stern (1991).
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8Levine and Renelt (1992).
®Harris and Steindel (1991),
WJaffee (1986), Bernstein (1987) estimate spillover effects.

"Gross investment as a share of GDP (the Investment vanable used in many empirical
studies) has been relatively stablein OECD countries. Net capital formation (gross investment
minus scrapping) has slowed more markedly, but its empirica effects are not out of line with
what standard neoclassical economicswould have suggested.

12 Aschauer (1989, 1990), Aaron (1990). Ford and Poret (1991).

Boxley and Martin (1991). Theshareof public investment in total government expenditures
alsofell sharply.

Yyorgenson and Fraumeni (1991). Maddison (1989) and Barro (1992) find an overall
improvement in labor quality in the 1980s. (In Jorgenson and Fraumeni the noneducation sector
correspondscl osest to the aggregate business sector). Ingeneral, thecontribution of laborquality
issmall relative to the size of the productivity slowdown.

BFor example, McTaggart (1992) and Howitt (1990) find asubstantial preductivity benefit
to lowering inflation.

1For example, a preliminary empincal study by OECD staff findsthat a 10-percentage-point
increase wn inflation is associated with about a one-percentage-point slowing of productivity
growth for asampleof 18 OECD countriesover three periods (1960-73, 1973-79, and 1980-90).
Other explanatory variablesincorporated 1n theestimation are capital accumulation, labor force
growth, educational attainment, convergence to the productivity-leading countries (the United
States),and dummy variablesfor the 1973-79 and 1980-90 periods. Thesignificance of inflation
variables, even in the presence of the post-1973 variables, suggests that the estimated inflation
effect is not capturing supply shocks that were common to the OECD countries, but rather
differences in the response of economic policiesor economic structure among OECD countries.
Theseesumated effectsarelarger than those found in studies, such asFischer (1992) and Corbo
and Rojas (1992). that include developing countries.

"Umited Nations Economic Commission for Europe (1981).

80ne of the research mandates given to the OECD at the recent Ministerial meeting is to
examinethecauses of, and exploresolutions to, the problem of persistently high unemployment.

¥Malkiel (1992).
zoExceptionS are Olson (1992), Lindbeck (1983) and Baumol and others (1989)

HEnglander and Egebo (1992).
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Why Has Potential Growth Declined?
The Case of Germany

Horst Siebert

Since the 1950s, economic growth rates in industrialized countries
have declined. Whereas the per capita growth rate of gross domestic
product in industrial countries was 3.7 in the 1950s 4nd 4.2 in the
1960s, the growth ratecame down to 3.0in the 1970sand to 2.1 in the
1980s(Table 1). Thispicture of declininggrowth ratesiseven stronger
when the growth rate is not expressed on a per capita basis.

However, we do not observe a uniform picture for the industria
countries (Chart 1). Thereis no major declinefor the United Statesin
termsof the per capitagrowth rate. France, Germany, Italy, and Japan
reduced the gap in per capita income to the United States, but they
experienced astrong decline of their growth rate whereas thelow rate
of the United Kingdom remained rather stable. A similar pictureasin
Chart 1 for the Eastern European countries shows a steep decline in
the 1970s and the 1980s.

I would like to analyze more closely the case of Germany, where
the growth rate of gross domestic product (GDP) per capita has come
down considerably over thelast 40 years, somewhat picking upin the
late 1980s (Chart 2).

A perfect explanation would require a multifactor approach (Mad-
dison 1987) that analyzesthechangein productivity, theaugmentation
of factors as well as a set of supplementary conditions including
structural change, the availability of natural resources, foreign trade,
and economic policy.
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Economic Growth (a) in ITr?c?lIJestlriaJ Countries, 1950-1991
(in percent)

Country 50s 60s 70s 80s (b)
Austria 54 4.1 35 21
Belgium 24 44 3.2 2.2 (c)
Canada 1.3 34 29 12
Finland 4.0 43 3.1 25 (c)
France 3.7 47 32 15
FR Germany 6.8 3.6 2.8 21
[taly 53 4.5 3.6 18 (c)
Japan 7.1 9.4 4.0 37
Netherlands 33 4.0 2.7 1.1(c)
Norway 2.8 3.6 4.6 18
Sweden 2.6 3.7 1.8 15
United Kingdom 2.1 24 24 2.3(c)
United States 1.4 25 1.9 15
Mean 37 4.2 3.1 19
Coefficient of

Variation 52.5 40.7 25.0 372

@ Average growth rate of GDP per capitain international dollars of 1980. (b) 1980-91. (c)
1980-90.

Source: Robert Summersand Alan Heston (1988); International Monetary Fund (various
issues);own calculations.
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Chart 1
Growth Ratesof Industrial Countries
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A first approach is to look at the development of factor produc-
tivities. In the German case, both labor and capital productivity
increased in the 1950s, but after 1960, both productivities follow a
diverging trend.

Labor productivity rises with alower rate of increase in the early
and late 1980s. Capital productivity exhibits a negative trend in the
1960s and 1970s, reaching 72.3 percent of the 1960 level in 1991. In
the 1980s, capital productivity remains constant with some dlight
improvement in the late 1980s. Total factor productivity exhibits a
faling trend (4.8 percent in the 1950s, 2.4 percent for 1960-73, 0.6
percent for 1973-82, and 1.2 percent for 1982-91).1

The 1950s can be characterized asa period in which the production
capacity hascontinuously increased. Both capital and labor (measured
as persons engaged, that is, persons employed, including self-
employed persons) are augmented considerably with thecapital stock
nearly doubling. In this period of capital widening, capital and labor
are not really moving down their respective margina productivity



Horst Siebert

Chart 2 |
GDPand Productivity in West Germany
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curves. These curves shift outward due to the augmentation of the
other factor and due to technical progress.

In the 1960s, 1970s, and early 1980s, the work force remains stable
inspiteof an activeimmigration policy inthe 1960s. Thecapital stock
nearly triples in real terms. In this period of capital deepening, the
capital intensity rises, and capital productivity falls while labor
productivity increases. Capital is working its way down the falling
marginal productivity curve.

In the late 1980s (since 1987), capital productivity starts rising
again. The labor force increases by roughly 3 million between 1982
and 1991. Thecapital stock a so grows. On amore moderatescal ethan
in the 1950s, capital widening takes place.

Thisanalysisleadsto arather simple conclusion: it isfavorable for
economic growth when both capital and labor increase and when
capital and labor productivity rise simultaneously. Unfortunately, in
most cases, thereal world is more complex in that one factor remains
constant and has to be substituted by another factor. This does not
preclude that growth may take place in the more complex case when
only one factor such as capital is augmented. Increasing only one
factor, however, means moving down themarginal productivity curve
unlessthere istechnological progress.

An alternative approach to explain the 1950s is that augmentation
of labor went together with a catching up to the pre-war situation.
During the1930sand during thewar, theinternational division of labor
wasseverely restricted. Thisdistortion of the German economy implied
that there was an unusual growth potential. In addition, part of the
capital stock wasdestroyed during thewar. Thus, catching upexplains
part of the West German growth story in the 1950s and the 1960s
(Heitger [1982], Fischer [1988]). A similar argument applies to
France, Italy, and Japan.

Productivity changesand variations in factor supply are difficult to
distinguish. Asarule, capital accumulation goes hand in hand with an
increasein technology if a more recent vintage of capital isadded to
thecapital stock (embodiment effect). In addition, thereislearning by
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doing with accumulated investment. In the German case, capital
formation was associated with a modernization of the capital stock.

Human capital, built up by education as well as by training on the
job, may bearather important variable inexplaining growth. Whereas
the German university system is deficient in producing an academic
eliteas the U.S. system does, it generates a broad group of educated
persons. Moreover, the German vocational system representsan asset.

InFigure 1, thefactor pricefrontier denoting the maximum possible
real factor prices illustrates some of the points made. If both factors
grow and technology remains constant, real factor rewards and
productivities do not change. The economy remains in point A.
Growth simply takes place by increasing inputs quantitatively. With
technical progress, for instance when labor quality improves, the
economy moves toa higher factor pricefrontier (Movement AB). The
central issue of empirical growth analysis is to distinguish factor
augmentation and productivity growth.

Figurel

Real Wage Rate

Real Interest Rate
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A third case is factor deepening, for instance, a higher capital
intensity implying afall in thereal interest rate and an increasein the
real wage (Movement AC). Again this case may be linked to an
increasein technical knowledge through modernization of the capital
stock.

Thetwo ail crisesof 1973-74 and 1979-80 represent cases of factor
shortening or factor reduction. Marginal productivity schedules of
capital and labor as well as the factor-price-frontier shift to the left
(Movement from A to D in Figure 1).

The existing capital stock is made partially obsolete because it no
longer correspondsto the new price vector. For both oil shocks, capital
productivity declines, and theincreaseinlabor productivity isreduced.

For the United States, Jorgensen (1988) concludes that theclimbin
real energy prices " provides part of the solution of the problem of
disappointing U.S. economic growth since 1973." Griliches (1988 p.
9) looking at the research and development explanation of a produc-
tivity slowdown sees''the most likely direct causes of these pervasive
declines in the growth rates of productivity' in the oil price hikes.

Factor shortening also occurs in the case of environmental protec-
tion. Theenvironment asathird or fourth factor of production ismade
more scarce by environmental legislation. Roughly 1 percent of GNP
was spent on environmental protection in Germany and in the indus-
trial nations sincetheearly 1970s. Of course, environmental expendi-
tures constitute factor income, but the new environmental constraint
increased theopportunity costsof traditional production and may well
have reduced the growth rate of traditional GNP. The increased
scarcity of nature as a sink has played a similar role as the reduced
availability of energy, albeit in a more continuous pattern. Of course,
this raises the question of how we measure growth.

Theanalysis presented so far has an interesting implication for the
transition processof East Germany. The metamorphosisfrom acentral
planning system to a market economy means that a new price vector
governs and that the existing capital stock oriented toward the old
prices becomeslargely obsolete. Thereisan amplesupply of qualified
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labor, and capital accumulation is needed to equip the labor supply
with machines. With nearly 3 million of the East German |abor force
of 7 million either unemployed or in the second labor market or
commuting, labor augmentation can take place by drawing labor to
thefirst labor market. Thus, |abor augmentation and capital widening
can occur simultaneously. The potential gains from participating in
thedivision of l1abor with theindustrialized countriespoint to the same
direction. Thisshould represent apositivescenariofor East Germany.
In terms of Figure 1, the given factor price frontier of East Germany
reflects the obsolete capital stock, and a movement from A to B is
possible.

With an export share of 33 percent of GNP (Japan, 15 percent;
United States, 8 percent), Germany can beexpected to have benefited
from the integration into the world economy after 1945 and into
Western Europe. Openness matters in economic growth. Intensifying
theinternational division of labor acts similarly astechnical progress;
it isafactor of economic growth operating perpetually over time. Itis
hard to pin thisdeterminant down statistically,? but asa policy matter,
itisworthwhileto takeinto account that apositive environment of free
trade contributes to growth in the world economy as well as in
individual countries.

Another implication of the German story isthat attitudes of people,
institutions, and economic policy matter. This can be clearly seen by
the difference in economic performance between West and East
Germany. Butitisalsoillustrated by theexperienceof West Germany.
In the 1950s, West German economic policy wasfocused on rebuild-
ing the country and integrating more than 12 million refugees who
came before 1950. People were prepared to put in work effort to
improve their personal lot, and economic policy set the incentivesin
the appropriate way.

In the 1950s, the social market economy protecting the individual
by asocial net wasslowly developed. In the 1970s, the social net was
extended considerably. Equity issues became more prominent. Inter-
nationally, the social market economy with its social net has been
interpreted asaconsensuseconomy (or the' modelerhenan™)in which
theefficiency lossdueto social safety isthe priceto be paid for social
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stability. Looking moreclosely, however, the opportunity costsof the
social net are high, and they affect people negatively who supposedly
are to be protected. Legislation of the 1970s included improved
benefitsin thecaseof unemploymentand retirementfor theindividual,
but protection also crept to specific sectors and firms. Labor market
regulations aiming to protect the individual worker through layoff
restraints and socia closing plans established new exit conditions
without understanding that implicitly therulesfor market entry were
changed. Whereasin the 1950s, competition asa guiding principle of
the economy was more easily accepted, protection of the individual
became moreimportant in the 1970s. In the period 1973-83, Germany
lost 800,000 jobs, whereas in the same period, 18 million jobs were
created in the United States and 5 million in Japan. Germany was a
prototype of Eurosclerosis.

Thisargument isin line with an explanation of theslowdown asthe
result of institutional hysteresis. Introducing rulesto protect theinsid-
ers of the labor market and the existing firms means that the set of
constraintsrel evant for decisionmakingof individual sand firms becomes
more binding. Restraints become more powerful by partioning
(Siebert 1982). Rent-seeking of interest groupsintroduces additional
constraints. The economy losesits efficiency as well asitsflexibility
to react to rea shocks (Olsen 1982, 1988; Lindbeck 1983). The
behavior and attitudes of individuals change to aless entrepreneurial
pattern. Germany of the 1970sis of thistype.

In the 1980s, Germany slowly followed a different line of policy.
Some ingtitutional rules of the labor market were slightly changed,;
somerestrictions on market entry werereduced. Institutional competi-
tion arising from the Cassis-de-Dijon-verdict of the European Court
and from the completion of theinternal market served asacan opener
for some West German regulation. Institutional competition was
allowed to overcome vested interests to some extent. One lesson is
that from timeto time, you havetorattletheinstitutional boat in order
to keep the economy flexible. Part of thestory of the 1980s was that
fiscal policy brought down the budget deficit from 4 percent of GNP
in 1982tozeroin 1988—in sharp contrast to the advice given by some
American economists. Itis not surprising that the growth rate of GDP
per capita, capital productivity,and employment show amore positive



Horst Siebert

picture in the late 1980s.

Besides labor market regulations and institutional conditions of
market entry and exit, taxation and therel ative sizeof government also
may seem to have played arole in determining economic growth. An
increased share of government spending seemsto be associated with
lower growth rates once a certain level of the government share of
GNP issurpassed. Taxesdisturb alocation, and asarule, they repre-
sent a negative incentive for work effort, saving, and investment
(Boskin 1988). There is an optimal size of government being deter-
mined by the benefit of providing public goods such asinfrastructure
and by the burden of taxation. In Germany, the share of tax and social
security revenue in GNP has increased from 29.5 (1950) to 42.2
(1989);3 theshareof government spending in GNP hasrisenfrom 31.1
(1950) to 48.9 (1991). On the whole, the tax burden in European
countrieshasincreased, reaching, for instance, 56.1 in Sweden (1989)
and 46.0 in the Netherlands, in contrast to 30.1 in the United States
and 30.6 in Japan (Heitger 1992).

The policy issue here is to specify the optimal mix between the
provision of public goodsand the tax burden, the optimal structure of
the tax system, that is, which type of taxes is less distortive (for
exampl e, the consumption tax), and the optimal structure of govern-
ment, that is, which governmental level should provide which public
goods and to what extent so-called public goods can be privatized by
appropriate institutional arrangements.

The policy answer is that countries are not only involved in com-
petition in the commodity market but also in the factor markets if
factorsare mobile. Institutional or locational competition is a beauty
contest of theimmobilefactorsfor themobilefactors. Theinstitutional
arrangement of the world economy has to be inducive to strengthen
institutional competition.

Finally, another suspect that we should look at in a Schumpeterian
tradition (Griliches 1988) or in theinterpretation of new growth theory
(Romer 1986) asacandidatefor aslower growth would beaslowdown
in therate of creation of new knowledge and its application. Thedata
on total factor productivity (Table 1) indicate adecline, but they are
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questionable. Unfortunately,l have no evidenceon thelevel of research
and development (R&D) activity, on R&D investment, or on theflow
of new knowledge. One may raise the question to what extent the
contestability of markets has changed over time—for instance, in the
announcement period of the single market—and to what extent an
impact on new knowledge and itsimplementation can betraced. With
some caution® the policy strategy is to increase the contestability of
markets and to promote conditions that represent an incentive to
intensify the search for new technical knowledge and itsimplementa-
tion.

Looking for policy conclusions, along-run orientation of economic
policy aiming at strengthening the supply side is the right approach
for economic growth. Such an approach puts emphasison the contest-
ability of markets, on an open economy being integrated in the
international division of labor, on open markets including labor
markets with free access of outsiders, and on incentives to find new
technical knowledge. Economic policy should not generatedistortions
between sectorsof theeconomy, and it should not producedistortions
over time, that is, intertemporal inconsistencies. Economic policy
should be steady, stressing institutional arrangements; it should be
“Ordnungspolitik” defining the appropriate frame of reference for
privateactivities,and it should refrain from“Prozesspolitik™ by attempt-
ing to influence economic activities ad hoc and reacting to changesin
the policy situation and to popular demand. Last not least, the govern-
ment should seeitsrolein providing public goods, taking into account
the opportunity costs that taxes create in the private sector. Growth
policy needs along breath.



Appendix 1
GDP, Capital and Labor Force, West Germany, 1950-1991

Increase

Capital Labor Growth inTotal

a Stock Capital Force Labor Rate Factor

Capital”  (Middle of a Produc- (Employ- Produc- of Productivity
Stock Year)  1960=100  GDP tivity  1960=100 ment)  1960=i100  uvity 1960=100  GDP (Percent)
1950 1674.00 1704 56.2 367.84 2197 754 19570 75.1 .0188 57.2

1951 1733.44 1765 58.2 404.02 2331 79.9 20091 77.1 0201 61.2 9.8 6.62
1952 1796.86 1833 60.5 44123 2456 84.2 20522 78.7 0215 65.4 92 6.44
1953 1868.24 1913 63.1 480.15 ,2570 881 21074 80.9 .0228 69.3 8.8 5.83
1954  1957.48 2008 66.3 516.91 2641 90.6 21671 83.1 0239 72.6 7.7 4.24
1955 2058.99 2122 70.0 579.03  .2812 96.5 22500 86.3 0257 78.3 12.0 7.11
1956  2184.58 2254 744 62310  .2852 97.8 23154 8838 .0269 81.9 7.6 3.6l
1957  2322.67 2392 789 659.96 ,2841 975 23683 90.9 0279 84.8 5.9 2.56
1958 2460.79 2533 836 688.58 .2798 96.0 23895 91.7 .0288 87.7 4.3 1.79
1959  2605.44 2772 91.4 74220 2849 97.7 24171 927 .0307 934 7.8 5.09
1960  2937.59 3031 100.0 856.48 .2916 100.0 26063 100.0 .0329 100.0 8.7 5.68
1961 3124.24 3224 106.4 89519  .2865 98.3 26426 1014 0339 103.1 4.5 1.58
1962  3324.03 3428 1131 936.28 2817 96.6 26518 1017 .0353 107.4 4.6 .2.33
1963 353131 3635 1199 962.24 2725 935 26581 102.0 .0362 110.2 2.8 .76
1964  3739.65 3856 127.2 1026.34 2744 94.1 26604 102.1 0386 117.4 6.7 4.83
1965  3973.09 4095 1351 108145 2722 93.4 26755 102.7 0404 123.0 54 3.02
1966  4216.46 4338 1431 1111.96 ,2637 905 26673 102.3 0417 126.9 2.8 1.26
1967 445051 4569 150.7 1108.75 ,2486 85.3 25804 99.0 .0430 130.8 -3 41
1968 467853 4790 1581 1169.99 2501 85.8 25826 29.1 .0453 137.9 55 3.85
1969  4902.41 5026 165.8  1257.09 2564 87.9 26228 100.6 .0479 1459 74 4.76
1970 514955 5285 1744 132140 2566 88.0 26560 101.9 .0498 151.4 5.1 2.90

12qa15 15401



Increase

Capital Labor Growth in Total
_a | Stock Capital Force Labor Rate Factor
capital” (Middleof a Produc- (Employ- Produc- of Productivity
Stock Year) 1960=100 GDP tivity  1960=100  ment) 1960=100 tivity  1960=100 GDP (Percent)
1971 5420.63 5564 183.6 1361.16 2511 86.1 26668 1023 .0510 1553 3.0 .98
1972 5707.39 5853 193.1 1419.12 2486 85.3 26774 102.7 0530 161.3 43 243
1973 5999.15 6143 202.7 1488.19  .2481 85.1 27066 103.8 0550 167.3 49 2.49
1974 6286.05 6409 211.5 1492.08  .2374 81.4 26738 102.6 0558 169.8 3 .00
1975 653270 6645 219.2 147122 2252 77.2 26020 99.8 0565 172.1 -1.4 -01
1976 675775 6873 226.8 154980  .2293 78.7 25682 98.5 .0603 183.6 53 5.26-
1977 6988.91 7108 234.5 1593.91 2281 78.2 25919 99.4 0615 187.1 2.8 122
1978 7226.50 7350 2425 1641.64 2272 77.9 26130 100.3 0628 1912 3.0 1.32
1979 7473.00 7606 250.9 1709.17 2287 78.4 26568 101.9 .0643 195.8 4.1 1.95
1980 7738.45 7873 259.8 1727.51 2232 76.6 26980 103.5 .0640 194.8 1.1 -01
1981 8007.74 8130 268.2 1730.52  .2161 74.1 26951 103.4 0642 195.4 2 -01
1982 8252.56 8363 275.9 1714.14 2077 71.2 26630 102.2 0644 1959 -9 -.01
1983 8473.19 8587 2833 174090  .2055 70.5 26251 100.7 .0663 201.8 1.6 1.75
1984 8699.84 8810 290.7 1789.35  .2057 70.5 26293 100.9 .0681 207.1 2.8 1.93
1985 8919.18 9027 297.8 1823.18  .2044 70.1 26489 101.6 0688 209.4 1.9 .53
1986 9135.08 9248 305.1 1863.77 2040  70.0 26856 103.0 0694 2112 22 .52
1987 936042 9475 312.6 1890.28  .2019 69.3 27050 103.8 .0699 212.7 1.4 21
1988 9589.04 9710 3204 195941 .2043 70.1 27261 104.6 .0719 218.7 37 2.39
1989 9830.89 9963 328.7 202278 2038 70.6 27631 106.0 0732 222.8 32 142
1990  10095.07 10244 338.0 211875  .2099 720 28433 109.1 .0745 226.8 4.7 1.80
1991 1039235 10555 3482 219105  .2108 723 29173 111.9 0751 2285 3.4 .79

2 |n 1985 Prices
Sour ce: Statistisches Bundesamt
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Endnotes

'Estimates based on Table 1 in the appendix are my own calculations. Total factor produc-
tivity growth is calculated as the residua not explained by labor and capital growth. Weights
used are 0.7 for labor and 0.3 for capital.

*For developing countries compare the analysis of Edwards (1992). Dornbusch (1992) 1s
rather skeptical about these results. Benefits from trade vary with the size of acountry. A large
country islikely toexperience smaller distortions in autarky andconsequently, benefitslessfrom
tradein relative terms.

3The share of social security contribution in GNP has risen from 8.5 percent in 1950 to 17.1
percent in 1991.

*Technological leadershi p does not automatically guarantee economic leadership. Audretsch
(1992) suggeststhat thesameindustrial organization that generates alargeflow of new technical
ideas, that is, a very competitive environment, may not be conducive to the manufacturing of
new products.
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The Search for Growth

Charles|. Plosser

Theideathat capital investment is essential to the long-run rate of
growth of a nation is acommon, if somewhat vague, axiom of most
policy discussions of economic growth and development. Yet for the
better part of ageneration the preeminent theory of economic growth
developed by the Nobel Prize winning economist Robert Solow and
the data summarized by the important contributions of Edward
Denison, John Kendrick, Solow, and others provided uswith virtually
no basis for making such claims. Perhaps even more striking was the
fact that the theory seemed unableto explain the extreme and persist-
ent differences in living standards or growth rates across countries.
Finally, thetheory and evidence offered little scopefor policymakers
to influence the long-run rate of growth of an economy. For these
reasons, many economists interested in positive economic theories
came to view growth theory as a rather sterile, and uninteresting
branch of economics through most of the 1960s and 1970s. Under-
standing business cyclesand monetary economics becamemuch more
popular pursuitsamong academic economists. !

Theimportanceof understanding thesourcesof long-term economic
growth and the public policies that influenceit should be self-evident,
but let's try to attach some numbers to the concept that may help put
thediscussion in some perspective. By almost any measure, the range
of living standards across countries is enormous. By some measures,
real income per capita in such countries as Bangladesh, Ethiopia,
Haiti, and Boliviawas less than 5 percent of U.S. per capitaincome
in 1989.

57
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Perhaps more important than the existence of these very poor
countries is the fact that not al countries that start out poor remain
poor —while others seem unableto raisetheir standard of living above
mere subsistence levels. Countries such as Botswana and Korea had
per capitaincomes of less than 10 percent of that in the United States
in 1960 and by any metric would be classified as very poor. Y et by
1989, Botswana had increased its per capitaincome by almost eight-
fold, growing at acompounded annual rate of about 7 percent. Korea
grew at an annual rateof about 6 percent, resulting in anamost sixfold
increase in per capita income over the three decades. The United
States, on the other hand, grew at an annual rate of about 2 percent
resulting in an increase of only about 75 percent over the same time
interval. Other countriesthat were not as poor asBotswanaand Korea
but that experienced significant growth over this 30-year interval
includeCyprus at an annual rate of 4.7 percent, Greece at 4.3 percent,
Hong Kong at 6 percent, Japan at 5.6 percent, Malta at 6 percent,
Portugal at 4.1 percent, and Singaporeat 6.4 percent. At agrowth rate
of 4 percent per year rate, real per capita income doubles every 17
years; at a5 percent rate, it doublesevery 14 years.

While these countries obviously made great strides in improving
their living standardsover thelast generation, other countries were not
so fortunate. Indeed, most countries that were poor in 1960 remain
among the poorest in 1989.2 All the more reason why it isimportant
to ask why Botswanagrew at a7 percent rate while Bangladesh and
Ethiopiagrew at only about 0.5 percent per year. Why did Koreagrow
at 6 percent while Bolivia grew at only 0.5 percent? And why did
Singapore grow in excess of 6 percent annually while New Zealand
and the Philippinesgrew at less than 1.5 percent per year? Was there
something about the national economic policies followed by these
countriesthat led to either rapid growth or stagnation?

The differences in welfare levels produced by these differential
growth rates is staggering. For example, Chart 1 showsthe magnitude
of the consequences of a country's being among the fast growers
versus the slow growers. The countriesin the top quartile of growth
over the 1960-89 period grew at an average annual rate of about 4.1
percent and their per capitaincomesincreased from just under $2,000
per year to more than $6,000 per year. Those countriesin the bottom
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Chart 1
AverageReal Per Capita GDPin 1960 and 1989
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quartile of growth over theperiod grew at arate that wasindistinguish-
ablefrom 0.0 percent. For the United States, an extratwo percentage
points added to the average growth rate would add about 22 percent
or $3,500 to real per capita gross domestic product (GDP) over the
next decade and more than 80 percent or $1 2,800 per capitaover 30
years! By contrast, the gainfrom eliminating fluctuations in per capita
incomes through stabilization policiesisrelatively small.3 The ability
of any economy to raise living standards from one generation to the
next depends on its ability to sustain economic growth.

During the last half dozen years, many academic economists have
turned their attentions to the challenges of understanding economic
growth. Building on the work of Solow (1956), Cass (1965), and
Koopmans (1965), these economists are seeking to remedy the
shortcomings of theearlier attempts to model the growth process and
in doing so are exploring new and potentially important sources of
economic growth and the avenues for policies to influence the long-
term welfare of a nation.
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Thetraditional view of economicgrowth

Modern work on economic growth can traceitsintellectual rootsto
thework of Robert Solow. The basic neoclassical model of economic
growth developed by Solow is, first and foremost, a model of capital
accumulation. Its influence on the profession and its thinking about
aggregative economicsis based on acombination of itssimplicity and
its contribution to the quantification of various factors influencing
economic growth. The model's foundation rests on the concept of an
aggregate production function that combines labor and physical capi-
tal to produce a composite good that is associated with the output of
the economy. The level of output is aso influenced by the level of
"technology" or "productivity" of the factors of production. The
model is silent, however, on the factors influencing the evolution of
technology.

The characteristics of the production function are central for the
model's predictions about growth. The essential features are: (1)
constant returns to scale (for example, doubling of all inputs leads to
adoubling of output); and (2) diminishing margina returnsto both
capital and labor (for example, increasing capital by afactor of two
and holdinglabor input fixed rai sesoutput by |essthan afactor of two).
Diminishing returnsto physical capital limits the ability of the Solow
framework to deliver a very satisfactory explanation of cross-country
differences in income per capita or rates of growth..As we will see
below, it is the key feature that distinguishes the traditional view of
economic growth from the new or endogenous theories of growth.

Thetechnology of the sort just described isfrequently expressed in
theform of a Cobb-Douglas production function which iswritten

Y =AK!I LY and 0 < a< 1

wheretotal output, Y, is produced from physical capital, K, and labor,
L. The level of technology is captured by A, which grows at some
predetermined rate. Thisformulation exhibits both constant returnsto
scale and diminishing marginal returns to each input. The degree of
diminishing returns to capital is measured by (1-a). The smaller this
value (that is, thelarger isa) thesmaller aretherewardsto increasing
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the capital stock. Thecapital stock accumulatesover time through net
investment such that K;+; - Kr = I; - 8K;, where6 isthedepreciation
rate of physical capital. It isoften easier to express thisframework in
per capita terms so that production iswritten as YL =y = A[K/L)!-*
= Ak!-% and the accumulation of capital becomesk;+; - k; = it - 8kz.4

An economy that produces output according to this neoclassical
technology exhibits some striking and important characteristics. For
the moment assume that the rate of population growth isconstant and
that there is no growth in productivity or technology. Thefirstimpor-
tant feature is that given a savings/investment rate, and therefore, a
rate of accumulation of physical capital, the per capita output of the
country will reach a steady state or constant value. Similarly, the per
capita amount of capital also reaches a constant level. The reason is
that asthe per capitacapital stock grows, thereturn to capital fallsand,
becauseof theconstant investment rate, theamount of new investment
per capita increases but at a diminishing rate. Eventually the amount
of new investment per capita will just equal the depreciation on the
larger capital stock and then growth of the per capitacapital stock will
stop. Thusthelevel of incomeand thelevel of capital will grow at the
samerateasthe population; per capitavalueswill not exhibit growth.>
If we alow for technological progress or productivity growth, then
per capita income and capital stocks would grow at a rate that is
proportional to the rate of technological change.

The second important implication of the Solow framework is that
thesavings/investment rate isafundamental determinant of thelong-
run standard of living. Countries with higher savings/investment rates
will have higher per capitaincomesin the steady state. The intuition
behind this result is simply that a higher investment or savings rate
resultsin more accumulated capital per worker which, in turn, increases
the per capita output of the economy, but at a decreasing rate. Thus
the Solow model suggeststhat sustained or long-run differencesin the
level of per capitaincomeacross nationsisassociated with differences
in savings rates. Thriftiness, however, whileimpacting the long-term
wealth of a society, does not cause it to grow faster. In steady state,
thegrowth rate of per capitaincomeisindependent of the savingsrate.
In other words, in thelong run, societiesthat save more will not grow
faster than those that save less.®
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Although exogenous technological progress is the only source of
long-term or steady state growth in per capitaincomesand consump-
tion, the Solow framework does predict per capita growth during the
transitions from one steady-state level to another. Suppose that
through some impulse, a society became more savings oriented,
perhapsastheresult of achangeintax policy thatencouraged savings.
Inthelong run, the new higher rate of investment will enable workers
to use more capital and thus operate at a higher capital/labor ratio and
produce moreoutput per worker. In order to get to the higher standard
of living, theeconomy must, for some period of time, grow faster than
the growth rate of technology. However, once the new higher steady
state is achieved, per capita income growth will return to a rate
proportiona to the rate of technological change. Therateat which the
gapisclosed between theinitial incomelevel and the new steady state
critically depends on the degree of diminishing returns.

Thelast important implication of the traditional view of growthis
that countries that have accessto similar production technologies and
have similar savings/investment rates should converge to similar
steady-state levels of per capita income. This convergence property
means that the poor country, which starts with a lower capital/labor
ratio, will grow faster during the transition asit catches up to therich
country, but both countrieswill ultimately arrive at the same standard
of living. The case for convergence assumes that both countries are
closed economies so that there is no trade between them. If the
economies were open so that international borrowing and lending
werefeasible, then theeconomiesarelikely toconverge morequickly.
Sincethepoor country haslesscapital per worker, thereturnstocapital
investment will be higher than in the rich country. The poor country
will be attractiveto foreign investors and the capital stock islikely to
grow even more quickly, thereby speeding up the process of conver-
gence. Of course, countries with different savings rates will have
different steady states so just because oneis poor and oneisrich does
not imply that convergence will occur or that one will grow faster than
the other.

Atthispurely qualitativelevel, the Solow model makesanimportant
distinction between factors that influence the level of per capita
income and those that influence the growth rate. The commonly held
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view that changes in tax structures that make savings and investment
more attractive activities that can result in sustained increases in an
economy's rate of growth, issimply not an implication of the tradi-
tional Solow analysisof economic growth. Sustained growthinliving
standards comes about from productivity or technological growth.
Unfortunately, the theory has nothing to say about how this produc-
tivity growth isdetermined or how policy might influenceit.

Quantifying the basic neoclassical model of growth

One of the attractive features of the classical framework is that it
permits the decomposition of economic growth into that portion due
to the growth of inputs (physical capital and labor) and due to the
growthof technology or productivity. This practiceof growth account-
ing involves computing the shares of national income devoted to the
compensation of both physical capital and labor. Assuming theinputs
to production are paid their margina products, then the labor's share
corresponds to the exponent ain the Cobb-Douglas production func-
tion. Table 1, derived from Maddison (1987), presents estimates of
factor sharesfor avariety of industrialized countries. These estimates
put capital's share (1-a)at about 0.3 and labor's share at about 0.7.
Thesimilarity of factor shares across countries and across timeisone
of thestylized factsof economic growth that any theory must confront.

_ Tablel _ ,
Estimatesof Factor Sharesin GDP
(average for 1973-82)

Total capital share Total labor share
France 31 70
Germany .30 .70
Japan .29 g1
Netherlands .30 .70
United Kingdom .26 74
United States 27 73
Average .29 71

! Source: Maddison (1987)
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If capital's shareisabout 0.3 then the production technology exhibits
sharply diminishing returns to capital formation. Other researchers
have put capital's share above 0.4 for some countries and some time
periods, but in much of the literature it is frequently assumed that
capital's share in GDP is about one-third and labor's share is about
two-thirds (that is, &= 2/3). Sharply diminishing returns to capital
formation places limits on the Solow model's ability to account for
cross-country differencesin per capitaincomesand growth rates. For
example, it saysthat adoubling of thecapital stock per capitaincreases
steady stateincome per capita by only about 26 percent [(2!/3-1)100].
Thus for capital accumulation to account for the fact that the United
States has 20 times theincome per capita of Kenya, the capital stock
per capitain the United States would have to be about 8,000 timesthe
capital stockin Kenyal AccordingtoSummersandHeston (1991) U.S.
capital per worker is only about 26 times that of Kenya. Even for
countries more similar to the United States than Kenya, diminishing
returns limits the explanatory power of the Solow model. Summers
and Heston report that the capital stock per worker in the United States
is approximately 22 percent higher than in Sweden while per capita
income is more than 40 percent higher. The difference in physical
capital can account for only about a7 percent differential in per capita
incomesiif the share of fiscal capital in output isjust one-third. Thus
the Solow model with such sharply diminishing returns accounts for
very little cross-country variation in per capitaincomes.’

Neither can the model offer much help explaining differences in
growth rates by appealing to the transitional dynamics. Imagine that
acountry could increaseits rate of net investment by 50 percent. The
model predictsthat the growth rate would immediately increase, but
would gradually decline over time until the new higher steady-state
capital stock per capitawasreached. The new steady-stateincome per
capita would rise by about 22 percent.8 If the country completed the
transition to this higher steady state in exactly 30 years, then the
increase in the average annual growth rate would only be about 0.7
percent per year.? Thus largeincreases in investment rates have little
ability in the theory to explain growth rate differentials.

Theabove observationscan be summarized by lookingat thegrowth
rates of productivity. If capital accumulation does not account for
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much of the observed per capita growth, then the Solow model must
rely on exogenous growth in technology or productivity. Since
productivity growth is measured as the residual after accounting for
factor accumulation, it isoften referred to asthe “Solow residual.” As
can be seen from Table 2, productivity growth accountsfor asubstan-
tial portion of economic growth in many countries and across many
time periods. For example, the growth acceleration during the period
1950-73 from the previous 40 years and the slowdown since 1973 is,
toalarge degree, accounted for by variationsin productivity growth,
not variationsin factors.

Table2 . q
Real GDP Growth and productivity
1913-50 1950-73 1973-84

GDP  Produc- GDP  Produc- GDP  Produc-
growth tivity Growth tivity Growth tivity

France 1.20 142 5.10 4.02 2.20 184
Germany 1.30 .86 5.90 4.32 1.70 155
Japan 220 1.10 9.40 5.79 3.80 121
Netherlands 240 125 4.70 3.35 1.60 81
UK. 1.30 115 3.00 214 1.10 122
us 2.80 1.99 3.70 185 2.30 52
Average 187 1.30 5.30 3.58 212 119

! source: Maddison (1987).
I mplicationsfor tax policy

Theimplicationsof the Solow model of economic growth should be
fairly clear from the preceding discussion. Nevertheless, it isuseful to
explicitly consider a quantitative example that can serve as a
benchmark for later discussions. King and Rebelo (1991) have simu-
lated thequantitativeimpact of changesintheincometax in the Solow
model. They calibrate the model by selecting the conventional value
of a=2/3 for labor's share, a depreciation rate of 10 percent (6=.1)
and a growth rate of technology of 2 percent. Because of the tech-
nological progress, this economy grows at 2 percent per year in the
steady state.
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The tax experiment explored by King and Rebelo isan increasein
the average income tax rate from 20 percent to 30 percent. The
steady-state growth rate is determined by the rate of technological
progress so the long-run growth rate is unaffected by this policy.
However, the tax increase does result in a lower steady-state capital
stock and thus a lower steady-state level of output. King and Rebelo
calculatethat thecapital stock declinesby 18.2 percent in thelong run.
Thistrandates into about a6.5 percent declinein the level of income
from what it otherwise would have been. During the transition to this
lower capital stock theeconomy growsat |essthan itssteady-staterate
of 2 percent. If the new steady state is reached in 30 years, then the
average annua growth rate is reduced by a mere 0.2 percent by this
50 percent increase in average tax rates. Thus high tax rates would not
appear to cause much damageto thiseconomy. ' By liketoken, lower
taxes would not reap many benefits.

Thesearch for new mechanismsfor growth

The basic wesakness of the traditional view of economic growth
stemsfrom tworelated factors. First, physical capital exhibitssharply
diminishing returns in the production process, making it difficult for
the model to be reconciled with cross-country variations in either
living standards or growth rates. The second, related factor, isthat the
model does not provide any explanation for steady-state growth.
Long-term growth is independent of savings and investment and is
determined by the exogenously specified rate of technological
progress. Since technology or productivity is not determined by the
model, the theory provides no framework for understanding the
economicforcesand policies that influencethe most important source
of growth. Whileit may turn out to be true that there are severe limits
on theability of public palicy to influencethelong-run growth rate, it
isimportant that we arrive at that conclusion some way other than by
relying on models that ssimply beg the question.

The new growth theories attempt to address these deficiencies by
constructing models where steady-state growth arises endogenously.
Theliterature in thisareaisexpanding at an exponential rateand it is
impossible, nor is it my intent, to survey the scores of papers and
theoretical perturbations they explore. What | will try to do is to
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summarizewhat | consider to betwo magjor strandsto thisincreasingly
technical literature in fairly simple terms. | apologize, in advance, to
all those authors whose work | am summarizing but whom | fail to
individually reference.

All of the models of endogenous growth must break the constraint
of diminishing returnsto accumulation imposed in the basic Solow or
neoclassical model. The way thisisdone varies, but for my purposes
itisconvenient todivide the approachesinto two broad strategies. The
general set of implicationsof the new theories of endogenous growth
isthat societies that save and invest more will generally grow faster
in thelong run and therefore policies that affect the savings rate will
have moreimportant and sustained consequencesfor economic wel-
fare.

The first group of models focuses on a broad measure of
reproduciblecapital that includesnot only physical capital, asstressed
in the Sotow framework, but other typesof capital as well, especialy
human capital. The key to obtaining positive growth in the long run
inthese modelsisthat there must be somesubset of thesecapital goods
whose production does not require the use of nonreproducibleinputs.
These models are the closest in spirit to the traditiona framework of
Solow, but the production technology is such that the role of invest-
ment and capital accumulation becomes a much more important
channel for influencing growth. In these models, tax policy is more
important for the long-run growth rate to the extent that it influences
thelong-runrate of accumulation of either physical or human capital.

The second strategy for generating endogenous growth captures a
wide variety of approachesunder one heading. Theseapproaches must
also break thelink between capital, somehow measured, and diminish-
ing returns, but they do so because there is some kind of spillover,
externality or publicgood featureto themodel. That is, privatereturns
may be diminishing, while social returns are not because of the
spilloversor externdities. What distinguishes these models from the
previous onesis that external effects frequently result in competitive
equilibrium being sub-optimal. If so, then there may be some scope
for government policy to bring about a welfare improving outcome.
In some waysit may be useful to think of these as attempts to model



68 Charles|. Plosser

technology asareproduciblefactor of production.
Modelswith reproducible factors of production

One way to break the link between diminishing returns and capital
accumulation istothink of all inputsto the production processassome
formof reproduciblecapital, either physical or human. Theideaisthat
what matters for production is not raw labor measured in terms of
persons or hours worked, but the quality or efficiency of thelabor as
indexed by the knowledgeor acquired skillsof theworker. Thisbroad
measure of capital may also include other types of capital such asthe
state of knowledge. !!

Thesimplest form of thissortof processisonedeveloped by Rebelo
(1991) where output is expressed as a linear function of a.broadly
defined concept of capital. It is frequently referred to as the “AK™
technology since the production function is written Y = AK.!2 This
production function retains the property of constant returns to scale,
but it no longer exhibits diminishing returnsto capital accumulation.
It isaspecial caseof the production function in (1) with&a=0.

Thissimple technology generatesthe most basic of al endogenous
growth models. Since the production of output no longer faces
diminishing returns as in the Solow framework, it can exhibit per-
petual growth in per capita values. The reason is that since there are
no diminishing returns to capital accumulation, a constant rate of
investment can result in an ever growing capital stock per capitaand
thus steady-state growth. !3 Thus to raise the long-run growth rate of
an economy, it issufficient that the savings rate rise.

In the Solow framework with diminishing returns to capital accu-
mulation, thelong-run growthrateisindependent of therateof savings
or investment. Instead, steady-state growth isdetermined by an exog-
enoudly given rate of technological progress. In this class of endog-
enous growth models, the long-run growth rate is fundamentally
determined by the saving and investment decisions of the citizens of
the economy. This suggests that anything that influences the incen-
tives of people to save and invest is potentially an important factor for
influencing long-run growth prospects. Tax policies areobviously one
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important factor influencing investment decisions. Since capital and
financial marketsare central to the efficient allocation of investment,
regulation and development of the financial sector may beimportant
for sustained economic growth.!* The importance of investment in
theseendogenousgrowth modelsfor thelong-run prospectsof anation
stands in stark contrast to the Solow framework where raising the
investment rate causes transitional growth, but has no impact on
steady-state or long-term growth.

This simple endogenous growth model exhibits the essential fea-
tures of aimost all the models of thisclass. Nevertheless, it isinstruc-
tive to add more structure to the framework. Rebelo (1991) explores
theimplicationsof variousextensionsof thissimplelinear model that
treat the production of consumption, physical capital, and human
capital as separate goods with distinct production functions. He
demonstrates that in order to generate endogenous steady-state
growth, itisonly necessary that a'* core™ of capital goods be produced
without the use of nonreproduciblefactorsand according to aconstant
returns-to-scale technology. For example, the production of the con-
sumption or physical capital good may involve nonreproduciblefac-
tors or exhaustible resources, but aslong as the production of human
capital is constant returns to scale in human capital, then sustained
growthispossible.

Quantifying the impact of taxes

King and Rebelo (1990) have calibrated both aone- and two- sector
endogenous growth model of the sort described by Rebelo. The one
sector model is essentially the linear technology model described
above. The parameters arethe sameasin the Solow typemodel except
that & =0 so capital's shareisone so that X must beinterpreted asa
broad measure of capital including human capital.

The tax experiment isagain an increase in theincome tax ratefrom
20 percent to 30 percent. Sincetheincreasein taxes hasan immediate
effect on the investment rate by lowering the after-tax return to all
forms of capital accumulation, the economy's long-run growth rate
drops. Under the parameter values chosen, the economic growth rate
dropshby 1.63 percent,from 2 percent per year to0.37 percent per year.
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The consequences are large. After 30 years, an economy growing at
2 percent per year increases per capitaincome by 81 percent whilean
economy growing at 0.37 percent increases per capitaincome by just
12 percent.!> Even after just 10 years, the economy growing at 2
percent increases by 21 percent while one growing at 0.37 percent
increases by just 3.8 percent.

King and Rebelo also explore the consequences of taxation in a
two-sector model where one sector produces a familiar consump-
tion/physical capital good and the other sector produces acore capital
good labeled human capital. The basic results are similar. However,
the two-sector model permits the ability to distinguish between taxes
levied on physical goodsand capital and human capital. Sinceincome
taxation amounts to taxing consumption and investment at the same
rate, anincreasein thetax rate reducesthelong-run growth rate of the
economy. It brings thisabout by reducing the capital/labor ratioin the
economy. On the other hand, aconsumption tax acts likeanondistor-
tionary lump-sum tax and will have noimpact on thelong-run growth
rate. Aslong as physical capital is used in the production of human
capital, thenevenif human capital isnot taxed directly, atax onincome
in general impacts growth but the magnitude depends on the impor-
tance of physical capital in the production of human capital.

The lessons learned from these exercises is that investment in a
broad concept of capital that includes human capital, can have quan-
titatively large effectson a nation's growth rate and thus the welfare
of its citizens. From a public policy perspective, this means that
policies intended to influenceinvestment may be quantitatively more
important than suggested by the traditional Solow view of capital
accumulation. Specifically, investment in human capital playsamore
prominent role and thus should not be ignored simply because it is
harder to measure than physical capital.

Growth with externalities and spillovers

The models | group under this category are similar to the ones just
described in that to generate sustained growth they must exhibit
constant returnsto scalein reproducible factorsfor someset of capital
goods. They differ becausethey exhibit external effects. Nevertheless,
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it isimportant to keep in mind that it is not the external effects that
generate sustained growth, but it is constant returns to scale in all
inputs that can be accumulated.

The work of Robert Lucas (1988), for example, emphasizes that
human capital accumulation has external effects on the productivity
of the economy. He postulates that an individual worker is more
productive, regardless of his skill level, if other workers have more
human capital. Theimportant implicationof theexternal effect isthat
under a purely competitiveequilibriumits presenceleadsto an under-
investment in human capital because private agents do not take into
account the external benefits of human capital accumulation. Since
the equilibrium growth rate in this model depends on the rate of
investment in both physical and human capital for al the reasons
discussed previously, the externdity implies that growth would be
higher with more investment in human capital. Thisframework sug-
gests the possibility that a government subsidy to human capital
formationor schooling could potentially result in a substantial improve-
ment in economic growth and welfare.

Another example of the role played by externa effects has been
proposed by Paul Romer (1986) in one of the seminal contributionsto
the new work on growth. Building on the work of Kenneth Arrow
(1962) and others, Romer's framework is conceptualy similar to
Lucas model just described except that the source of the externality
isthestock of knowledge. Knowledgeis produced by individuals, but
since newly produced knowledge can, at best, be only partialy kept
secret, the production of goods and services depends not only on
private knowledge, but on the aggregate stock of knowledge as well.
Firmsor individualsonly partialy reap the rewardsto the production
of knowledge and so a market equilibrium results in an under-invest-
ment in knowledge accumulation. Knowledge in this framework is
closely related to the level of technology so that Romer is explicitly
attempting to make technological progress something that is deter-
mined by the model rather than imposed externally. Some of Romer's
more recent work (for example, Romer [1990]) continuesto stressthe
importance of invention and the development of new technologies as
theengines of economic growth. In these newer models, firms cannot
appropriateall the rewardsto knowledge production so that the social
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rate of return exceeds the private rate of return to certain forms of
capital accumulation. Since knowledge and invention are devel oped
by private profit maximizing firms, the economy may under-invest in
these forms of capital. Consequently, public policies regarding tax
incentivesfor research and development, patents and property rights,
and regulatory issues may be critical to raising the growth rate and
economic welfare in these economies.

Barro (1990) has explored aframework that includes tax-financed
government services. In Barro's framework, government provides
twotypesof services. First, government providesconsumption-rel ated
services directly to households. These could be anything from food-
stampstoart work. Second, thegovernment sector suppliesproductive
goods that can be considered public capital and serve as an input to
private production. Services from infrastructure such as roads and
bridges as well as courts and police services which may enhance
property rightsare candidatesfor public provided capital. Both types
of services are assumed to befinanced by aflat rate incometax. The
production function must, as stressed before, exhibit constant returns
to scale in factors that can be accumulated, in this case private and
public capital. Otherwise, the long-run growth rate is once again
determined by the rate of technological progress.!6

The two types of government services impact long-run growth in
different ways. First, government consumption services have no
productiveimpact in this model economy, yet they arefinanced by an
income tax that lowers the return to the accumulation of capital.
Conseguently, increases in government supplied consumption ser-
vices reduces the long-run growth rate of the economy. Second,
government supplied capital inducestwo offsettingeffects. An increase
in publiccapital raisesthereturnsto privatecapital accumulation and thus
raises the long-run growth rate. The increase in the income tax rate
necessary to provide the capital actsto reduce thelong-run growth rate.
To balancethese two effectsand thusmaximizegrowth, the government
must supply publiccapital at the samelevel aswould be provided by the
privatesector. Supplyingmoreor lesscapital lowersthelong-rungrowth
rate. Thusashift from productiveto nonproductive spending by govern-
ment would lower the long-run growth rate. Barro also argues that
lookingacrosscountries,oneshould expect to seethat the higher theratio
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of productivespending to output, thelower long-run growth rates will
be.”

Industrial policies and endogenous growth

To some, these model s with externalitiesareattractive because they
appear to provide a rationale for government intervention and may
have been seen asjustifying atypeof "industria policy.” Unfortunately,
theleap from theory to practice in thiscaseisaparticularly large one.
Inthefirst place, welfareimproving subsidies of specific activitiesare
usually assumed to be offset by a nondistorting lump-sum tax else-
where in the economy. In reality, tax and subsidy schemes are never
so clear-cut. Subsidies are often financed by distortionary taxes and
thusthe benefits may be partially or totally offset. Second, the models
generally say that it may be beneficial to reduce the tax on, say,
research and devel opment or on investment in those technol ogiesthat
have the greatest external benefits. Such prescriptions are not easily
translated into a method of ** picking winners." The policymaker still
does not know which investments will have the biggest external
benefitsnorishelikely toknow inadvancewhich industrieswill make
the greatest contributionsto the state of knowledge or human capital.
Perhaps the best way to interpret these models is to recognize that
reducing the taxation on investment in human capital and the produc-
tion of knowledge will generally result in increases in sustained
growth rates and to the extent such investments generate external
benefits to the economy, the rewards are enhanced.

Economicgrowth in a cr oss-section of countries

Table 3 summarizes some of the facts surrounding the growth
experiences for a broad cross-section of countries for the period
1960-89. Thevariablesare onesthat arefrequently found in empirical
studies of economic growth. The 97 countries had an average growth
rate over the period of just over 2 percent. Of the 97 countries| have
arbitrarily classified, the 23 that grew on averagelessthan 0.5 percent
per year asslow growth countriesand they grew at an average annual
rate of about -0.3 percent. The 14 countries that grew faster than 3.5
percent are classified asfast growth countries.!®
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Table3
Growth Characteristicsof a Cross-Sectionof Countries
1960-1989
Overall Slow Fast growth  Correlation
average growth<5%  >3.5% with GDP
n=97 n=23 n=14 growth rate
Red itaGDP growth
196?&8%6Jp g 2.03% -.26% 4.88% 1.00
Investment share of GDP 21 17 .26 .61
Government consumption
shared GDP .15 .15 .14 .10
Inflationrate 23.00% 42.11% 7.90% -17
Standard deviation o
inflation rate 52.38 137.19 5.68 -.16
Exportsasashaed GDP .28 24 35 .30
Imports asasharedf GDP 33 30 40 31
Secondary school
enrollment rates 1960 21 .06 .34 41
Primary school enrollment
rates 1960 74 44 .98 .54
Population growth 2.06% 2.55% 1.26% -36
Revolutions and coups per
year 20 35 12 -37
Red per capitaGDPin 1960  $1840 $889 $1968 20

There are several interesting aspects to these data. First, countries
that grow faster typically devote alarger share of GDP to investment.
They have sharply lower inflation rates and thus resort to inflation as
asource of tax revenueto alesser degree than the countries that grow
slowly. Fast-growing countries also are engaged in trade with other
countriesto agreater degree than slow-growing countries. Moreover,
itisnot just export trade that isassociated withfast-growingcountries,
but imports also constitutealarger share of GDP. Both secondary and
primary school enrollments rates are higher in faster growing
economies. These enrollment rates have been used by Barro (1991)
and others as proxies for investment in human capital. Population
growth in the slow-growth countriesis 1.3 percent higher than in the
faster growing economies. The average number of revolutions or
coupsis a variable intended to capture the political (in)stability of a
country andisclearly larger for the sampleof slow growth economies.
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Barro (1991) and others have presented evidence that government
consumption to GDPisnegatively related to growth in some samples.
The measure used in Table 3 indicatesthat slow growing economies
have more government consumption to GDP that fast growing
countries, but the correlation is weak. The measure used in Table 3
does not correspond to the nonproductivegovernment spending empha-
sized in Barro's model. For a smaller sample of countries, Barro
constructs ameasure of government consumption that omitsspending
on education and nationa defense. He argues that these expenditures
are more like public investment than consumption. He finds that
measured appropriately, government consumption has significantly
negative association with average growth rates. He also finds that
public investment islargely unrelated to economic growth.

| have also reported the simple correlation of each variable with the
real per capita growth rate. These correlations point to investment,
trade, and school enrollments as the most correlated activities with
growth. The school enrollment rates are of particular interest since
they areasstrongly correlated withreal income growth asinvestment.

Finally, many authors have noted that in broad samples of countries
initial income levels are not correlated with subsequent economic
growth. If the Solow model is interpreted literally, the transitional
dynamics of the model would suggest that poor countries should grow
faster than rich ones so the correlation should be negative. In this
sample the correlation is positive rather than negative. Charts 2-5
visually depict several of these associations summarized in the table.
In Chart 2 the 97 countries are divided into quartiles based on their
income per capitain 1960. The average growth rate of the countries
in each quartile for the subsequent 29 year is then plotted. In this
sample, thissimplechart shows that richer countries on averagegrew
faster during the period than poor countries.

Charts 3-5 divide the countries according to their growth rate rather
than income. Chart 3 shows the positive association between invest-
ment shares and growth. Thisisoneof the most robust correlationsin
thetable. Chart 4 highlights theassociation betweenschool enrollment
rates in 1960 and growth. The more rapid growing countries appear
to have been investing more in human capita. Thisresultis particularly
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~ Chart2
Real Per Capita Growth and Real Income
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Chart 4
School Enrollment Ratesand Real Per Capita Growth
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important given the significant role played by human capital accu-
mulation in the new models of long-term growth. Finally, Chart 5
breaks down the rel ation between the volume of trade and growth. The
fastest growing countriesengaged in more tradein relation to the size
of the economy than slower growing nations.

Whilethesecomparisons areinteresting and instructive, the sample
containsa very wide variety of countries whose experiences, endow-
ments, and forms of government are quite different. It is helpful to
break out a subsampleof countriesthat are potentially moresimilar to
seeif therelations observed previously arerobust. Table4 replicates
the previous tablefor 24 countries of the Organization for Economic
Cooperation and Development (OECD). Compared to the larger
sample this is a fairly homogenous group of countries which were
generally among therichest nationsin 1960, if not always the fastest
growing.

It isinstructive to note the features that are associated with slower
economic growth and compare them to the broader sample. First, the
association between growth and investment remains strong. In this
sampleanegativecorrel ation between growth and government spend-
ing is more pronounced. Thereisalso a negative association between
the initial level of income and growth. Finaly, Table 4 includes a
variable that measures the average tax rate on income and profitsin
each country. In the endogenous growth models such atax would act
to discourage investment in both physical and human capital and thus
lower the growth rate. The correlation is indeed negative as seen in
thetable. Chart 6 displays this negative association between tax rates
and growth.

It would be wrong to take these simple correl ations as evidence of
causation running from the variable of interestin Tables 3or 4 toreal
economic growth. Many of them, such asinvestment rates, are endo-
genousvariables. That is, investment may cause morerapid economic
growth, but rapid economic growth may also increase the demand for
investment goods. Other variables might bespuriously correlated with
growth simply because they may be correlated with a third more
important variable. Infact, many of these variablesarecorrelated with
each other so determining the marginal impact on growth of any one
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of them may provedifficult. On theother hand, thissort of information
is suggestive and important for understanding various factors related
to long-run growth.

The empirical strategy followed in most of the literature is to
estimate various cross-country regressions in search of a set of stable
relations among the various variables suggested by the theories. One
of the mgjor difficultiesis that the data necessary to adequately test
the predictions of both the old and new models of growth are not
available. In some cases thequality of thedatais suspect and islikely
to be heavily influenced by measurement error.!?

Table4
Growth Characterigicsfor OECD Countries 1960-1989

Overdl Slow growth  Fastgrowth  Correlation

average <3.0% >3.0% with GDP
n=24 n=13 n=1| growth rate
Real per capitaGDP
growth 1960-89 3.00% 2.40% 3.71% 1.00
Investment share of GDP .23 21 .25 .61
Government consump-
tion shareof GDP 17 .19 16 -.45
Income & profit taxes
shareof GDP 12 14 .10 -52
Inflationrate 9.03% 8.33% 9.84% A3
Standard deviation of
inflation rate 5.61 -5.38 5.87 13
Exportsas a share of GDP .29 31 27 -17
Imports as a share of GDP .30 31 .29 -11
Secondary school
enrollment rates .50 St .50 -.15
Primary school
enrollment rates 1.10 1.10 1.09 .03
Population growth 78% .88% .67% -.14

Red per capita GDP
in 1960 $4333 $4990 $3534 -.68
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Chart 6
Real Economic Growth and Tax Ratesin OECD Countries

Average Per CapitaReal GDP Growth 1960-1989
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Levine and Renelt (1992) have examined these cross-country
regressions in great detail attempting to identify those relations that
appear robust. The following findings are summarized from their
conclusions:

Investment rates (for both physical and human capital) display
arobust positive correlation with average growth rates across a
wide variety of samples and specifications.

Tradeasashareof GDP is positively correlated with investment.
Moreover,import shareswork aswell asexport sharessogrowth
appearsto be closely associated with trade not just exports asis
sometimes asserted.

Poor countries seem to grow faster than rich countries if the
initial level of human capital isheld fixed as measured by school
enrollment rates. Thisconditional convergence property appears
significant over the 1960-89 period but does not appear to hold
oxer the 1974-89 period.
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Trade policy variables appear closely related to investment and
so their separate impact on growth cannot be determined inde-
pendently of investment.

The correlation of some fiscal policy variables with growth is
dependent on what other factors or policies are held fixed.

In some ways it is not surprising that policy variables are not
robustly correlated to growth, especially when investment is held
fixed. After al, if thereisachannel for policy it isthrough itsimpact
on the incentives to save and invest. Moreover, policiesare complex
and varied ranging from monetary andfiscal policiesto regulatory and
trade restrictions. Finally, policies within a country are frequently
highly correlated. For example, countries that have strong and large
central governmentsfreguently adopt awiderangeof potentially slow
growth policiesincluding higher taxes, morerestrictive tradepolicies,
more regulation of financial intermediaries, and so on. So if we are
clever, we may find a way of summarizing an entire package of
government policies employed by a country but it may prove very
difficult or impossible to disentangle empirically the separate effects
of oneaspect of policy from another.

Solow revisited

The work on endogenous growth models and their emphasis on
broader concepts of capital has prompted a number of authorsto ask
if theoriginal Solow framework with diminishing returnscan bemade
more consistent with data by broadening the concept of capital. Barro
(1991), Barroand Saa-i-Martin (1992) and Mankiw, Romer, and Well
(1992), for example, find evidence that after controlling for potential
differencesin steady states, andin particular differencesininvestment
in human capital, poor countries grow faster than rich countries.
Conditional convergenceof thissort isusually interpreted as support-
ing the Solow framework and its dependency on diminishing returns
and asinconsistent with endogenous growth models.

The logic of the Solow model with diminishing returns is that
countries will converge to a steady-state level of income per capita,
but not necessarily the same steady state. Thus without accountingfor
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the potential differencesin the steady-stateincomelevelsthere would
be no reason to expect to see poor countries growing faster than rich
ones and, indeed, Chart 2 and Table 3 make it clear that they don't.
However, convergence would beanticipated in the Solow framework
after conditioning on the determinants of the steady-state level of
income.

Mankiw, Romer, and Weil (1992) find evidence of such conditional
convergence but find that reasonabl eestimatesare produced only after
broadening theconcept of capital toincludehuman capital. Asaresullt,
the version of the Solow model constructed by these authors exhibits
acapital sharethat isat least 0.67 rather than the value of 0.33 that is
commonly associated with physical capital. Barro and Sala-i-Martin
(1992), through a similar analysis, arrive a an estimate of capital's
shareof 0.8. Both of these results point to a much moreimportant role
for capital accumulation and human capital accumulation because
their implied modelsare much lessinfluenced by thesharply diminish-
ing returns of the standard neoclassical framework. Nevertheless,
these analyses remain silent on the sources of sustained economic
growth since technological progress or productivity improvements
remain the sole source of growth in the steady state.

It was noted earlier that in the Solow framework with capital's share
set at 0.33, the convergence to a new steady state should have a
half-lifeof six to 10 years. With capital's shareincreased to 0.67, the
half-lifeincreasesto something on theorder of 30years, Oneimplica-
tion of thisslower transition isthat theimpact of policies that alter the
steady-state growth rateisspread out over much longer periods so that
impact on growth rates of thetransitional dynamicsinthese modelsis
even less. For example, if a policy increases the steady-state level of
income by 25 percent, but it takes 60 yearsinstead of 30 yearsto fully
close the gap, then, during the transition, growth rates would on
average only be 0.4 percent per year higher compared to 0.8 percent
higher for the model with a shorter transition period. Thus, using the
Solow model, even with a much higher capital share, does not really
offer much additional explanation for growth.

It is worth noting at this point that conditional convergence of the
type uncovered by these authorsis not necessarily inconsistent with
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the new theories of endogenous growth. In some settings where there
are multiple sectors, the new theories do predict transition pathsfrom
one steady-state path to another. Thusitisvery likely that someform
of convergence will be found in these models as well. What the
empirical literature hasfound may simply be evidence for the exist-
ence of transitional dynamics not adiscriminating test of old vs. new
theories of growth.

An assessment and prospectsfor thefuture

The new theories of economic growth seek explanations for sus-
tained economic growth and persisting disparitiesacross countriesin
incomelevelsand growthrates. Thetraditional view based onthework
of Robert Solow appeared to leave too much of such explanations to
unobserved exogenous forces like technological progress. Indeed,
economic policies intended to influence the rate of physical invest-
ment could not affect steady-state growth in this traditiona
framework. Such policies could influence the level of steady-state
output and thusthe transition to new long-run equilibrium. However,
diminishing returns to capital accumulation make it virtually impos-
siblefor the traditional model of growth to explain much of the very
large variations in income levels or growth rates.

The new growth theories are extensions of the basic neoclassical
framework developed by Solow. Thefeature that distinguishes these
models from the neoclassical framework is that they entertain the
possibility that the returnsto capital accumulation are nolonger bound
by diminishing margina productivity. In order to generate sustained
economic growth, these modelsfocus on the existence of a* core™ set
of capital goods that are constant returns to scale in reproducible
factorsof production. Breaking thedependenceondiminishingreturns
is frequently achieved by considering broad forms of capital in the
production process and especial focusing on theroleof human capital .
Anotherclosely related strategy istoconsider endogenoustechnologi-
ca progress where private investment in theacquisition of knowledge
or technology has external benefits that offer an escape from the
limitations of diminishing returns.

The implication of these models is that capital accumulation in all
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forms is quantitatively more important than in the traditional
framework. Consequently, they provide an interesting and rich
laboratory for investigating theimpact of policy on economic growth.
The sorts of public policies that impact the incentives of millions of
individuals to save and invest in both physical and human capital as
well asinvest in the development of new technologies turn out to be
central to thelong-run rate of growth.

It istoo early to measure how successful these attempts will be to
explain growth and understand how policiesarelikely tointeract with
anation's growthrate. Asyet these model s havesimply not confronted
thedatain waysthat will deliver answersto such important questions.
Understanding the role and significance of human capital or the
accumulation of knowledge and technology are difficult but the
payoffs are large.

Endnotes

'whether economists have been any more successful at these endeavors remains an open
question.

2Of the 24 countries, out of asample of 97, whose per capita incomes were in the bottom
quartile in 1960, 18 were 1n the bottom quartile in 1989, and 23 remained among the bottom 50
percent.

*Lucas (1987) argues that eliminating variability in consumption of the magnitude exper-
enced in the United States over the postwar period would be equivalent in utitity terms to an
increase in average real consumption of somewhere between 0.1 percent and maybeas much as
0.75 percent. On the other hand, raising the long-term growth rate by two percentage points
would be equivalent in utility to an increase of 31 percent in real consumption.

“lam assuming that the population and the labor force are the same. For purposes of this
discussion, nothing of importance is sacnificed with this simplification. It should be apparent
that this production technology exhibits diminishing returns to the capital/labor ratio K/L.

*In technical terms, the growth rate of the per capitacapital stock can be wntten as (kr+ -k )k
= gi sothat dividing the capital accumulation equation through by k yields gy =ik-8 = sAk™®-8,
where s is the investment rate i/y. As the caputal stock per capita grows, the first term, sAk’®,
declines until it reaches6.

SThe discusston in thetext will typically proceed asif the savings rate is predetermined since
this makes certain aspects of the framework moreintuitive. However, it isImportant to keep in
mind that savings rates are chosen by agents and so are endogenously determined. In order to
affect changes in the savings rate, the incentives to savings/investment must be altered.



TheSearchfor Growth 85

"Mankiw, Romer, and Weil (1992) find that if capital's share isset at one-third, they can only
explain 28 percent of the cross-country variation in long-run average income levels using a
sample of 75 countries. The model explainseven less of the variation among OECD countries.

#The investment to output ratio is proportional to the capital and output ratio in the steady
state and given the Cobb-Douglas technology is ¥/L= AfK/Y ] ory =Afksy (1,

®How fast an economy convergesto a new steady state is a matter of considerable debate.
Estimates apparently depend on the sample and other characteristics that are held fixed. Barro
and Sala-i-Martin (1990) and Mankiw, Romer, and Weil (1992) estimate that one-half the gap
isclosed anywhere between 25 years and 110 years depending on the sample considered. The
Solow model with a= 2 3 predicts that the gap should close much more rapidly and depends on
several parameters. King, Rebelo, and Plosser (1988) compute the half-life of the transition as
ranging from five to 10 years under a reasonable range of parameter assumptions.

10ing and Rebelo measure the welfare loss to this economy of the increase in taxes as
equivalent to a permanent 1.6 percent drop in real consumption.

1See Uzawa (1965) and L ucas (1988) for early work on incorporating the accumulation of
human capatal into a model of economic growth.

2 per capitaterms, this production function is Y/L = y = AK/L = Ak.

BFor this model with a constant Investment rates, the growth in the per capita capital stock
can be expressed as gk = sA - 6. Thus anything that raises the rate of investment, s, or the level
of technology, A, will also raise the growth rate.

YThe roleof financial intermediaries and their ability to allocate investment is explored by
King and Levine (1991, 1992) and by Roubim and Sala-i-Martin (1991).

15The welfare consequences are equally large. King and Rebelo estimate the loss due to the
tax increase isequivalent to adrop of 65 percent in real consumption.

'8 The potential for a sub-optimal competitive equilibrium arises in this framework if, for
example. tax ratesarefixed so that an Increase in private capital resultsin an increase in public
capital because output and therefore, public spending rises. If the increase in public capital 1s not
recognized as part of the retum to private capital accumulation then the resulting competiti ve equilibrium
will produce too littlegrowth sincethe social rate of return exceedsthe privaterateof return.

The reasoning behind this point is somewhat subtle. If governments are optimizing, then
the reason why different countries exhibit different spending ratios is that the relative produc-
tivity of public vs. privatecapital differsacross countries. Countries with higher spending ratios
and mgher taxes are hikely to experience lower growth rates because public capital must be
financed through adistortionary tax.

18The standard deviation of the average growth rates for the 97 countries is 1.78 percent so
the slow and fast growth countries are those that are slightly less than one standard deviation
from the mean.

®Summers and Heston (1991) grade the quality of their extensive cross-country dataset and
many of thecountnes rateaC- or D, especialy in Asia, Africa, and South America. Yetalarge
fraction of thecross-country variability in growth ratesansesfrom countrieson these continents.
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Commentary: The Search for Growth

N. Gregory Mankiw

For evaluating economic well-being, the single most important
statistic about an economy isitsincome per capita. Income per capita
measures how much the typical citizen receives for his contribution
toeconomic activity. And it measures the flow of resourcesavailable
for current consumption or for investment in the future.

Despite dl our problems, the United States continues to be blessed
with a high level of income per capita. U.S. income per capitais 1.5
times England's, 4.5 times Argentina's, and 23 times India's. The
United States and Japan are so close in income per capita that the
comparison becomes difficult, but by most measures, the standard of
living in the United Statesis still higher.

Y et, another way of looking at the data is |ess encouraging. Many
countries are growing faster than we are. Over the past 30 years,
income per capitarose by 5.1 percent per year in Japan and 2.5 percent
in Germany, but by only 2.1 percent in the United States. Of the 24
countriesin theOrganization for EconomicCooperationand Devel op-
ment (OECD), only three grew more slowly than the United States.

So the United States is richer than most countries, but many
countriesaregrowingfaster. Obviously, if the United Statescontinues
togrow more slowly than therest of theworld, it will eventually lose
its status as the economic frontrunner. And, if history isany guide, it
riskslosing itsroleasamilitary and political superpower aswell.

87
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What determines whether a country grows rapidly like Japan, or
slowly like the United States? How should economists model the
processof economic growth?How can policymakersencouragefaster
growth? These are the questionsthat theorists of economic growth try
toanswer. In hispaper, CharlesPlosser surveyssomeof the prominent
theories. He considers traditional theories of economic growth, as
derived from theearly work of Robert Solow, and endogenous growth
theories, which have attracted much interest during the past decade.

Although | agree with most of Plosser’s assessments, | would put a
different "spin™ on the conclusion. Rather than saying that we need
new theoriesof economic growth, | would suggest that wemerely need
to reinterpret traditional theories.

Plosser correctly pointsout that traditional growth theory, such as
Solow’s, emphasi zes the accumulation of capital. The usefulness of
thetheory is, therefore, limited to capital's importancein the produc-
tion process. In assessing traditional growth theory, the key question
is, how important is capital accumulation to production and growth?

Toanswer thisquestion, Solow’s theory points us toward a specific
number: the share of national income earned by capital. The capital
sharehastworolesin Solow’s theory. First, thelarger thecapital share,
the more important are rates of investment in explaining international
differencesin steady-stateincome. Second, thelarger thecapital share,
the longer is the time horizon over which an increase in investment
will stimulate economic growth.

So how large isthe capital share? According to the national income
accounts, capital receives only one-third of grossincome. If thisfact
is plugged back into Solow’s theory, we learn that capital accumula-
tion cannot easily explain the large international differences that we
observe. One-third issimply not alarge enough capital share to make
capital accumulation the key to understanding economic growth.

Economists differ in how they react to this conclusion. A common
reaction isto discard Solow’s theory and replace it with some newer,
fancier theory. By contrast, my reaction is less radical. Perhaps
Solow’s theory isright, but thefact iswrong. Perhaps capital actually
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receives much more than one-third of income.

There are two ways to argue that the capital share is larger than
one-third. One argument is that there are positive externalities to
capital. That is, some of the benefits to capital accumulation may
accrue not to the owners of capital but to othersin society. Thiswould
occurif, for example, new ideas arise ascapital isbuilt and theseideas
enter the general pool of knowledge. In this case, even if capita
receives only one-third of income, in somesenseit deservescredit for
more than one-third. How much extra credit is hard to judge.

A second argument for alarger capital shareisthat capital isamuch
broader concept than is suggested by the national incomeaccounts. In
thenational incomeaccounts, capital incomeincludesonly theincome
of physical capital, such as plant and equipment. More generally, we
accumulate capital whenever weforgo consumption today in order to
produce more income tomorrow. Surely, one of the most important
forms of capital accumulation is schooling. Yet the return to this
human capital is not part of capital income in the national income
accounts; instead, it is part of l1abor income. Therefore, the accounts
substantially underestimate the capital share of income.

Togaugethetruecapital share, we need to decide how much of labor
income should becredited to human capital. Todo this, we might ook
at the minimum wage, which is roughly the return to labor with
minimal human capital. The minimum wage today is roughly one-
third of the average wage. Thisfact suggests that the return to human
capital isabout two-thirds of labor income, or almost half of national
income.

Another way to estimate the human-capital share of incomeisto
look at the return to schooling. A large literaturein labor economics
finds that each year of schooling raisesa worker's wage by about 8
percent. Moreover, the average American has about 13 years of
schooling. Together these facts imply that the average worker earns
almost three times as much as he would without any human capital.
In other words, about two-thirds of the average worker's earningsis
thereturn to hiseducation. Again, thissuggeststhat the human-capital
share of national income is almost one-half.
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If we add this estimate of the human-capital share to the physical-
capital share of one-third, we find that the income from all forms of
capital equals about 80 percent of national income. This increase in
thecapital sharefromitstraditional valueof one-thirdtothisnew value
of four-fifths is crucial for how we evaluate theories of economic
growth. This new higher capital shareimpliesthat traditional growth
theory, with its emphasis on capital accumulation, can explain the
huge international differences in income per capita that we observe.
Anditimplies that high saving and investment can lead to high growth
over a horizon of many decades.

Let me now turn to the key question for policymakers: How can a
country achieve a high rate of economic growth? The Solow growth
model, interpreted broadly to include human capital, suggests that
there are four secrets to fast growth.

Secret togrowth #1: Start behind.

AsPlosser pointsout, the Solow growth model implies convergence
in standardsof living. That is, holding other things constant, countries
that start off poor will tend to grow faster than countriesthat start off
rich.

This prediction of thetheory explains much of theslow U.S. growth
during the past 30 years. Many countries have grown more quickly
than the United States simply because they started so far behind.
Germany grew quickly in the period after World War IT becauseit was
making up for the destruction of the war. Japan had to catch up not
only from the war, but also from its low state of development before
the war. In 1950, income per capita in Japan was only one-sixth of
incomein the United States. Now that thesecountriesare approaching
thelevel of incomeinthe United States, their growth rates havefallen
and are closer to ours.

Secret to growth #2: Saveand invest.
Individuals build their wealth by consuming less than their income

and investing the difference. Nations are no different. The more a
nation saves and invests, the more capital its workers have to work
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with, and the greater are their productivity and wages.

Thissimplelesson does not bode well for the United States. During
the 1980s, gross national saving in the United Sates averaged about
18 percent of GNP, compared to 31 percent for Japan. So not all of
Japan'sfast growth has been catch-up; part of it hascomefrom greater
thriftiness.

This comparison leads many to advocate policies to raise national
saving. One way would be to stimulate private saving through tax
incentives, such as a switch from income taxation to consumption
taxation. Another way would be to raise public saving—that is, to
reduce the government budget deficit that representsnegat i ve saving
for the nation.

Secr et to growth #3: Educate the young.

Aswith physical capital, building human capital requiresasacrifice
today in order to reap a benefit in the future. When we spend money
on schools and teachers, that money is unavailablefor current con-
sumption. Students who are building human capital must forgo the
wages they would have earned if they were in the labor force.

Fortunately, U.S. investment in human capital is not as meager as
U.S. investment in physical capital. An impressive 60 percent of our
students continue their education beyond high school, ascompared to
30 percent in Japan and Germany. Y et many countries do a better job
of educating the students that they do have in school. The typical
Japanese high school student spends 240 days per year in school,
compared to 180 daysfor the typical American student.

Secr et to growth #4: Keep populationgrowth low.

When the population of acountry growsrapidly, it ismoredifficult
toprovide new workerswith thetoolsand skillsneeded for production.
In other words, rapid population growth depresses the amount of
physical and human capital availablefor each worker, which in turn,
reduces each worker's productivity.
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Rapid population growth isnot a problem for the United States, but
it isa primary cause of poverty in the Third World. Over the past
several decades, the U.S. population has been growing at about 1.2
percent per year, which means that the population doubles every 58
years. By contrast, the typical country in sub-Saharan Africa has a
population growth rate of 2.8 percent per year, so the population
doublesevery 25 years. Not surprisingly, African productivity lagsfar
behind the rest of the world.

Sotherearethefour secretsof economicgrowth. Thesesecretscome
from the most basic Solow growth theory, and they areconsistent with
the international evidence.

Onenaggingquestion remains: If thesecretsof growth areassimple
as | have suggested, why does the United States have such a low
growth rate? Why don't we pursue policies to raise the growth rate?
To someextent, thefailure of Americaneconomic policy to promote
growth may reflect a genuine confusion about how rapid growth is
best achieved. But one can also take adarker view of the situation: If
capital accumulation is the key to growth, then prosperity tomorrow
requires sacrifice today. Itisarare politician whoiswilling to be the
bearer of such adifficult truth.

Endnote

'Professor Mankiw’s remarksarebased on hisjoint work with David Romer and David Weil.
See N. Gregory Mankiw, David Romer, and David Weil," A Contribution to the Empirics of
Economic Growth," Quarterly Journal of Economics, (May 1992), pp. 407-37.



Macroeconomic Policy
and Long-Run Growth

J. Bradford De Long
Lawrence H. Summers

The long-run trend of productivity growth is the sole important
determinant of theevolution of living standards. Thecurrent recession
has seen as large a fall in American consumption per capita as any
post-World War II recesson—a year-over-year decline of about 2.3
percent. Y et the post-1973 productivity slowdown inthe United States
has been an order of magnitude more significant, reducing current
consumption by nearly 30 percent. And the post-1973 productivity
slowdown has been more severeoutsidethan inside the United States.
Whilethegrowth rateof output per worker in the United Statesslowed
by 1.4 percentage points per year comparing the 1950-73 with the
1973-90 period, productivity growth has slowed by 4.5 percentage
points per year in Japan, 4.2 percentage points per year in Germany,
and by 1.9 percentage points for the Organization for Economic
Cooperation and Development (OECD) countries asa whole.

This paper addresses the role of macroeconomic policiesin deter-
mining long-run rates of productivity growth. Webegin by highlight-
ing aspects of the interspatial and intertemporal variation in
productivity growth which suggest that much of what isimportant for
raising growth rate lies in the domain of structural policy, since
macroeconomic policies are less than dominant in determining rates
of productivity growth. We then take up what we regard as the two
fundamental macroeconomic decisions any society makes. how aggre-
gatedemand (or itsnear-equivalent nominal income) will bemanaged,
and how total output will be alocated between consumption and
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various forms of investment. Our policy conclusions can be stated
succinctly:

Much of the variation in productivity growth rates cannot be
traced to macroeconomic policies and must be attributed to
structural and external factors. Itisimplausiblethat thedeteriora-
tion in productivity performance between the 1970s and 1980s
isthe result of macroeconomic policies that were inferior in the
1980s. Bad macroeconomic policies can insure dismal perfor-
mance. But good macroeconomic policies, while necessary, are
not sufficient for outstanding productivity performance.

Monetary policy that either encourages high inflation or permits
large-scale financial collapse can inflict severe damage on
productivity growth. Countriesin which workers, investors, and
entrepreneurs have confidence in the political independence of
an inflation-fighting central bank have attained significantly
more price stability. There i s some evidence, however, of
productivity costs from excessively zealous anti-inflation
policies.

Even substantial increases in investments that yield socia
returns of even 15 percent per year will haveonly modest effects
on observed rates of productivity growth. Only increases in
specificinvestmentswith very hi gh socia returns well in excess
of privatereturns haveaprospect of arresting any substantial part
of the productivity slowdown.

International comparisons suggest a special role for equipment
investmentasatrigger of productivity growth. Thissuggeststhat
neutrality across assets isan inappropriate goal for tax policies,
and that equi pment investment should receive special incentives.

The paper is organized as follows. The first section examines the
productivity growth record, focusing on the extent of variations in
productivity growth acrosscountriesand across decades. The second
section considerstheroleof nominal demand management policy. The
third section examines the relationship between rates of investment
and rates of return. It highlights the difficulty of raising growth rates
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by magnitudes comparable to theextent of the productivity slowdown
through general increases in investment, and emphasizes the impor-
tance of strategic high-return investments. The fourth section high-
lights the special role of equipment investment in spumng growth.
The final section concludes by commenting further on the policy
implications of our analysis.

Thegrowth record
The slowdown in productivity growth

The principal information that is available for making judgments
about the determinants of productivity and the role of policiesisthe
historical record. Table 1 reportsratesof output per worker growth by
decadefor the United States, other major OECD economies, and other
industrial economies. In the United States, gross domestic product
(GDP) per worker asestimated by Summersand Heston (1991)' grew
at 2.0 percent per year in thedecadefrom 1950t0 1960, by 2.5 percent
per year in the decade from 1960 to 1969,2 and by only 0.5 percent
per year in the decade from 1969 to 1979. It has only partialy
recovered to 1.4 percent per year in the decade from 1979 to 1990.
Comparing the past two decadesto thetwo decades beginning in 1950,
the rate of growth of output per worker has falen by 60 percent. A
doubling of output per worker took 31 yearsat the paceof growth seen
over 1950-69; it would take 73 years at the pace of growth of
1969-1990.

While the American productivity slowdown has been pronounced,
Table 1 demonstrates that it has been relatively mild by international
standards: theslowdown of 1.3 percentage points per year experienced
by the United States comparing the 1970s and 1980s to the 1950s and
1960s has been smaller than the slowdown in the average OECD, or
industrial economy. Rates of growth throughout the industrial world
in recent decades have been far below the rates seen in the first few
post-World War 11 decades that workers, managers, and politicians
then took for granted. From 1950 to 1960, GDP per worker in the
OECD grew at arate of 3 percent per year, and from 1960 to 1969,
growth was 3.5 percent per year. But from' 1969 to 1979, average
growth in output per worker in the OECD was only 1.8 percent per
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year, and over 1979 to 1990, only 1.6 percent per year.

Tablel
Ratesof Productivity Growth by Decade

Economy 1950-60 1960-69 1969-79 1979-90 1985-91
United States 2.0 25 ] 1.3 1.2
Japan 6.7 84 4.4 3.0 38
Germany 6.4 41 25 16 29
France 4.3 4.8 2.8 1.1 1.9
U.K. 25 2.3 21 1.7 1.8
Canada 1.8 2.6 T 1.2 10
Italy 6.0 52 37 19 2.3
Tota OECD* 3.0 35 1.8 16

Industrid Pacific

Rim Economiest+ 6.7 6.2 4.4 3.6

Industrid Latin

American

Economiest++ 2.7 2.8 21 -1.7

Average Indugtrid

Economy 33 37 24 1.0

* Total OECD product divided by number of OECD workers.

+O0ur list of industrialized Pacific Rim economies initially includes only Japan.
Hong Kong and Singaporejoin the list in 1960. Korea, Malaysia, and the
economy of the Taiwan province are added to thelist in 1979.

++ Argentina, Chile, Colombia, CostaRica, Mexico, Uruguay, and Venezuela.

Inlight of thefact that productivity growth hasdeclined much more
rapidly outside than inside the United States, it may seem surprising
to foreign observers that concerns about future living standards and
about competitiveness are so especialy pronounced in the United
States. Part of the explanation may lie in the increasing openness of
the American economy over the last decade, and in the emergence of
largetrade deficits. Another part of theexplanationissurely that other
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countriescontinue to grow morerapidly than the United States, albeit
by a smaller margin even as they approach U.S. productivity levels.
Relatively sow U.S. productivity growth was much less of aconcern
when American standards of living were far ahead of standards of
living abroad than it is today, asforeign standards of living approach
American levels. We, therefore, turn to a consideration of the extent
to which the patterns of growthillustrated in Table 1 can beexplained
by the convergence hypothesis—theidea that the further acountry is
behind, the more rapidly it can grow by importing technology in order
to catch up.

Cyclical adjustment

Chart 1 plots centered five-year moving averagesof annual growth
in cyclically adjusted output per worker3 since 1950 in the three
largest OECD economies. the United States, Japan, and West Ger-

4
many.

Chart1
Cyclically Adjusted Real GDP Per Worker Growth
Centered Five-Year Moving Averages
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Chart 2 plots a centered five-year moving average of output per
worker growth in the’OECD. The cyclica adjustment makes no
significant difference to the pattern of productivity growth. The 1980s
see amarked productivity growth slowdown relative to the 1950sand
the 1960s—the United Statesisthe only economy in which the 1980s
appear better than the 1970s. And the late 1980s show signs of a
deterioration of cyclically-adjusted productivity growth in the United
States back to the rates of the 1970s.

Chart 2
Cyclically Adjusted Real GDP Per Worker Growth
Five-Year Moving Averagefor the OECD

Percent
4.0

301

2.5

L5r

1.0
1950 ’55 ’60 ’65 70 15 ’80 '85 ’90

Even after an adjustment for the businesscycle, it appears clear that
productivity growth in theindustrialized world is much slower than it
was two decades ago. And for the industrialized world as a whole,
productivity growth appearsto havedeclined furtherin the 1980sfrom
its relatively disappointing level in the 1970s. It is apparent that for
the OECD as a whole, for Japan, and for Germany that cyclically
adjusted productivity growth has become markedly slower in the
1980s than it waseven in the 1970s. The United Statesisan outlier in
experiencing faster trend productivity growth in the 1980s than in the
1970s. And U.S. underlying productivity growth is noticeably slower
in the late than in the mid-1980s.
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Growth and 'convergence’

When World War II ended, there was an enormous gap in technol-
ogy, organization, and productivity between the United States and
other industrial economies. This gap had widened over the preceding
guarter century, as Europe served as the battleground for two extraor-
dinarily destructive wars punctuated by an eraof instability and slow
growth. This hasled many to attributefast post-World War II growth
inthenon-U.S. OECD to" catch-up" or a“rubber-band effect™ asother
industrial economiesquickly covered theground the United States had
broken in the 1920s and 1940s.5 Some have attributed the larger
productivity growth slowdown outside than inside the United States
to the reduced opportunities for catch-upand technology transfer left
after the successful growth of thefirst post-World War II generation.

A substantial literature has by now examined the convergence
hypothesis. A typical conclusion is that within the set of relatively
well-to-do economies, there is evidence of a convergence effect,
though such an effect is not present when very poor economies are
added to the sample unless additional control variables are included
intheanalysis. Chart 3 presentsa scatter plot of 10-year growth rates
againstinitia relative incomesfor al industrial economiesfor which
datawereavailable.® A negativerelationshipisapparent with thedata
suggesting that a percentage point increase in the gap between a
country's relative income and the United States is associated with an
0.036 percentage point increasein itsannual productivity growth rate.
Thisestimateisrelatively largecompared to othersin theliteratureon
convergence.7

Given thisestimate of the magnitude of the convergence effects, it
is a simple matter to construct estimates of convergence-adjusted
growth rates. For example, Germany in 1960 was at 52 percent of the
U.S. productivity level, so convergenceeffectsare estimated to account
for 0.036*(1-0.52), or 1.7 percentage points per year worth of its
productivity growth between 1960 and 1970. By 1980, German rela-
tive productivity had risen to 73 percent of U.S. productivity so
convergence accounted for much less-only 0.9 percentage'points
worth of German productivity growth.
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6 7 8 10

convergence-adjusted productivity

growth rates. Since the United States is always the most productive
country according totheseestimates, itsconvergence-adjusted growth
rate is always just equal to the raw growth rate reported in Table 1.
Comparing Tables 1 and 2, it is apparent that convergence accounts

for much of America’s relatively
toother OECD nations. Butgrow

slow productivity growth compared
th performancewaspoorinthe1970s

and the 1980s even after adjusting for convergence effects. And even
the convergence-adjusted slowdown has been greater outside the

United States and Canada.

Causesand consequences

The principal lesson that emerges from this brief review of produc-
tivity growthexperienceisthat nosimple macroeconomicexplanation
is likely to account for a large part of the variations in productivity
growth. Much of theproblemfor simple macroargumentscomesfrom
theslowdown between the 1970s and 1980s outside the United States.

The very broad extent and long

duration of the slowdown suggests

that broad, general explanations are in order—not explanations that
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Table2
Convergence-AdjustedRateof Productivity Growth
by Decade

Economy 1950-60 1960-69 1969-79 197990 1985-91
United States 2.0 2.5 5 1.4 1.2
Japan 3.7 5.7 2.3 1.8 3.0
Germany 4.0 24 1.1 i 2.1
France 2.2 3.0 1.4 3 1.0
UK. 8 i 5 3 5
Canada 1.3 2.1 2 7 5
Italy 3.6 3.1 2.1 1.0 1.6
Totd OECD 1.5 20 .6 4

Industria Pacific

Rim economies 3.3 3.1 1.4 1.5

Industria Latin

American economies 0 3 -4 -36
Averageindugtria

€conomy 9 1.6 5 -5

are limited in scope to particular economiesin particular years. Itis
tempting to attribute the productivity slowdown to therise of OPEC,
and to conclude that the rapid rise in oil prices in the 1970s had
longer-lasting and more damaging effects on industrial economies
than peopleat thetimerealized. A major difficulty with thisexplana-
tion is that although the 1970s see rapidly rising real oil prices, the
1980s see falling real oil prices. Y et growth does not appear to have
recovered.

It isalso tempting toattributeresponsibility to mistakesin monetary
and exchangeratepolicy in theinflationary 1970s. Inflation harmsthe
ability of the economy to allocate resources to appropriate uses, and
interacts with the tax systems of industrial economies in important
ways that threaten to significantly derange the market mechanism.
Nevertheless, it isonce again difficult to attribute much responsibility
for the productivity slowdown to the long-run consequences of the
inflation suffered in the 1970s, because the 1980s have not seen faster
growth 8
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Totheextent that the1980sdid see deteriorationin macroeconomic
policy in individual nations, those nations were not the nations in
which the dowdown gathered strength. It is the United States where
macroeconomicpolicy is most often thought to have taken aseriously
wrong turn. Y et the magnitudeof the growth slowdownin the United
States, whether adjusted for convergence and for the businesscycle
or not, isless than in many other OECD nations.

Y et another possibility i sthat theengine of growthisslowing down
because wearereachingthelimitsof thetechnologiesof theindustrial
revolution. All previousburstsof humantechnol ogical creativity have
eventually run into limits. Why should industrialization be different?
Herman Kahn was perhapsthe most prominent thinker to expect that
in the end the industrial revolution would produce a rise in living
standardsand productivity level sthat wouldfollow not an exponential
but alogistic curve.? Perhaps we are seeing the inflection point. This
possibility should be kept in mind.

Even if changesin macroeconomic policiesdo not account for the
bulk of variationsin growth rates, it does not follow that they are
irrelevant. We thereforeturn in the next three sectionsto scrutinizing
the relationship between macroeconomic policies and long-run
growth. We consider in the second section, the role of demand
management policy in creating the framework of price stability and
high capacity utilizationnecessary for the market systemto work well.
In the third and fourth sections, we consider theimpact of policieson
the savings and investment mix, and theinfluence of the savingsand
investment mix on growth.

Themanagement of nominal income

Despite the overwhelming importance of productivity growth as a
determinant of living standards, most macroeconomictextbookscon-
centrate on cyclical fluctuations in output and employment, and on
inflation.!® To useslightly dated parlance, most of theemphasisison
stabilization rather than growth policies. This emphasis reflects
broader social priorities. The mediaeverywheretrack unemployment
fluctuationsmuch moreattentively than productivity fluctuations. Job
creationis much moreprominentin political debatesthan productivity
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enhancement.

Since the end of the Second World War, governments in most
industrialized countries most of thetime havefelt an obligation to use
thetoolsof monetary andfiscal policy to mitigaterecessionsand avoid
depressions without allowing inflation to reach unacceptable levels.
The textbook view has been that the macroeconomic objectives of
output stabilization and inflation control are essentially independent
of the objective of rapid long-run growth. As the textbooks tell the
story, cyclical fluctuations of an economy around its potential or full
employment level of output depend on aggregate demand and its
determinants. Long-run growth depends on supply factors such asthe
accumulation of physical and human capital and technological
progress. It isnow generally accepted that whileinflationary policies
can impact levels of output in the short run, they cannot raise and run
therisk of reducing long-run levelsof output.

Given theimportance attached by policymakersto mitigating cycli-
cal fluctuations and maintaining low inflation rates, it is worthwhile
toinquire whether there areimportant connections between stabiliza-
tion policies and productivity growth that are not reflected in the
textbook model. Two potentially important connections stand out.
First, as many monetarists argue, countries that are more credibly
committed to price stability have asaconsequencelessinflation, and
asaresult, the market system functions better.

Second, as many Keynesians argue, policymakers who are too
willing to accept recessions may do semi-permanent damage to their
economies. Recessions mean less investment in human and physical
capital. When recessions lead to prolonged unemployment, human
capital atrophies. 1!

Central banksand stable price levels

Theextent to which acountry chooses to allow monetary policy to
be made without political control is probably a good proxy for its
relative commitment to price stability asopposed to actively combat-
ing recessions. Here we extend some earlier work on central bank
independence by considering itsrelationship to productivity growth.
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To varying degrees, post-World War II industrial economies have
delegated the management of nominal income to central banks. In
some countries—like Italy, New Zealand, and Spain—the central
bank is subject to relatively close control by the executive. In other
countries— like Germany and Switzerland, with the United States
relatively close behind—the central bank has substantial inde-
pendence from the executive. The degree to which central banks are
independent, and have the freedom to shape their own demand
management policy safe from strong short-run political pressures,
changesonly slowly over timeasinstitutions, attitudes, and operating
procedures change. 12

The strong inverse correlation between central bank independence
and inflation has been highlighted by a number of authors, including
Alesina(1988), and Grilli, Masciandaro, and Tabellini (1991): These
authors consider two different ways of measuring central bank inde-
pendence: the first, the index constructed and used by Alesina
(1988),!3 and the second, anindex constructed by Grilli, Masciandaro,
and Tabellini (1991). Alesina's (1988) index rates the political inde-
pendence of the central bank on ascale of 1 to 4 asdetermined by the
institutional relationship between the central bank and the executive
and the frequency of contacts between central bankers and executive
branch officias. Grilli, Masciandaro, and Tabellini's (1991) index
considersawider rangeof considerations, of whichthe mostimportant
isthe ability of the government toforce the central bank to finance its
deficits.14

Here we reproduce and extend Alesina and Summers (1991)
analysis of the relationship between central bank independence and
real aspects of economic performance. Alesina's (1988) index covers
16 OECD nations.!d Grilli, Masciandaro, and Tabellini calculate
index values for 14 of these nations. We interpolated values of the
GMT index for thetwo missing OECD nations, Norway and Sweden,
from alinear regression of the GMT index on the Alesinaindex. We
then scaled both indexes to have a mean of zero and a unit standard
deviation, and averaged them to obtain a single overall index of
"*central bank independence.” A higher valueof theindex corresponds
to a more independent centralbank: In our sample the two most
independent central banks are those of Switzerland and Germany,
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followed by the United States. Theleast independent are New Zealand,
Spain, and Italy.

Chart 4 plots the average inflation rate, in percent per year, exper-
ienced by an OECD economy over 1955-90 on the vertical axis and
the value of the central bank independence measure on the horizontal
axis. This graph shows a near-perfect inverse correlation between
central bank independence and average inflation rates.!® In this
sample, four-fifths of the variation in averageinflation rates over the
1955-90 generation can be accounted for by the Alesina-Grilli, Mas-
ciandaro, and Tabellini measure of central bank independence. Given
that theindex wasconstructed without referencetoinflation outcomes
by examining the institutional structure of the central bank-govern-
ment relationship, thisisaremarkably high correlation.

Theinstitutional independence of the central bank, as measured by
the Alesinaand by other indexes, is usefully thought of asdetermined
before and independently of the macroeconomic shocksand policies
of the post-World War 11 era. Central bank laws and traditions change

Chart 4
Inflation and Central Bank I ndependence
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only slowly, and do not in the short run reflect the relative aversion of
individual governments or finance ministers for inflation. In thelong
run, periods of highinflation do appear totrigger reform of the central
banking lawsin away to grant the bank more independence.!” But in
the short run, it isdifficult to think that the association between low
inflation and central bank independence reflects anything but central
bankers' willingnesstoact accordingtotheir ownaversiontoinflation,
whenever theingtitutional structure allows them freedom to do so.!8

Do independent, inflation-averse central banks buy low rates of
price increase at the price of high unemployment, or low growth?
Alesina and Summers (1991) report no association-either substan-
tively or statistically significant — betweencentral bank independence
and high unemployment or slow growth—and conclude that *'the
monetary discipline associated with central bank independence
reducesthelevel and variability of inflation, but does not have either
large benefits or costsin termsof real macroeconomic performance.”
Here we make an even stronger casefor the positive effects of central
bank independence. Alesina and Summers (1991) examined the cor-
relation between central bank independence and GDP per worker
growth, and found no relation, asis shown in Chart 5.

Here we regress GDP per worker growth over 1955-90 on both the
degree of central bank independence and also on the initial level of
GDP per worker, to pick up the convergence effects discussed in the
preceding section. Chart 6 plotsthe partial scatter of output per worker
growth and central bank independence. The difference between a
point's vertical location and the dotted horizontal linein the middle of
the graph measures the difference between the actual output per
worker growth rate over 1955-90 and the level of growth that would
have been predicted, given the correlation between initial GDP per
worker levels and subsequent growth, if central bank independence
had no association with growth. The horizontal axis scale is deter-
mined by the difference between the actual measure of central bank
independence and what one would have expected central bank inde-
pendence to be given the correlation of independence and theinitial
GDP per worker level.!? A partial scatter plot shows the relationship
between a pair of variables after each has been adjusted by the
relationshipit has with the other factorsincluded in the analysis.
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Economies that were relatively rich in 1955 tend to have inde-
pendent central banks. But such economies also have smaller oppor-
tunitiesfor rapid growth through technology transfer. Chart 6 shows
that, holding constant initial output per worker levels, ashiftin degree
of independence from that possessed by Italy's central bank to that
possessed by the U.S. Federal Reserve—an increase of 2 unitsin the
Alesina-Grilli, Masciandaro, and Tabellini index —is associated with
an increase in the rate of GDP per worker growth of 0.8 percentage
points per year.

Chart 6 cannot be interpreted as a structural relationship, showing
that independent central banks are the key to very rapid growth. All
of the other determinants of economic growth are omitted from the
regression. Theinclusion of someof these other determinants, such as
investment, greatly attenuates the significance and magnitude of the
central bank independence variable. Furthermore, it may be that the
association between central bank independence and rapid growth is
spurious. Both may reflect organized, disciplined, and market-com-
mitted governments.

Nevertheless, the strong partial correlation between growth and
central bank independence is striking. There is surely no reason to
suspect that inflation-averse central banks have significantly lowered
growth rates in the OECD over the past generation: anyone wanting
to make such a case would have to make the unconvincing argument
that the negativeeffects of central bank independence on growth have
been overbalanced by other factors that by coincidence just happened
toal so be present in economies with independent central banks. Some
portion of the positiveassociation between central bank independence
and economic growth may well arise because an independent central
bank and alow-inflation environment allow the price system to work
more effectively.

Can there be too much pursuit d price stability?

The evidence in the preceding subsection provides no support for
theideathatamorepolitically driven and thereforerecession-sensitive
monetary policy increaseslong-run productivity growth. And thereis
some weak suggestion in thedatathat it may even reduce productivity



Macroeconomic Policy and Long-Run Growth 109

growth. Thisshould not betoosurprising. AsChart 7, basedon Alesina
and Summers (1991) demongtrates, there is no evidence that more
politically responsive monetary policies actualy mitigate cyclical
variability in output. And thereis no sign that they lead to lower rates
of unemployment. Hence, they do not reap any benefitsfrom avoiding
recessions.

Chart7
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Inlight of the zero inflation targets that have been set in a number
of countries, periodicproposalsfor azeroinflationtargetin the United
States, the very low rates of inflation now prevailing in much of the
industrialized world, and the commitment of many traditionally infla-
tionary economiestofixed exchangerates, it ssemsworthwhileto ask:
can austerity be overdone? At the grossest level, the answer to the
question is surely "yes" Monetary policiesin the early years of the
Depressionin the United Statesby allowing adeflation that penalized
debtors at the expense of creditors surely contributed to the depth of
the Depression. As historiansof the Great Depression like Friedman
and Schwartz (1962) and Temin (1990) have long emphasized, the
U.S. Federa Reserve allowed the money stock to contract in the
Depression in large part because they feared the inflationary conse-
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guences of being seen to move away from the operating procedures
they believed had been traditional under the gold standard.

Evenleavingdramaticinstancesof policy failurelikethe Depression
aside, we suspect it would be a mistake to extrapolate the results on
the benefits of central bank independence too far. On almost any
theory of why inflation is costly, reducing inflation from 10 percent
to5 percent islikely to be much more beneficial than reducing it from
5 percent to zero. So austerity encounters diminishing returns. And
there are potentially important benefits of a policy of low positive
inflation. It makesroom for real interest ratesto be negative at times,
and for relative wages to adjust without the need for nominal wage
declines. It may also be more credible than a policy of zero inflation
and therefore it may require smaller output losses as the public
overestimates the monetary authority's willingness to meet nominal
demands. Moregenerally, a policy of low inflation helpsto avoid the
financial and redl costs of a transition to zero inflation.

OECD experience does not permit ajudgment of the merits of very
low inflation, sincethetwo countrieswith thelowest averageinflation
rates after 1955, Switzerland and Germany, have inflation rates that
have averaged 3 percent per year, arate at which prices double every
generation. As Chart 6 illustrated, these two countries have growth
records that are less than what one would have predicted on the basis
of convergence effects and an assumption that each additional point
on the central bank independent indexes carries the same growth
benefits.

Furthermore, the macroeconomic strain associated with strong dis-
inflation in New Zealand and Canada in recent years, and the extraor-
dinary strains imposed on European countries as the exchange rate
mechanism (ERM) forced rapid disinflation up to its recent suspen-
sion, both point up the potential transition costsof moving to regimes
of strict price stability.

These arguments gain further weight when one considers the recent
context of monetary policy in the United States. A large easing of
monetary policy, as measured by interest rates, moderated but did not
fully counteract theforcesgenerating the recession that began in 1990.
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Therelaxation of monetary policy seen over the past threeyearsin the
United Stateswould have been arithmetically impossiblehad inflation
and nominal interest rates both been three percentage pointslower in
.1989. Thusamore vigorous policy of reducing inflation to zero in the
mid-1980s might haveled toarecent recession much moreseverethan
we havein fact seen.

Reversing the productivity sowdown: higher investment

One of the most fundamental economic decisions that any society
makesis the decision asto how resourcesareto be allocated between
the present and the future, or equivalently between consumption and
investment. Strategies for increasing the rate of growth in living
standardsinvariably emphasizein someway increasinginvestmentin
the future, while sometimes recognizing that this will mean reduced
consumption in the present, at least in a fully-employed economy.
Hereweexaminebriefly the potential contributionof increased invest-
ment to economic growth. We highlight somerelatively dismal scien-
tific arithmetic demonstrating that only very high-return investments
or hugeincreasesininvestment rateshavethepotential todramatically
alter growth rates.

A very simple arithmetic relationship, Equation (1), is useful in
thinking about the relationship between investment and growth:

(1) Ag=rA(1/Y)

In words, the equation says that the instantaneous increase in an
economy's growth ratefrom an increasein itsinvestment shareisthe
product of two things: the increase in the share of output that is
invested, and thesocial rateof return on the investment. For example,
if an economy increases itsinvestment share by 3 percent of GDPand
the investment yields a 10 percent rate of return, its instantaneous
output growth rate will rise by 0.30 percentage points.

For the purpose of thinking about long-run growth rates, theinstan-
taneous growth rates of Equation (1) exaggerate significantly the
potential of increased investment for two reasons. First, as more and
morecapital of any given typeisaccumulated, diminishing returnsare
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likely to set in. Second, capital depreciates and so an increase in the
investment rate ultimately leads to a higher capital stock, but not one
permanently increasing at faster than the long-run output growth rate.
Calculations presented in De Long and Summers (1991) suggest that
for standard growth models calibrated to the U.S. experience, agiven
boost to investment would increase growth rates over a20-year period
by approximately half of the boost's initial effect on the growth rate.

Equation (1) has dismal implications for both efforts to explain
variations in growth rates on the basis of differences in investment
rates, and efforts to increase growth rates by increasing investment
shares. In the first section of this paper, we noted that productivity
growth in the OECD as a whole has fallen by 1.8 percentage points
per year comparing the 1960s to the 1980s. To boost long-run growth
back up to its earlier, higher level through increasing investment
shares—even investments that yielded 15 percent per year —would,
on the basis of De Long and Summers' (1991) calculations. require
an increase of 24 percentage pointsin theinvestment share of national
product. It islogic of this type that explains why growth-accounting
exercisesin the tradition of Solow (1957) typically assign so small a
role to capital accumulation in accounting for productivity growth.

With respect to living standards, the arithmetic is even more dis-
couraging. If investmentsearneven al5 percent return, it will beseven
years before permanent increases in investment begin to pay off by
generating higher levels of consumption: for the first six years, the
increase in output generated by past higher investment is more than
offset, in terms of current consumption. by the deduction necessary to
finance thisyear's higher investment.

What are the policy implications? The first obvious implication is
that raising the quality of investment is very important relative to
raising the quantity of investment. With most economiesinvesting in
excessof aquarter of GDPin privatecapital, schooling, infrastructure,
and research and development, relatively small percentage-point
changesin the rate of return on investment can induce large increases
in growth. Finding the highest return investments, and managing
public investmentsasefficiently as possible, istherefore crucial.
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Second, it appearsvery unlikely that there are many investmentsleft
open that have ex-ante private returns far above 10 percent per year.
Take as an example investing in going to college. At present, the
average gap in earnings between young (25 to 34) white males with
no college and with B.A.s is about 70 percent. Thisis a huge gap: in
today's America, going to college is one of the best investments
anyone can make. But spending four years in college has substantial
costs: the four years' worth of wages not earned while the student is
out of thelabor force, and perhapshalf again as much in thedirect cost
of education. Comparing the 70 percent increase in wages accruing to
those with B.A.s to the roughly six years worth of income that the
B.A. costs to acquire reveas that investments in higher education
promise arate of return of about 10 percent per year. Thus even an
investment as worthwhile for an individual, and as attractive for
society, as college, is in the class of investments that cannot be
expected to lead to large boosts in the growth rate.

In order to identify investments with high enough socia returns to
haveasubstantial impact on growth, itisnecessary tofind investments
with substantial external benefits not captured by the entity undertak-
ing the investment. Identifying and promoting such strategic invest-
ments is a critical way in which public policy can promote growth.
Much of this involves policy with a structural or microeconomic
dimension, which lies outside the scope of this paper. We do present
some evidence in the next section suggesting that policies promoting
equipment investment can havelarge external benefits.

Third, it appearsthat in the United Statestoday deficit reduction can
have, a most, a minor impact on long-run growth rates. It is surely
worthwhile to reduce thedeficit: from the point of view of thecountry
asawhole, deficit reduction has no cost —what we would pay now in
increased taxes we would saveinlowered futuretaxes—and promises
significant benefits by evening out the cross-generational tax burden
and removing asource of uncertainty about the long-run commitment
of the United States to low inflation. But deficit reduction is not a
policy that would reverse the productivity slowdown. Since one
percentage point of GDP’s worth of deficit reduction would notinduce
afull percentage point's increasein national savings, theeffect of each
percentage point of deficit reduction on long-run growth would, in all



114 J. Bradford De Long and Lawrence H. Summers

likelihood, be smaller than even the modest increases calculated
above.

We are led to conclude that policies to boost the share of output
devoted to investment in genera are worth undertaking on their own
terms: they do promise benefits worth more than their costs. But they
are not going to advance the ball very far in the game of economic
growth. " Three yards and a cloud of dust” iswhat they will produce.
Only "long bal" investments that have large external benefits and
promise extremely high social returns will have the potential to
significantly accelerate growth.

The observations that economies do exhibit substantial differences
in their rates of productivity growth, and that these differences must
be a consequence of decisions about resource allocation suggest that
such high-return investments do exist. The challenge for economic
research and policy isto find them.

Supernor mal returns: investment in equipment
The cross-section correlation of growth and equipment investment

Isthere, in fact, reason to believe that shifts in rates of investment,
especidly of particular kinds of investment, might have large effects
on economic growth rates? In earlier work, De Long and Summers
(1991),29 we argued that the cross-sectional distribution of growth
rates across economies in the post-World War II period strongly
suggeststhat investmentsin machinery and equipment are astrategic
factor in growth, and do carry substantial external benefits.

The idea that machinery investment might be necessary for rapid
productivity growth is not new. Economic historians have written of
the close association of machinery investment and economic growth
since the beginning of the Industrial Revolution. New technologies
have been embodied in new types of machines. a the end of the
eighteenth century, steam engines were necessary for steam power,
and automatic textile manufacture required power loomsand spinning
machines; intheearly twentieth century, assembly lineproduction was
unthinkable without heavy investments in the new generations of
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high-precision metal shaping machinesthat made parts interchange-
able and assembly lines possible. Recent innovations fit the same
pattern: basic oxygen furnace and continuous-casting steel-making
technol ogies need oxygen furnaces and continuous casters. " Flexible
system™ implementations of mass production need numerically con-
trolled machinetools.

Here we document the close association of equipment investment
and economic growth. We present regressions of economic growth on
equipment investment, and on other factors that are plausible deter-
minants and correlates of growth, over a period 1960-85 chosen to
maximize the number of economies in our sample. We restrict our
attention to that group of economies, whose growth we tracked in an
earlier section, that had already proceeded relatively far along theroad
of industriaization by 1960.2! Our sampleisfurther restricted by data
availability.

Since we study the correlation of growth not with just total invest-
ment but with the different subcomponentsof investment, our sample
isrestricted to nations that were surveyed in one of the U.N. Interna-
tional Comparison Project (ICP) benchmarks, and for which we have
relatively detailed information on relative price and quantity struc-
tures, at least for benchmark years. In the end, our sample consists of
47 economies.22 An important additional advantage of our |CP data
isthat it takes account of differences across countries in the relative
prices of capital goods. Other comparisons of investment across
countries measure "' investment effort” — how much of consumptionis
foregone asaresult of theinvestment decisions made in an economy.
Since relative prices of capital goods vary widely, investment effort
can be a poor guide to the actual quantity of new capital purchased
and installed. We believe that thisisone reason why the conventional
wisdom is that the cross-nation investment-growth relationship is
weak. |CPdataare sensitiveto this potentia difficulty, allowing usto
study not the association between growth and investment effort but
the association between growth and investment.

Chart 8 and Equation (2) below?? show the strong association
between differencesin machinery investment rates and differencesin
economic growth rates that we typicaly find. Equation (2) below
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Chart 8
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Chart 8 reportstheestimated equation from aregressionof growthin
GDP per worker over 1960-85 on five factors. First comes the 1960
productivity gap vis-a-vis the United States. Thisfactor isincludedto
account for the potential gains from acquiring and adapting the tech-
nologiesof theindustrial West open to poorer economies. Becauseof
this factor, we would expect poorer economies to grow faster than
richer onesif other thingswere equal. The second factor isthe rate of
labor force growth. A faster rate of growth of thelabor force implies
that a greater share of national product must be devoted to invest-
ment—Aboth in physical capital and in education—smply to keep the
averagelevel of skillsand the amount of physical capital used by the
average worker constant.

Thethirdfactoristheaveragesecondary school enrollmentrateover
thesample. Thisisaproxy for therateof investmentin human capital
through formal education. However, it is not a very good proxy
(Schultz, 1992). In our regressions, the secondary school education
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rate does not appear to be a strong and significant independent corre-
late of growth. But it is premature to conclude that education is not
important: education almost surely is important. Instead, the lack of
significance of our human capital investment proxiesin our cross-na-
tional regressions should most likely be attributed to the large diver-
gence between measured schooling and actual skills learned. The
fourth factor is the average rate of investment over 1960-85 in
machinery and equipment. This factor is a measure not only of
accumulation but also a proxy for a number of waysin which invest-
ment might lead to higher productivity through technology transfer,
and through learning by doing.

Thefifth and last factor isthe rate of investment in categories other
than machinery and equipment. Thisfactor measures the importance
of capital accumulation in general, for there is no specia reason to
believe that nonmachinery investment should be especialy fruitful
either asacarrier of new technologies or asamajor sourceof informal
education through |earning-by-doing.

The data used are a later vintage of those used in De Long and
Summers(1991).24 Not suprisingly, theresultsaresimilar. Equipment
investment has a very strong association with output per worker
growth. In this sample, each extra percentage point of total output
devoted to investment in machinery and equipment isassociated with
an increase of 0.26 percentage points per year in economic growth.
Nonmachinery investment has a statistically significant association
with growth, but the magnitude of the coefficient isonly one-quarter
aslarge asfor machinery investment—and is not out of line with what
one would predict from the " standard model™ discussed above. The
difference between the equipment and the nonequipment investment
coefficient is highly significant, with at-statistic on the difference of
more than three.2>

Chart 8 shows the partial scatter of growth and machinery invest-
ment. | mportant observationsin generating thehigh machinery invest-
ment coefficient include Singapore, Japan, | srael, and Brazil —all with
high machinery investment rates and high growth rates—and Argen-
tina, Chile, Jamaica, .Nicaragua, and Uruguay with low growth and
low rates of machinery investment. For the United States vs. Japan
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though, the difference in equipment investment accounts for two
percentage points of the U.S.-Japan growth gap.

Nonmachinery investment plays a much smaller role in accounting
for differencesin output per worker growth. And labor force growth
and theschool enrollmentratedo not haveany s gnificant effect —athough
as noted above, this may tell us more about the inadequacy of the
secondary school enrollment proxy than about the true relationship
between schooling and growth.

Equipment investment and growth: causation

The strong correlation between machinery investment and
economic growth does not necessarily imply that aboost in machinery
investment sharesisthe best road to agrowth acceleration. It could be
that machinery and growth are correlated not because an ample supply
of machinery leads to fast growth, but because fast growth leads to a
high demand for machinery. Even if ahigh rate of machinery invest-
ment is a cause and not a consequence of rapid growth, it is not
necessarily the casethat the entire estimated coefficient on machinery
investment in our cross-nation regressions can be interpreted as
measuring the growth boost that would be produced by a policy-in-
duced shift in the machinery investment share. A high rate of
machinery investment might well be asignal that an economy has a
climate favorable to growth, and that a number of other growth-caus-
ing factorsomitted from thelist of independent variablesarefavorable
as well. In this case, the high coefficient on machinery investment
would reflect boththedirect effect of machinery investmenton growth
and the extra correlation arising because a high rate of machinery
investment is a proxy for the presence of other growth-producing
factors.

Thefirst possibility —that machinery is moreeffect of rapid growth
than cause—we dismissed in De Long and Summers (1991) because
ahigh rate of machinery investment and pace of growth were corre-
lated not with relatively high, but with low machinery prices.26 If
machinery were the effect of fast growth, it would be because fast
growth would shift the demand for machinery outward, and movethe
economy up and out along its machinery supply curve. Thuswewould
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see fast growth and high machinery investment correlated with high
machinery prices. Instead, we see fast growth and high machinery
investment correlated with low machinery prices. To us, thissupply-
and-demand argument is powerful evidence that fast growthis not a
cause but an effect of ahigh rate of machinery investment.

There remains the possibility that the high equipment investment
coefficient arises in part because machinery investment is a good
proxy for other, hard-to-measure factors making for economic growth.
In such a case the association between equipment investment and
growth would not bea" structural™ one, and policy-induced boostsin
rates of investment in machinery and egquipment would be unlikely to
raise output growth rates as much as the cross-nation correlations
suggest.

In general, the assertion that the strong association between
machinery investment and growth reflectsastructural causal relation-
ship running from machinery to growth isaclaim that a given shift in
machinery investment— however engineered—will be associated
with a constant shift in growth. The next best thing to direct exper-
imental evidence isthe examination of different dimensions of varia-
tionin machinery to see whether dimensionsof variation in machinery
investment driven by different factors have the same impact on
growth. To do this, we examine the relationship between growth and
various components of equipment investment associated with dif-
ferent aspects of national economic policies.?’

Table 3 reports such regressions of growth on different dimensions
of variationin machinery investment. Theestimated machinery invest-
ment coefficient measuresthe association between output growth and
that portion of machinery investment that is correlated with the par-
ticular instrumental variable. In addition to the baseline case without
any instruments, four sets of instrumental variables are used: the
average nominal savingsshareof GDPover 1960-85, Aitken's (1991)
estimates of the deviation of the real relative price of machinery and
equipment from its value expected given the economy's degree of
development, and World Bank estimatesof tariff and nontariff barriers
to imports of machinery and equipment.
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AsTable 3 shows, no matter which of these dimensionsof variation
in machinery investment we examine, the association of machinery
investment and growth remains approximately the same. Estimated
coefficientsrange from 0.196 t0 0.271. The similarity of the associa-
tion with growth of these different dimensions of variation in
machinery investment provides powerful evidence that the
machinery-growth nexusis' structural,” and doesnot arisein any large
part because a high rate of machinery investment isasignal that other
growth-related factors are favorable.

Table3
Instrumental Variables Regressionsof Growth
on Machinery Investment

. Labor  Produc- R’
Machinery  Other force tivity (2d

Instrument Invesment Investment growth gap stage) SEE p

No ingtruments 250 070 -030 034 652 .008 47
(.040) (.028) (.126) (.006)

Savingsrae 224 079  -037 031 507 .009 46
(.059) (.034) (.151) (.008)

Relative price of

machinery 210 092 -103 040 610 008 31
(.086) (.045) (.164) (.011)

Tariffsand

nontariff barriers

on capitd goods .196- 077 016 027 309 011 39

(136) (.048) (.208) (O11)

In spite of the similarity of the estimated machinery investment
coefficients, the different instrumental variables regressions do cap-
turedifferent aspects of the variation in machinery investment. In the
second line of Table 3—which shows the effect on growth of that
component of machinery correlated with aggregate nominal savings
rates—the most influential observations are the Asian trio of Japan,
Singapore, and Hong Kong with high, and Ecuador, Uruguay, and
Switzerland with low savings, equipment investment, and growth
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rates. The third line— showing the effect of that component of equip-
ment investment correlated with alow real price of machinery —has
fewer data pointsand a somewhat different set of influential observa-
tions: the three most influential high-growth high-investment low-
price economies are Japan, |srael, and Greece.

The different regressions in Table 3 do, indeed, examine different
components of the variation of equipment investment rates across
countries. Yet all of the estimated coefficients are very similar. We
think it very unlikely that the association of growth with each of these
components of equipment investment would be equally strong if
equipment investment were merely a signal, and not an important
cause, of growth.

The point made in this section—that there are some investments,
investments in machinery and equipment, that have the potential to
boost total factor productivity directly by sparkingtechnology transfer
and learning-by-doing— isfar from new. It was a centerpiece of the
analysisof Kennedy's Council of Economic Advisers, which blamed
what they saw as slow productivity growth in the 1950s on afalling
and misallocated share of investment (Tobin and Weidenbaum 1988).
The 1962 Economic Report of the President called for increased
investment in plant and equipment, subsidized by accelerated
depreciation and an investment tax credit. In their view, productivity
growth and capital accumulation were closely linked:

[When] investment was more rapid, there was an accompanying
acceleration of productivity gains. . . Investment in new equip-
ment serves as a vehicle for technological improvementsand is
perhaps the most important way in which laboratory discoveries
becomeincorporated into the production process. Without their
embodiment in new eguipment, many new ideas would lie
fallow... Thisinteraction between investment and technological

change permits each worker to have not only more tools, but
better tools as well.?

Thissection hasfocused on equipmentinvestmentalmostexclusively,
because unlike other forms of potentially strategic high-return invest-
ment, like research and development or education, it is substantially
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influenced by macroeconomic policy tools. The policy instruments
with the potential toincrease equipment investment areclear enough,
and arethoseidentified by the Kennedy Council of Economic Advisers
in its 1962 reports: high rates of national saving by making possible
looser monetary policy reduces the cost of capital and encourages
equipment investment. Increased national saving caused by tighter
fiscal policy orincreased private saving rai sesequipment investment.
Tax incentives, such asthe American investment tax credit, that favor
equipment investment are particularly desirable because they are
well-targeted. Trade policiesthat ensure that capital goodsimportsare
not penalized are important in making sure that a high investment
effort istranslated into a high rate of equipment effort.

Conclusion

Inconcluding thispaper in 1992, itisworth recalling theobservation
with which we began. The productivity slowdown is not just an
American phenomenon. It is a worldwide event that has occurred in
countries with widely varying micro- and macroeconomic policies.
Thissuggeststhat even withall thepolitical couragein theworld, there
is no macroeconomic magic bullet that hasthe potential to reversethe
productivity slowdown. Better, more responsible macroeconomic
management is surely helpful. And increases in national saving that
flow into general increases in investment surely can make acontribu-
tion.

If publicpolicy intheindustrialized world doessucceed inreversing
any large part of the productivity slowdown, its success will have an
important microeconomic component. Policy will succeed either by
changing incentivesin such away that average returns on investment
significantly increase, or by successfully raising the share of national
output that isdevoted to forms of investment that have large external
benefits and therefore very high social returns.

In keeping with this paper's macroeconomic perspective and some
of our own earlier research, we have highlighted equipment invest-
ment as a class of investment that is likely to have especialy large
socia returns by supporting the development and introduction of new
technologies. Certainly cases can also be made for strategically
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selected investmentsin infrastructure and in education. These cases
must rely on external benefitsof akind that are difficult to measure.
Studies of thetravel time savingsfrom highways, or the wageincreases
from better schooling do not suggest thekind of extraordinary returns
or externalities that are necessary if increases in these categories of
investment areto offset alarge part of the productivity slowdown. The
quantification of the possible external benefits of various forms of
public investment should be a critical research priority. And even in
theabsenceof compelling evidenceof external benefits, thereisacase
for increasing public investment in those countries where investment
rates havelagged and are low by international standards.

A crucia remaining issue is the apparent conflict between our
emphasison support for critical strategic investmentsand conventional
policy wisdom that reductions in budget deficits and increases in
national saving are desirable in the United States and in Europe. In
fact thereisnoconflict. Reductionsin budget deficitsover the medium
term aredesirableon stabilizationpolicy groundsapart fromany effect
that they might have on iong-run growth prospects. And, assuming
strategic investments with very high returns can beidentified, thereis
no reason why they should be financed out of reductions in other
investment rather than out of consumption. Reducing budget deficits
isgood macroeconomic policy. But itisunrealistic tohold out the hope
that reduced budget deficits alone will restore the magic of an earlier
era, when standards of living in the industrialized world doubled in
one generation rather than in two or more.
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Appendix

Table1lA
Regressionsof 1960-85 Growth on Equipment I nvestment
and Different Setsof Additional Variablesfor Industrial
Economies

Labor Secondary  Govern
Equipment  Other Produc- force education  consump Public
investment nvestment tvily gap growth rate expend nvestment Conlinent R SEE

262 069 .032 -.082 -.004 .65 .008
(.048) (.028) (.007) (.169) (.010)

255 059 034 -.025 .63 .008
(.039) (027) (.006) (.127)

256 060 .034 -.028 -.027 .65 .008
(.040) (.027) (.006) (.126) (.020)

240 059 035 -.083 .041 .67 .008
(.036) (.025) (.006) (.118) (.076)

206 042 029 107 Continent: Prob(F)= ,320 .68 .008
(.048) (.030) (.007) (.181)

Africa= ,026
(.005)
Asa= ,027
(.004)
Europe= ,027
(.003)

North America=  .020
(.003)

Oceana= .017
(.008)

South America=  .019
(.003)
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Endnotes

'Throughout this paper we use the Summersand Heston (1991) estimates of GDP per worker
levels (the most current version of the cross-country database also discussed in Summers and
Heston (1988 and 1984)), extended from 1988 to 1991 using OECD estimates of real growth
rates. The Summers and Heston estimates have the merit of paying close attention to accurately
measuring purchasing power panties, and have the further merit of assessing growth ratesat a
constant set of prices. However, analyses using World Bank or OECD estimates of relative GDP
per worker growth rates do not lead to significantly different conclusions as long as we restrict
our attention to relatively rich and industriahized economies.

2 Weend the decade of the 1960s in 1969 s0 as not to distort long-run growth estimates by
having one of our periods end during the trough of the 1970 recession. Similarly, we end the
decade of the 1970s at the peak of 1979, and we end the 1980s at the peak of 1990 so as not to
conflate shifts in long-run growth with the effects of the transitory recessions.

3In calculati ng our centered moving averages for the most recent years 1990-92, we use
OECD forecasts of output and employment growth rates over 1992-94 .

*Our cychcal adjustment procedure is based on a regression of year-to-year productivity
growth on the change in the unemployment rate separately for each economy. It allowsfor aone
percentage point risen the natural rateof unemployment in Germany asaresult of reunification.

SFor example. see Wallich (1955) and Abramovitz (1986), which contain very good analyses
of the post-World War I German Wirtschaftswunderand of |ong-run cross-country productivity
growth, respectively. De Long and Eichengreen (1991) argue that rapid post-World War 11
Western European growth was too fast to be attributed to a** rubber-band effect."

®We define an industrial economy as one in which GDP per worker levels as estimated by
Summersand Heston exceed aquarter of the United States for more than one of the benchmark
yearsdemarcating decades. Theindustnal economiesplottedin Chart 1 arethe sameset included
inTablel

"See De Long (1988), Baumol and Wolff (1988), Dowrick and Nguyen (1989), and Baumol,
Blackman, and Wolff (1989).

8 may be that we are simply too impatient, that few believed until the later 1980s that
inflation would remain below the 4 percent per year where it had been pushed over 1979-1983,
that asaresult few of the benefitsof predictable low inflation were gained in the 1980s, but that
the 1990s will see raprd growth as resources finally flow out of their low social return Inflation
havensand into activities where they yield high social ratesof return but werein the past heavily
taxed by inflation. To date we see few signs of such beneficial adjustment and reallocation in
responsetotoday's low-inflation environment. But we hopethat wearewrong in our skepticism.

°See Kahn, Brown, and Martel (1976). The one of their arguments that we find most
interesting is their belief that the technologies of theindustnal revolution are of himited valuen
boosting productivity inthetertiary sector of non-agricultural, non-extractive, andnon-industrial
activities. They expected the pnmary and secondary sectors to shnnk to such asmall portion of
theeconomy that even rapid continued technological progressin agriculture and industry would
have only limited effects on living standards.
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With the exception of Mankiw (1990).

"'"Thus the nsein European unemployment in theearly 1980sappears to have had long-lasting
detrimental effects on European economies’ productive capacities far beyond any expected at
the start of this decade. See Blanchard and Summers(1986).

125ee Rogoff (1985) As Alesina and Grilli (1991) make the argument, the median voter, the
onewhosepreferences are decisive i elections, would want themanagement of nominal demand
and thecontrol of monetary policy to bein thehhands of those who are more inflation averse than
she is—though ex posr such a voter would wish that monetary policy were more expansionary
and that inflation were higher.

Based on theindex of Bade and Parkin (1982).

14For a more detailed explanation of the differences between the two indexes, see Alesina
and Summers(1991).

fncluding the 12 nationsconsidered in Badeand Parkin (1982). The 16 nationsin Alesina’s
(1988) sample are Austraha, Belgium, Canada, Denmark, France, Germany, Italy, Japan, the
Netherlands, Norway, New Zealand, Spain, Sweden. Switzerland, the United Kingdom, and the
United States.

16As Alesina and Summers report, there is a strong correlation between central bank
independence and low inflation variability as well.

' The most striking example isthe Independence of German central bankers since the 1923
hyperinflation. As Alesina and Summers (1991) note, disappointment with relatively high
inflation tn Canada and New Zealand has recently triggered increases in the independence of
their central banks. Cukierman, Webb, and Neyapti (1991) discuss how this generation's
Inflation shapes next generation's central banking laws.

'8 |taly, for example, had in 1950 a tradiion of aversion to inflation: it had usedits Marshall
Plan aid to pay off itsgovernment debt, and before the Great Depresston the Fascist government
had thought it wilhing to deflate internal prices by one-third to re-establish the exchange rate at
the quanta novanta. Yet since 1955 with a central bank largely dependent on the executive,
Italian inflation has been the third highest in our OECD sample.

% The R? from the regression of average GDP per worker growth on wmitial level and central
bank independence 1s 0.72, with a standard error of the estimate of 0.53 percent per year. On
average, a unit increase in the index is associated with an Increase in growth rates of 0.408
percentage points per year, and this coefficient has an estimated -statistic of 2.51.

Pgee also De Long (1992), Jones (1992), or De Long and Summers (forthcoming).

2lwe eliminate the poorest economies from our sample because we are not certain that their
experience contans useful lessons for the analysis of growth in the rich OECD.

2The data underlying the cross-sectional regressions are a later vintage of the data used in
DeLong and Summers(1991). See De Long and Summers (1992) for more details.

2 An appendix table provides results for a number of different specifications, showing that
the strong association of machinery investment and growth holds true for the inclusion or
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exclusion from the analysis of a number of different alternative setsof growth factors.

24The major changesare the useof thetrade data from Lee (1992) to sharpen estimatesof the
proportion of investment devoted to machinery and equipment, and a fuller exploitation of
OECD real investment component estimates.

33De Long and Summers (1991) consider anumber of alternative breakdowns of investment.
The bifurcation into equipment and nonequipment is most successful at accounting for cross-
national differences in productivity group.

%pe Long and Summers (1991) examined the robustness of our conclusions by performing
a number of additional tests as well. In addition to instrumental variables estimates like those
reported below, weal soexamined thedifferential associations of extensive and intensive growth
and machinery investment, and examined shiftsin growth and machinery investment ratesacross
subperiods of the post-World War I era.

"By examining the coefficient produced by different two-stage least squares regressions of
growth on equipment investment with different sets of instruments. This procedure can be
viewed asan informal Hausman-Wu test of the proposition that the equipment-growth relation-
ship isastructural one uncomplicated by omitted variables or simultaneity.

2Tobin and Weidenbaum (1988), p. 215.
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Commentary: Macroeconomic Policy
and Long-Run Growth

C. Fred Bergsten

The Competitiveness Policy Council that | chair is a nationa com-
mission created by the Congress to recommend action programs to
improve Americas performancein all the areas we are talking about
at this conference. We basically define competitiveness as produc-
tivity and our effort is very deeply embedded in theframework of this
discussion.

The commission has 12 members, four each appointed by the
President, the Senate and the House. Each group of four comprises
one corporate CEO, one labor union president, one top government
official, and one publicinterest person. It's totally bipartisan. Unlike
most commissions, it is quasi-permanent. Our hope is to be as suc-
cessful as Alan Greenspan was when he chaired the Social Security
Commission adecade ago.

When we did our unanimous first report to the Congress and
Presidentearlier thisyear, wetook theview that the United Statesfaces
avery serious competitiveness problem. What the Japanese now call
""the Americaproblem™ is not just slow growth and foreign catch-up.
It's thefact that our productivity hasexpanded lessthan 1 percent per
year for about 20 years and that our real wagesareflat or down over
that 20-year period. The attainment of our educational system isflat
or, on somecounts, worsethan it was20 yearsago. (That, incidentally,
rai ses questions about whether enrollment data are adequate proxies
for measuring the output of our education system.)

129
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We have had huge external deficits— nearly atrillion dollars over
the last decade. Thisis significant, contrary to what Siebert implied,
because the United Statesis now asopen an economy as Japan or the
European Community taken as a group. As Alan Greenspan said at
the start of today's discussion, there is deep dissatisfaction in the
American public concerning the state of our economy and our com-
mission is trying to come up with suggestionson what to do about it.

Our first report echoed both the old and new growth theories. It
echoed what Kumiharu Shigehara said earlier this morning: that one
must have a broad-based effort. He and we call for acomprehensive
competitivestrategy for theUnited States. That strategy wouldinclude
large macroeconomic policy changes, particularly to raise the low
levelsof savingsand investment. Major structural reformsare needed
infour key areas: education and training, health carecosts, technol ogy
commercialization, and corporate governance/financial markets. We
also need a new mechanism to develop thoughtful, sector-specific
policies rather than reacting in the destructive and often protectionist
way that we havein the past.

Our commission set up eight sub-councils which are now working
out detailed blueprintsin each of theseareas. They include about 250
top people, many of whom are in this room. Our full council intends
to submit a detailed competitiveness program to the President and
.Congressin early 1993.

To pick upon thediscussion of amoment ago with Larry Summers,
and some of the earlier papers, we are inclined to propose a very
ambitious goal for the United States: doubling the rate of national
productivity growth by the end of the century, from the 1 percent of
the last few decades to 2 percent. "'Doubling productivity growth
sounds ambitious while "raising it by 1 percent sounds less ambi-
tious. But they amount to the same thing.

As Larry said in his paper, increased investment would have to be
donein ways that have super-normal rates of return in order to get the
kind of productivity increase we want. As we quantify our effort, we
conclude that the actual investment rate would have to increase by
something like 8 percent of GNP, as suggested in both Larry's paper
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and Alan Auerbach's paper.

In addition, we do not want to increase the external deficit. In fact,
we would like to eliminate it. Hence, national savings would haveto
go up by more than 8 percent of GNP over therest of the decade. So
we will make a proposal that, over the remaining years of this
decade/century and the next two presidentia terms, the U.S. national
saving and investment rates need to rise by about 1 percentage point
per year to achieve the desired goal of doubling annua productivity
growth.

Onceweagreeon such agoal, how doweachieveit?| don't pretend
that we haveafull program yet. The papers and discussionsfrom this
conference will help usenormously in doing that. | obviously haven't
time to go through the entire program that we do have at the moment.
But abig part of it, at the macro level, isthe old faithful — converting
the budget deficit not just into balancebut into surplus. We would take
it from the current level of deficit, 3to4 percent of GNP, to asurplus
of 2to 3 percent of GNP (including the trust funds). We would get a
large part of the total increasein resources that we need with that kind
of budget correction.

Therest of those resources would need to comefrom an increasein
private saving. The key question, of course, is how to do that? We
observe a structural change in the American economy in the 1980s.
Historically, as you all know, there has been an inverse coalition
between public and private saving in the United States. The nationa
saving rate stayed more or |ess constant. Public saving went up when
private saving went down and vice versa

But both went down in the 1980s, undermining the availability of
resources for productivity increases. That raises the question of
whether the United States has become a nation of target savers. Are
we aiming for asteady stream of investmentincomegrowth particularly
as, on theingtitutional side, corporate pension planscometo dominate
the saving picture and defined benefit plans become a mgjor portion
of saving by individuals? If we are a nation of target savers, then of
course higher interest rates mean less saving. Better tax treatment of
investment income means less saving. The result would be perverse
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in terms of the experience we have had in the past.

If that weretrue, then | find no other way to reverse the correlation
of the 1980s than budget correction. This would take pressure off
interest rates and boost private as well as public saving, helping to
generate the resources that we need. There may be waysfor policy to
promote private saving directly aswell, likemandating defined benefit
pension plansfor al companies.

The next and equally critical question is how to channel the invest-
ment that would then be availableinto high productivity and strategic
payoffs. The obvious positive answer to Al Wojnilower’s question is
that theallocation of capital does make adifference. In our view, some
of that needsto bedoneby thegovernment itself with publicinfrastruc-
tureinvestment at a much higher rate than it has been.

Additional meansto theseends wouldinclude much stronger educa-
tion and training programs. Our view isthat thefundamental problem
of U.S. primary and secondary education is that the students have no
incentives to work. Students can get into colleges and universities as
long asthey can pay, and in most caseseven if they cannot pay. (They
cannot get into Harvard or MIT but they can get into some college or
university whatever their attainment in high school.) Their ability to
get jobs a'so has very little to do with their attainment in secondary
school. Therefore we want to create mgjor new incentive systems
based on national standardsthat are required for graduation from high
school and entry to college. Federal funding of higher education
should, in turn, be conditioned on application of those standards.

We have a number of ideas on commerciaization of technology,
and tax incentives to private investment. We agree with Larry
Summers' paper, and with Alan Auerbach's paper, that the govern-
ment can do better in promotinginvestment than in promoting saving.
Marginal incentives pay off. Targeted marginal incentives pay off. A
new equipment tax credit makes sense.

All this must be done consistently with bringing the budget into
surplus over the time period | mentioned. Corrections in the budget
position will haveto total more than 100 percent of the current deficit
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level becauseafew new expenditures, includingtax expenditures, will
be needed. On the tax side itself we want to kill two birds with one
stone: any new revenue increases ought to be achieved with tax
measuresthat provideincentivesto save and disincentivesto consume.
In our initial report, we already suggested the possibility of shifting
from income-based taxation to consumption-based taxation--or at
least going partly down that road to a value-added tax or awide-based
energy tax.

Thisisavery broad brush of a number of directionswe are leaning
toward to suggest how the United States can sharply improve its
productivity performance and its competitiveness over the coming
decade. Everything that I've mentioned sounds pretty ambitious. The
questioniswhether it isdoable. Our commission concluded there was
no chancefor extensive policy reform in election year 1992. There-
fore, we did not present a detailed program or specific proposals for
this year but rather laid out broad strategies and tried to help focus
attention on the problem.

However, weconcluded that there might beachance of major policy
actionin1993. Weknow that theU.S. government movesdramatically
only in two circumstances. One is when thereisacrisis. However, in
some sensesunfortunately, the competitivenessproblemisnot acrisis
as much as"'termitesin the woodwork."

Theother time the United States tends to moveisin thefirst year of
anew administration so weconcluded that 1993 might be the year for
action. Moreover, weknow that the United Statesisin itsfourth year
of economic stagnation without much prospect of picking up sharply.
Wecomparerather poorly with the rest of theworld, asjust suggested
inthequestion by Stanley Fischer. There's not much prospect for early
recovery, in part because the United States has no available policy
tools. With the budget deficit at thislevel, we can't usefiscal policy.
Nor is there much impact from monetary easing with the financial
system still under strain, even with significant reductions in interest
rates and all that the Federal Reserve has done to stimulate the
monetary side.

As we look at the world, the prospect is for very sluggish and
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inadequate medium-term growth. The Germans are struggling with
their version of Reaganomics and the European countries are al
striving to bring their policies into conformity with the Maastricht
standards for economic and monetary union— lower inflation, lower
budget deficits, further disinflation. Inaddition, the seeming structural
downshift in Japan presages slower economic growthin Asiaaswell.

Soour conclusionisthat the best, perhaps only, short-term strategy
for now is to start coming to grips with the long-term fundamental
underlying problems. It was fascinating that all members of our
commission agreed that no quick fixes or jump-starts were possible.
We had to begin an early attack on the underlying problemsto get the
American economy back on track. In the current political campaign,
some of these issues are being discussed —but not the tough ones
comprising saving and investment, the budget, and the like.

We have come to a final judgment that, when the new President
wakesup on November 4 after having been el ected, hereally will have
only two choices. One is to try to skate through the next four years
without dealing with the fundamentals. Jimmy Carter did that in the
late 1970s. George Bush has done that over the last four years. The
result is stagnation, poor economic performance, and continued
deterioration. Thealternativeisto take ambitious measures, recogniz-
ing they will require taking some political heat early. That's what
Ronald Reagan did, taking arecession—thebiggest sincethe 1930s—
in hisfirst year-and-a-half but with nobody remembering that reces-
sion when his re-election was approaching. A sweeping victory was
the result.

So even in terms of short-term politics, there may be a case that
correlates with dealing ‘with the real problems of the economy. The
fact that Paul Tsongas and Ross Perot did very well thisyear indicates
to us that there is an enormous undercurrent of sentiment in the
American public that would support an effort to deal with the fun-
damental problems, and arecognition that jump-startsand quick fixes
aren't available and won't work. Thus we believe the time has come
to try to deal with theseissues.



Commentary: Macroeconomic Policy
‘and Long-Run Growth

Lawrence A. Kudlow

I’'m going to talk alittle more about some of the things that Larry
Summers said in his paper.

| certainly agree with Larry's point about independent central banks
and inflation. | also agree, at least in part, on the issue of equipment
spending and equipment investment. | do, however, want to point out
some numbers in the 1980s. Larry mentioned that productivity rates
declined somewhat lessin the United States than in some of the other
countries, and that the U.S. decline is mostly afunction of the long-
term deterioration in American productivity. I'm not surel agree with
that. Certainly on the equipment side, the United States had quite a
burst of investment according to numbersin‘thenational income and
product accounts. During theexpansion from 1982t01990, equipment
was up 46 percent in real terms—35.6 percent at an annua rate. The
other point I'd make is on equipment as a share, of the overall
economy —we were talking about,gross national product (GNP) or
gross domestic product (GDP) shares in theearlier panel. From 1980
to 1984, equipment as a share of GNP was 7 percent and, from 1985
to 1989, equipment as ashare. of GNP was 7 1/2 percent. From 1959
to 1990, the average was only 6.3 percent, so the 1980s saw quite a
surgein equipment spending in relation to most of the postwar period.

What did trouble me about Larry's paper; and troubled me even
more about Fred Bergsten’s remarks, iswhat | think isanot-too-veiled
support for targeted investment, ideally targeted by the government,
and presumably by people in this room who would be the targeters.
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As someone who was a former targeter, | don't think that works. |
much prefer, of course, free market economics and letting rates of
return and rel ative costsand prices determine the alocation of resour-
ces--even animportant resourceallocation, such asinvestment in new
equipment. So | certainly have a problem with targeting investment,
and | think we would bein great error to run back to a more planned
economic approach.

By the way, | don't think the Germans and Japanese are doing so
fabulously right now, to the extent that they have embodied some of
these proposals. | will note that the U.S. economy isthe only onein
the G7 which isexpanding. | admit it isexpanding at aslow pace. I'm
not here to defend the last four years. But we are growing. Nobody
elseisreally growing in the G7. So to some extent, we may be too
hard on ourselves. As| listened to Charlie Plosser's paper, | agreed
with alot of what hesaid. Low inflation isgood for economic growth,
lower taxes are good for economic growth, and lower government
spending is good for economic growth. To some extent, Larry Sum-
mers overlapped at least on the inflation parts, so we can agree about
that.

| want to use the remainder of my time, however, to make adifferent
point. We talked alot about physical capital and we talked alot about
human capital --education. Robert Barro isgoing to talk more about
that tomorrow along with Kumiharu Shigeharaand others. I'm inter-
ested, of course, in financial capital, sincel work in the marketplace,
at least part of the time, and since | think it isa very important issue.
Totheextent that the U.S. economy has been in afour-year dump—I
don't disagree with that view—I think part of it stems from a less
hospitable, even hostile, environment which macroeconomic policies
have generated for financial capital. | want to stop and talk about this
for a couple of moments. It seems to me that we must have a decent
supply of capital toinvest in equipment, toinvestin new technol ogies,
and even to create the prosperity necessary to build the schools and
buy the children the right equipment and supplies. We have to focus
extensively on thisissue—the supply of financial capital.

I think oneof thegreat mistakes stemsfrom tax and regulatory policy
in the last few years, going back to 1986, but also clear through the
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late 1980s and the early 1990s. We raised our capital gains tax rate.
We havelengthened depreciation schedul es. We have given the bank-
ing system a very rough go with regulatory policy. We have also
experienced income and payroll tax increases. And on top of that, we
have had a splendid increase'in the rate of government spending—
really astaggeringincrease— and, not surprisingly, in the government
budget deficit as well. Many people | talk to in the private sector—
business people, investors, and so forth—are concerned that rising
budget deficits will cause tax ratesto go up in the next few years, thus
making the environment for financial capital investment even worse
rather than better.

My view isthat the policy prescription needs to promote economic
growth, toincrease productivity, and toaccumul ate physical capital at
a faster rate. | think we have to pay some attention to the incentive
structurefor financial capital: how it will appreciatein value, whether
or not it will be properly channeled into new investments, higher risks,
and soforth. A coupleof studiesfrom Switzerland, just in thelast few
months, have suggested that in the wake of the 1986 tax bill, U.S.
capital formation now ranks 22nd of the 24 Organizationfor Economic
Cooperation and Develeopment (OECD) countries. Perhaps even
more interesting, Stanford Professor John Shoven has estimated that
in the wake of the 1986 tax hill, the cost of capital in the United States
has now moved toalevel which is63 percent higher thanitisin Japan,
26 percent higher thanin Germany, and 80 percent higher thanin Great
Britain.

Now | agree that debt isa problem, and | agree that the last stages
of the 1980s expansion created too much debt. But | also think assets
became a problem. Asset values have been declining in recent years,
which is making debt far more onerous, ssimply because the rate of
return on investments has been reduced by inappropriate tax and
regulatory policy. Capital cost has gone up. That has rendered the
assetsless valuable, hence thedebt isincreasingly onerous. Also, U.S.
tax policy —partly the 1986 bill and the bills in 1987, 1989, and
1990—dtill, after al these years, has not resolved the problem of
double taxation of dividends, surely anissuerelated to capital forma-
tion. Neither has it solved the problem of the double taxation of
retained earnings, surely another issue related to capital formation.
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Nor hasit reduced incentives which still favor debt finance over equity
finance, surely another issuerelated to capital formation. Nor havewe
resolved the problems of the tax treatment of capital gains and the
depreciation allowances. Neither isindexed for inflation. Surely, these
affect capital cost and investment return, and hence long-run produc-
tivity.and economic growth.

Nor have we, | think, properly addressed the issues of the tax
burdenson saving, particularly on the steady and significant increases
in the U.S. payroll tax rate, which has surely been one of the major
factorsin thedeclineof the narrowly defined saving rate. Nor hasU.S.
policy dealt adequately with the regulatory costs and treatmentsin a
number of areasall related to business performance, financial capital,
and overall capital formation. Westill havesignificant bottlenecks and
barrierstoinvestments— investmentdiscl osure, registrations, security
offerings, so-called insider trading (which hascome up in recent years
and may be even murkier now) —to add to the trials and tribulations
and the issues relating to corporate governance. To me, al of these
create barriers: barriers toeconomic growth, barriers to capital forma-
tion, and barriers to capital investment. This was, of course, the
backbone of the supply-side view which emerged in the government
in theearly 1980s.

| would also raise a point about the federal budget. It seemsto me
if the budget continuesto grow at 11 percent ayear, which iswhat it
hasdonein the past 3.75fiscal years, weare going to continue to have
amagjor problem. This spending increase, which is partly a function
of the stagnant economy and partly afunction of the state of policies,
has created a budget deficit which was 3 percent of GNP as recently
as 1989—3$130 hillion. At theend of thisfiscal year, according to the
Office of Management and Budget (OMB) and the Congressional
Budget Office (CBO), it's going to come in--even excluding deposit
insurance— atabout $325 billion, whichisabout 5 1/2 percent of GDP.
That isaquantum jump in four years. Y ou actually changethe handle
onthedeficit fromaonetoatwotoathree. | think thisitself hascreated
an inhibiting effect on capital formation and the various incentives.

Nor has this spending, which isaform of government targeting on
infrastructure, done much to stimulate our economy. Since we all
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agree, the conservatives and the not-so-conservatives, that the
economy hasn't performed well in the last four years, | ask, "If
spending were the answer, why haven't we done better?* Indeed, we
did alittledrill in my shop that looked at infrastructure spending and
what | call "human resource spending,” what one presidential can-
didate called " government investment.” Covering all the accounts—
transportation, education, employment, employment training,
employment services, and so forth—I find, most interestingly, that
George Bush has actually done pretty much what his opponent asked
him to do. President Bush very significantly expanded federal spend-
ing in these areas, by about $35 billion or roughly 8 percent ayear, in
the last four years. Now since the economy has grown less than 1
percent, presumably there is not as strong a linkage between this
government direct investment and retraining, education, and soforth,
asone might believe by listening to some of the other analyses. We've
had it for four years and it has had no palpable effect on economic
expansion nor productivity. Maybe we need to spend more— perhaps
we should double it from 8 percent to 16 percent. We would have to
wait four to 12 more years. But as atrial run, we have not done very
well in establishing the benefits of government spending.

| also know asaformer green eyeshade at OM B, on the question of
building roads, bridges, and tunnels as an employment solution, the
experience of the 1930sisrelevant. Even assuming for amoment that
some of the government spending in the 1930s worked some of the
time, let me be the first to advise this group that the situation in the
federal bureaucracy, the state bureaucracies, and the local and city
bureaucraciesis completely different now than it was 50 or 60 years
ago. Thereis very little trickle-down to the local level of thiskind of
infrastructure spending. You have to get through very aggressive
bureaucracies, most of which are heavily unionized, you've got to get
through Davis-Bacon laws, you've got to get through the minority
set-asides. Each takes a little cut as you get down to rebuilding the
FDR Drivein Manhattan or whatever it is.

Finaly, | must disagree alittle bit with Larry Summers on the very
low inflation scenario. T’ll take this opportunity to commend the
Federal Reserve on maintaining thisconsistent and successful strategy
of low inflation and long-term price stability. Let me note not just the
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tax cost of capital, but also the interest rate cost of capital. The
difference between 4 to 5 percent inflation and 2 to 3 percent inflation
isvery significant. Four to 5 percent inflationin 1987, 1988, and 1989
generated an average 10-year government-note yield of about 9 per-
cent. But as that actua inflation rate has dropped, and expectations
have dropped to 2 to 3 percent, that same 10-year government note is
now yielding 6 1/2 to 7 percent, which is a 200 to 250 basis-point
differential. That isalot of money for corporations, both large and
small. So | would submit, for lower interest-rate costs, very low
inflation— howeveryou define it, zero or two—is a big plus.

Solet me summarize my view now that my time hasrun out. I'm all
for equipment spending and eguipment investment. Don't get me
wrong—I think itisterrific. Wehad alot of it inthe 1980s, and | wish
we could get more of it in the 1990s. But | think we need to pay more
attention to policies across the board which will stimulate larger and
predictable supplies of financial capital so that we can undertake the
direct businessinvestment, the high risk-taking direct investment, and
the new technologies for innovation, creativity, and so forth. Thisis
where the jobs payoff comes from. This is where the productivity
payoff comes from. We need to look at capital cost and capital return
on atax and regulatory adjusted basis. Then we need to combine that
with stronger restraintsfor government spending and aslow aninterest
rate structure as possible. These to me are the kinds of sensible
macroeconomic policies which will provide the necessary capital to
finance theeconomy, new businesses, productivity, and theeducation,
or human capital, which Robert Barro will be discussing.



Commentary: Macroeconomic
Policy and Long-Run Growth

Allan H. Meltzer

Delong and Summers paper covers three principa topics. First,
they document the international character of the decline in produc-
tivity growth during the past 20 years. Second, they look for macro-
economic causes of theslowdown, particularly the effect of inflation.
Third, they present someevidence suggestingthat thegrowth raterises
much morein responsetoinvestment in plant and equi pment spending
than for other types of investment. Del.ong and Summers conclude
that subsidies or incentivesfor equipment investment are desirable. |
begin by commenting on each of these points and on their conclusion
before turning to some related issues.

Measured productivitygrowth

Theinternational character of the decline in productivity growthis
well-known. The authors present the salient facts and emphasize that
the slowdown isgreater abroad in absolute or percentage terms than
in the United States. They may wish to note that, in their Table 1, the
United States and Canada are the only countries showing higher
productivity growth in 1979-90 than in 1969-79, a fact that is often
overlooked in discussions about international competition.

What should we make of these data? | have two comments.
First, by comparing measured growth rates for a decade they mix

one-time changes to the level of output with underlying maintained
ratesof change. Short-term dataareoften misleading when interpreted
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as growth rates. For example, France in the 1980s, and the United
States and Canadain the 1970s, reported comparatively low produc-
tivity growth. Productivity growth was negative for industrial Latin
Americain the 1980s. These numberstell usmuch moreabout cyclical
adjustment and one-time changes than about long-term productivity
growth rates. Productivity is typically measured as a residua. We
should not put much weight on reported productivity growth rates for
periods as short as a decade unless we have supporting evidence from
another source.

Second, DeLong and Summers(and many others) taketheir problem
to be one of explaining why productivity growth rates have falen in
recent decades from the higher rates reported for the 1950 and 1960s.
They speculate that we may have reached the limits of technological
progress.

| believe they get the wrong answer because they ask the wrong
question. A much more plausible interpretation of the data for the
advanced industrial countriesis that the period from 1950 to 1969 (in
their table) is the aberration that asks to be explained. As Table 1
shows, recent productivity growth in six of the leading industrial
countriesis not very different from the long-term growth rates of per
capitaincomecomputed by Simon Kuznets. The Kuznetsdataaverage
over 80to 120 years. Four of the countriesare close to their long-term
path in the 1980s. France is one exception. France suffered from the
socialism and regulation of the early Mitterand years, then paid the
costsof using afixed exchange rate to force disinflation of wagesand
prices. Oncethis‘adjustment iscompleted, French productivity growth
should be expected to increase toward its historic value, if the world
economy continues to grow.

The simple average growth rate for the six industrial countries in
1979-90 is 1.67 percent. For the longer period covered by Kuznets
data, the simpleaverage growth rateis 1.85 percent. Isthisdifference
significant economically and statistically? We are unlikely to have
either measurements or models that are sufficiently accurate to be
confident that a 0.2 percentage point difference in growth occurred.
Nevertheless, the power of compound interest issuch that adifference
ingrowth rateof approximately 0.2 percent makesincomesamost 20
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percent greater in the country with 0.2 percent faster average growth
after 100 years.

| believe that Del.ong and Summers (and many others) are con-
cerned about the wrong problem. The problem as usually posed isto
explain why the growth rate slowed after the mid- or late-1960s. |
suggest that there is agood case to be made for the proposition that
the relatively high growth rates of the early postwar years include
many positive one-time changesthat are unlikely to berepeated by the
major industrial countries.

Tablel
Ratesof Growth
Kuznets*
Delong & Summers
Growth Rate Growth Rate
Per Capita 1979-90

Country Period Product Productivity
United States 183910 1960-62 17 14
Japan 1879-81 t0 1959-61 2.6 3.0
Gearmany 1871-75 to 1960-62 18 1.6
France 1841-50 to 1960-62 1.8 11
United Kingdom 1855-59t0 1957-59 1.4 1.7
Canada 1870-74 10 1960-62 1.8 1.2

* S. Kuznets, Modern Economic Growth: Rate, Structureund Spread. New Haven, 1965,
Table2.5.

Inflation, growth and independence

Del ong and Summersdevote amost one-third of their paper to the
possible effects of inflation and lack of policy independence on the
declinein average growth rates. They find anegativerelation between
growth rates and inflation once central bank independence is taken
into account. They are convinced enough by this finding to conclude
that Italy could raise its average growth rate of per capita output by
0.8 percent per year if it gave the Banca d’Italia independence at the
level of the Federal Reserve.
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This inference is implausible. The relation on which it is based
impliesthat the United States, the United Kingdom, or other countries
would increase their normal or average annual growth rate of per
capita output to 3.5 percent by adopting the same degree of inde-
pendence as the Bundesbank.

Would that it wereso! A 35 percent growth rateof per capitaincome
would double per capitaincome about every 20 years. We could have
lower inflation and higher growth simply by passing and following
the Bundesbank law.

There is no historical evidence to support a long-run, positively
sloped Phillips curve of thiskind. First, before 1971, Germany did not
have an independent monetary policy. For most of this period of
relatively high growth, German inflation was above U.S. inflation.
During the years of monetary independence, German growth is about
2 percent on average. Second, the United States and Britain were on
the gold standard for part of the period included in Kuznets' calcula-
tions. Their commitments were strong and durable; both countries had
accepted severe deflation to restore the gold standard at the historic
price of gold. The United States did not even have a central bank for
part of the period and fought at least three elections in which the
monetary standard was a central issue. These defeats for William J.
Bryan's populism and inflation should haveestablished thecredibility
of non-inflationary policy. Yet there is no sign that credible commit-
ment to low average inflation under the gold standard produced the
resultsimplied by therelation shownin DeLong and Summers' Figure
6. Nor would they belikely to now. Even the proponentsof European
currency make lessexuberant claims.

The last two sections of the paper discuss investment and present
evidence supporting the authors' main conclusion: increased invest-
ment in equipment (relative to GDP) can raise the growth rate. The
authors propose subsidies for investment, particularly an investment
tax credit to target investment in machinery.

| accept theauthors' finding about therole of equipment investment,
but | question their policy conclusion. A more effective policy would
shift spending from government consumption to private investment. |
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would allow the market to choose the type of investment. The results
in Robert Barro's paper suggest that reductions in government con-
sumption spending (for example on medicare) would have a potent
effect on the growth rate. For each one-percentage point reduction in
the share of government consumption spending (net of defense and
education) accompanied by a one-percentage point increase in the
share of grossinvestment, real per capita GDP growth would increase
permanently by about one-quarter of one percent.!-2

A moral of thisstory isthat growth dependson resource use. Based
on the evidence they produce, the evidencein Barro's paper, and the
very tenuous evidence about long-term effects of the U.S. budget
deficit found by many researchers, | am surprised that DeL ong and
Summers end their paper by reciting the deficit reduction mantra. A
more appropriate recommendation, based on their evidence, would be
areduction in subsidies to housing asa means of reducing the budget
deficit and shifting investment to more productive uses.

Theclear implication of theBarro and Del.ong and Summers papers
isthat policy can changethe growth rate. Del ong and Summerswrite
as if what can be done, should be done. | would distinguish actions
that subsidize growth from actions that remove current distortions.

Del.ong and Summers do not explain why the present generation
should subsidizegrowth or capital accumulation. Thegrowth rate that
results from private decisions to save and invest is the rate that
consumers and producers choose as a by-product of their market
decisions. | remind you that U.S. productivity growth for the past
decade is not very different from its historic average. Even if the
productivity growth rate remains lower, however, there is no
economic reason for subsidizing growth. Today's generation isricher
than past generations but poorer than future generations. It may wish
to consume more or take more leisure.

| recognize that oneof thewidely repeated fallacies of our eraisthat
our children will be poorer than we are, that they will not be able to
buy houses, that progress in living standards has ceased. For the
averageU.S.resident, these claimsare nonsense. Productivity growth
ispositive. Total U.S.real private net worthrose30 percent, an average
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of 3 percent ayear from 1979 to 1990, and real tangible net worth of
households rose 21 percent, or 2 percent a year, in the same period.
Despitedeclinesin some property valuesat theend of the period, that
contributed to a nearly $700 billion declinein real private net worth
in 1991, real wealth continues to rise on average and we have every
reason to expect that wealth and income will continue to rise. Our
children will inherit this wealth along with the stock of knowledge,
human capital, and technology that continuesto increase.

One of the brakes on growth is that many people choose leisure,
early retirement, and consumption over work and saving. Subsidizing
investment and growth attempts to override these decisions. | doubt
that policies of thiskind, even an investment tax credit believed to be
permanent, would succeed for long.

Thefinal issue | want to discuss is the extent to which the postwar
experience is areliable guide for the future. The remarkable growth
of the early postwar years and the recent growth rates in Asia owe
much to the effort and saving of local populations. They also owe
much to the greater stability"economic and political stability"of the
postwar years. Reductions in barriers to trade permitted countries to
choose policies such as export-led growth that are not availablein a
more protectionist world. Trade blocs like the European Community
(EC) or the North American Free Trade Area (NAFTA), if they
become or remain protectionist, reduce incentives and opportunities
for countries inside and outside the bloc.

| propose that, to encourage efficiency, Article 24 of the General
Agreement on Tariffs and Trade (GATT) be revised to require that
when trading blocsform they must commit to areduction of external
barriers over time. Unless the countries in the bloc form a political
union, external barrierswould bereduced gradually until perhaps after
ten or fifteen years, trade restrictions would once again be the same
for members and non-members.

. Reduction of trade barriers was one of the principal factors that
encouraged trade and promoted postwar progress and efficiency. U.S.
leadership in organizing the defense and police function permitted
many countriesto concentrate on peaceful pursuits, and to encourage
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trade and industry instead of wars and weaponry. Asl noted here last
year, by providing these public goods and encouraging othersto share
in the effort, the United States assisted the market economies of the
world to achieve an unprecedented rise in living standards for more
peoplein more places than at any previous time. (Meltzer, 1991).

These public goods are not part of most of the models or analyses
we consider here. Unless the major developed countries share in the
cost of providing aningtitutional framework that maintains reasonable
political stability, stable rules for trade and open markets, and low
inflation, growth rates will remain below the long-term averagesfor
the industrial countries and below the hopes or dreams of the less
developed countries.

The future living standards of the United States, Western Europe,
Japan and most others will depend much less on subsidies to invest-
ment in machinery than on acommon willingnessto open marketsin
agriculture, textiles, steel, investment, and many other items now
restricted by quotas. Thecountriesof Central and Eastern Europe and
elsewhere can contribute to their own and our growth if we are wise
enough to offer them open markets. In exchange, we should expect to
get open markets for investment and trade. Trade, much more than
aid, provided theimpetusfor therisein standardsof living ageneration
ago. It will continue to do so, if we have the wisdom to renew the
institutional framework that is now unraveling.
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Endnotes

'FortheU.S. at present, the order of magnitude of the adjusted government consumption and
grossinvestment are similar, so | have not adjusted the calculation for the difference in shares.

*Barro’s coefficient on the Investment share is consistent with DeLong and Summers
estimates for equipment 1f the share of equipment to total Investment is about one-third. Thisis
approximately correct for the United States.
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Economic Reorganization
as aPrerequisite to Growth

Domingo F. Cavallo

When this century began, Argentina was poised to become one of
the most important Western nations. Now that the century isdrawing
to aclose, welook back in disappointment over how far wearefrom
realizing those dreams.

Until 1930, Argentina obtained substantial rewards from an
economy that was oriented toward international trade. But in thetwo
decades that followed, world trade declined as a result of the Great.
Depression and World War I1. This resulted in a policy trend toward
isolating the Argentine economy that had serious consequences for
economic growth in general, and each sector in particular.

Despite the fact that the unfavorable external factors had disap-
peared by 1950 and a new eraof growing worldwide prosperity based
on international trade was under way, the Argentine economy
remained closed and experienced very sow growth compared with
other countries that were able to solidify their development at that
time. Theeconomy experienced some growth in the 1950s that accel-
erated somewhat in the 1960s, but in the 1970s, especially after 1973,
this growth wasfirst interrupted and then reversed—a truly unusual
case since the country did not suffer any serious natural calamities.

Theeconomic point of departure

I magine astagnant economy where therulesof thegamethat govern
relations among the different economic agents are very highly com-
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plex and unstable. The economy is so complicated that not even
specialists can understand what is happening and each day they
discover a new hidden subsidy, a new regulation that hinders private
initiatives in one areaor another, and that results in a redistribution of
resources of which only the beneficiary isaware.

In thiseconomy, the public budget has been characterized by a) the
absorption of a steadily larger number of activities, including the
production of goods and services that are clearly for private benefit
and that should befinanced through the pricesystem rather than taxes,
and b) steadily disappearing transparency and order resulting in dis-
orderly decisionsand insufficient information.

Excessive government intervention in the activities of the private
sector tends to delay necessary adjustments to correct erroneous
business strategiesand theeconomy losesitsagility tocorrect disequi-
libria between supply and demand. Productive resources are retained
in activitiesof low productivity, bottlenecks become more persistent,
and resources are diverted from sectors facing greater demand.
Government intervention mistakenly transforms private goodsand
servicesinto publie goods and services.

This highly distorted and complicated economy is characterized by
what wecall "' voluntarismo irracional,” an easy solution that isappeal -
ing to politicians even if it defies basic economic laws. It generally
resultsin acontinuousexpansion of administrativeinterventionby the
government in economic decisions. Policies are implemen‘ted that,
even from the outset, are known to be impossible to control. Thefinal
effect of " voluntarismo irracional,” isalossof respect for the capacity
of the government to implement and control its decisions and conse-
quently, to comply with itsrole as organizer of the overall economy.

This has serious effects on the policy credibility: No one believes
announcements made relative to the future unless they are very
reasonable and there are forces that will be put into action rapidly in
order to support the announcement and to ensure that it will becarried
out.

As a counterpart, a distinctive characteristic of the public debate
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over economic issuesisthat each important economic agent, or group
of economic agentswith common interests, has proposal s about nearly
al individual economic decisions. It isasif the society asawholeis
capable of deciding what each economic agent can do, virtualy
regardlessof their individual assent or interest. Asaresult of thistype
of public debate of economic issues, the economic rules of the game
tend to be set aside and become unclear as well as unstable.

They are unclear due to inattention to defining the frameworks for
assigning responsibilitiesfor decisionmaking, information, and risk
taking. They are also very unstable because they have not been
sufficiently understood and accepted, and because experience has
taught each economic agent or pressure group that itismore profitable
todedicate their effortsto changing the rulesin their favor rather than
doing things better within the existing framework.

Economists usually also fall into "voluntarismo irracional.” We
often know very little about the dilemmas that businesses must face
but, neverthel ess, wetry toinstruct them concerning theareasin which
toinvest or we believe that we are able to convince them to choose the
most appropriate technology or to discover the most promising
markets. This leads to bad policies and, even worse, to a poor
economic structure.

Oneof theworst examplesof "' voluntarismoirracional,™ isinflation,
which is basically the product of a government that wants to spend
more than it is capable of earning through legally mandated taxes—it
wants to obtain something for nothing. Since that is impossible, the
result isreflected inatax that lackslegal legitimacy, namely, inflation.

Thus, this form of economic organization imposes a sort of sur-
charge on economic activity, whether in the form of its organization
or the resulting effects. This surcharge blocks the redlization of
potential development in two ways: it impedes the development of
activitiesand, in the case of productive activitiesaready under way,
it imposes an unproductive allocation of resources since resource
allocation adjusts to the existing economic structure.
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Thesourcesof growth

As is well-known from Solow’s neoclassical growth model, the
sources of economic growth include:

1) increasesin the labor force;

2) accumulation of physical capital, including the effective
utilization of natural resources having economic vaue; and

3) increasesin productivity —theincreasesin production that are
reached beyond theincreasein the workforce and theaccumula-
tion of physical capital through taking on underexploited busi-
ness opportunities, the introduction of more advanced
technol ogy, and through improved organization and administra-
tion of existing resources.

These three sources of growth are normally found together and are
complementary. But history showsthat emphasisis sometimes placed
on increases in the factors of production while, at other times, it is
placed on increasing productivity.

In the economy that we described earlier, the factors of production
do not generate the output they are potentially able to produce. The
economic structure of this economy generates a form of " negative
productivity." Given the inefficiency in resource utilization and the
resulting low level of productivity,aviciouscirclecan appear in which
investment isdiscouraged, leading to stagnation, or worse, economic
backwardness.

Changingtherulesof thegame

Under these conditions, a reorganization of the economy becomes
the basic prerequisite to the recovery of economic growth. This
reorganization can be associated with an increase in the overall
productivity of the economy or the elimination of the "negative
productivity" to which we referred. It is the first spark to economic
growth.
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It is necessary to speak of a comprehensive economic and social
reorganization that would ensure greater transparency and better
planning in the public sector as well as greater competition and
improved performancein everything related to the private sector.

Therefore, it is necessary that theentire privatearea of theeconomy
accept therules of competition and the market while the public sector
accepts the role of planning and budgeting. At the sametime, it must
be recognized that mixed areas should be avoided becausethe degree
to which an overlapping of private and public sector functions is
avoided will determine the degree to which confusion and the risks of
corruption are reduced.

Theadoption of this new policy environment reveals a high dosage
of realism and the consequent abandonment of the "voluntarismo
irracional” to which we referred earlier.

Economicreorganization torealizepotential growth:
Thecaseadf Argentina

Until about a year ago, the Argentine economy had the same
organizational characteristics as those of the economy we described
above. With this analysisin mind, the need to change therules of the
game that govern the Argentine economy was evident.

The program under way in Argentina is advancing toward an
economy of clear and simple rules that are asautomatic as possible in
order to create a situation where private initiative and entrepreneurial
capacity can fully emerge. In order to reach this objective, a reor-
ganization of the public sector, arealocation of businessactivitiesto
the private sector, and an increase in the effectiveness of the tax
administration in order to increase tax collection and eliminate the
fiscal deficit were indispensable.

The main policies implemented (and under way) to achieve these
objectivesare:

1) trade liberalization including the elimination of nearly all
taxes on exports, the reduction and simplification of import
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duties, the elimination of nontariff barriers on imports, the
simplification of related paperwork requirements, the elimina-
tion of restrictionsand discriminatory treatment of foreigninvest-
ment, and the incorporation of technology;

2) reform of the state and the re-creation of a market economy
based on a substantial reduction in public expenditure and the
fiscal deficit; rapid and effective progressin the privatization of
state companies; the elimination of controls on -prices, wages,
interest rates,. and foreign exchange transactions; and the
elimination of acomplex network of subsidies and hidden taxes
that distort the operations of a market economy;

3) enforcement of the Convertibility Program that requires the
local currency to be backed entirely by foreign reservesand gold
at afixed exchange rate, prohibits indexation, requirescontracts
to be denominated and enforced in foreign currency, and allows
wagesto beincreased only in line with increases in productivity;

4) reform of fiscal and tax policies to simplify the tax system,
reorganizethetax administration, and substantially reduce non-
social expenditure by the federal government;

5) restructuring of the internal and external debt as well as the
conclusion of agreementswith the International Monetary Fund
(IMF) in 1991 (Standby Loan) and 1992 (Extended Fund
Facility). The most recent agreement with the IMF paved the
way toward accession to a Brady Plan agreement with commer-
cial banks. Debt services to creditors that are members of the
Paris Club were restructured in 1991 and 1992.

The results have been highly encouraging. Inflation has fallen
substantially. Interest rates haveal sofallen. Theincreasein the market
value of Bonex and rising depositsin foreign currenciesareindicators
of thecredibility of the program under way. Industrial production has
increased while unemployment has fallen. The level of exports has
been maintained while imports have grown strongly. Tax revenues
have risen substantially and the advances madein the privatization of
state companies are highly significant: the national telephone com-
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pany, the national airline, central and secondary oil fields, theelectric
power company in Greater Buenos Aires, petrochemical companies,
railroad lines, tourist facilities, shipyards, and radio and television
stations.

Themain objectivesareto maintain inflation at international levels,
reach substantial levels of economic growth (annual rates of 6 to 7
percent), re-enter the international voluntary credit markets, and
solidify efforts to eliminate overregulation and state intervention in
theeconony.

In conclusion, we can say that the change in the rules of the game
has permitted an improved utilization of the productive potential of
the Argentine economy. Thishas been manifested in the utilization of
existing idle capacity. Now that thisobstacle to economic growth has
been overcome, increased investment will permit the achievement of
the objective of economic growth.






| nvestment Policiesto Promote Growth

Alan J. Auerbach

Investment in physical capital has been accorded several important
roles in the economic drama: as a magjor source of business cycle
instability, the primary channel through which monetary policy influ-
encestherea economy, the subject of public sector projects to foster
economic development, and an engine of economic growth.

This conference emphasizes the last of these roles, reflecting
developments in economic theory and concerns over recent macro-
economic performance, notably in the United States. But in consider-
ing the design of investment policies to promote growth, and
evaluating policiesthat have been tried in the past, it ishel pful to keep
investment's other "'roles” in view. Policiesalleged to promotegrowth
may realy be aimed at some other objective, such as providing
economic stimulus; even if growth is a policy's main objective, its
other effects should be kept in mind.

My goa in this paper is to review the arguments that we can
stimulate economic growth through the accumul ation of fixed capital,
and toevaluate different policy optionsaimed at doing so, in termsof
how well they achieve their aim, at what revenue cost, and with what
undesirable (or desirable) economic side effects. Not al policies
considered have been labeled as' investment incentives,” but labeling
islessrelevant than the underlying effectsapolicy may haveon capital
accumulation. Some policies have been tried, in the United Statesor
elsewhere, and have a record we can examine. Others exist, as yet,
only in theory, and require careful inspection lest we assumethey can
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be introduced without the administrative difficulties often found in
existing programs.

Because of the breadth of the topic, | will focus primarily on tax
policy options, rather than financial market reforms and other com-
plementary measures. Except where noted, the,discussion relates to
private, nonresidential fixed investment.

Encouraginginvestment: Why do wecare?

Since Keynes General Theory and before, investment has been
viewed as an important source of macroeconomic instability. More
recently, emphasishas shifted toward thelonger-run consequences of
investment, as well as the difficulty in distinguishing long-run trends
from short-run cycles. Chart 1 shows that net fixed investment in the
United States, as a share-of GDP, has been lower during recessions
than expansions during the past three decades, but that this share has
also generally fallen over'the period. Current concern about invest-
ment reflects not only the relative weakness of investment during the
recent recession. but also thisdownward trend.

Chart 1
Net U.S. Fixed I nvestment, Share of GDP (1960-1990)
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Beyond the issue of short-run stabilization, why should we be
concerned about the level of domestic investment?

One answer is that the income tax discourages private saving by
distorting household decisions regarding present versus future con-
sumption. Thisdistortion of private behavior reducesindividual wel-
fare. Therefore, policies aimed at alleviating the distortion can
increase welfare.

Thisisacomplex argument, for one must pay attention to theimpact
that such policies have on other distortions, as well as their distribu-
tional consequences. However, regardless of its merits, this is an
argument for moresaving, not necessarily moredomesticfixedinvest-
ment. Whilethereislikely to bearelationship between private saving
and domestic investment, even in an open economy, the argument
offers no reason why we should be more interested in encouraging
saving in the form of domestic fixed investment than, say, through
purchasesof foreign assets. Weshould simply makesurethat domestic
capital formation does not face a higher rate of tax than investment
elsewhere. There must be moreto thestory, something different about
domestic capital formation.

What is different? Domestic assets do increase labor productivity
and, presumably, real wages. Thetraditional method of growth account-
ing! suggests that real income growth gy equals the sum of three
components: capital stock growth, gi, multiplied by capital's sharein
production, say a; labor force growth, g7, multiplied by labor's share
(I-a); and the growth rate of thelevel of technology, say e. That is,

gy =0gi+ (1-0)g1 +e

Hence, an increase in the growth rate of the capital stock of one
percentage point per year increases the growth rate of output by a, or
about 0. 3 percentage points per year.

While this expression does identify a connection between invest-
ment and growth, the connection does not provide a strong argument
for promoting domestic investment. First of al, the growth is of



160 Alan J. Auerbach

domestic output, GDP, but not national output, GNP. The latter
represents a better measure of the income of a nation's residents. If
investment abroad yields the samerateof return to domestic residents
as domestic investment does, then GNP would be no lower if agiven
level of saving wereinvested abroad, rather than at home—the added
income would appear as a factor income earned abroad, rather than
domestically. For that matter, even GDP would be unaffected if
investment occurred intheform of inventoriesrather thanfixed assets,
aslongastheprojectswereequally profitable. Thisleadsusonceagain
totheposition of seeking moresaving, rather than moredomestic fixed
investment.

From the viewpoint of particular groups of domestic residents, of
course, domestic andforeign investment aredifferent. Capital deepen-
ing domestic investment will tend to raise wages (perhaps producing
"good jobs at good wages'™), but to depress returns to the existing
capital with which it competes. Overall, though, standard competitive
analysistells usthat thelevel of national wealth accumulation will be
thesameregardlessof thelocation of the new assetsyielding thesame
rate of return. |

Beyond the fact that domestic investment may make no special
contribution to GNP growth, even the increase in GDP growth
predicted by the above equationislikely to befairly modest. Increas-
ing the growth rate of GDP by one percentage point per year seems
like a reasonable goal. After al, real GDP in the United States grew
annually by 3.84 percent in the 1960s, compared to just 2.68 percent
during the 1970sand 1980s. Increasing theannual growth rate by one
percentagepoint would not even recover thisdrop. But growth account-
ing suggeststhat it would not beeasy to accomplish through domestic
capital accumulation. Anincreasein gy of one percentage point would
require an increase in the capital-stock growth rate of about 3.3
percentage points. Given a capital-output ratio of about 2.5, this
tranglates to an increase in the investment-GDP ratio of more than 8
percentage points—a roughly 50 percent increase in the investment-
GDP ratio. Such a jump would be unprecedented even for a single
year, not to mention a much longer period.

What sense, then, can we make of the argument that domestic fixed
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investment isimportant for growth?Theanswer must liein arelation-
ship between capital accumulation and the growth of the technology
residual term, e, in the above expression. Put simply, one must argue
that capital accumulationleadsnot simply toincreased worker produc-
tivity, but to increased total factor productivity—that investment
induces innovation, or at least the more rapid adoption of new tech-
nology.

Evenif investment and productivity growth arecorrelated, this need
not represent an argument for government intervention. 1t may simply
be the case that technological advances make capital deepening
profitable—that capital and the level of technology are complemen-
tary factorsin production.? If thisis so, then the form of saving that
occurs is largely irrelevant, as long as the highest rate of return is
pursued.

Chart 2
GDP Growth Versus|nvestment (1963-1990)
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Ultimately, an emphasis on domestic investment to spur growth
requiresthat such investment produce significant " spillovers," social
returns to investment that are not captured by individual investors.
This possibility has been explored in the recent ** endogenous growth™
literature.3 As Chart 2 shows, there is a clear relationship across
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countries between rates of economic growth and the share of GDP
devoted to investment, a stronger one than would be predicted by
simple growth accounting alone. More specifically, there is some
suggestiveevidenceof anempirical association acrosscountriesbetween
economic growth and investment in machinery and equipment.4 How-
ever, theseempirical relationships fall short of demonstrating acausal
link from investment to growth. They demonstrate correlation more
than causality, and alternative explanations exist for the strength of
the correlation, such as the unmeasured effects of human capital
accumulation.’

Whileafirm relationship between fixed investment and technol ogi-
cal progress has yet to be demonstrated, thisis the link one needs in
order to make sense of pursuing moreinvestment in asearch for faster
growth. We can posit such arelationship, but not knowing its precise
form leaves us at a disadvantage in designing investment incentives.
For example, doesall investment contribute equally to growth, or are
some types of investment (such as machinery and equipment) more
productive than others (say, structures)? Are spillovers provided by
increases in the capital stock, net investment, or additions of new
capital, gross investment? |s equipment utilizing new technologies
more important to the growth processthan that which doesnot? These
are not easy questions to answer. Without evidence of such exter-
nalities, we would generally expect to observe higher social returnsto
investments discouraged by unusually high tax burdens. Selective
investment incentives might then bejustified primarily toequalize tax
burdensand maketheallocation of capital efficient, perhapstoreduce
the tax advantage currently enjoyed by owner-occupied housng—to
"level the playing field," not increase growth.

Public versus private investment

Although the preceding discussion relates to private investment,
similar questionsarise with respect to government investment. Weare
by now very familiar with argumentsin favor of reducing government
deficits— increasing government saving—to speed national wealth
accumulation. Without addressing the question of how much we
would benefit from reducing the deficit, one can still ask, again,
whether itissavingorinvestment with whichwe should beconcerned.
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In thiscase, theissueiswhether it mattersif the government chooses
tosavemoreby investingin additional government capital, rather than
repurchasing some of its national debt (or any other security). While
the issue may be clouded by deficit calculations that ignore the
contribution of such investmentsto national saving, therea issueis
whether government capital yields a higher social rate of return than
other potentia investments.

Asjust discussed, one expects to find assets with high social rates
of return in the private sector where investors have been denied a
significant share of total investment returns, either because of unfa-
vorable taxation or positive spillover benefits. In the case of govern-
ment investment, the search for high social returnsis more difficult.
There is rarely a market-driven choice of investment, and in many
casesthegovernment'sinvolvement occursbecauseof the absenceof
aprivate market, traditionally associated with public-goodtype spill-
overs.

The existence of spillovers allows one to conceive of enormous
socia benefitsarising from the procurement of public capital goods.
But it isal so easy toimagine the government investment process, not
constrained by market forces, as being wasteful and misdirected.

Addressing thequestion empirically using the production function-
growth accounting framework described above hasled to some very
large estimates of the productivity of public investment, suggesting
that marginal U.S. public investment is much more productive than
private investment, yielding a social return several times as large.®
However, thesefindingsarecontroversial ,both becausetheresultsare
so striking and the methodol ogy relatively basic.” What is evident is
thetrend in U.S. public investment spending. Chart 3 shows the net
investment-capital ratios for private and public (excluding military)
capital in the United Statessince 1960.8 Through 1968, publiccapital
grew morequickly every year. From 1969 through 1989, theopposite
was true. The cumulative effect is striking. Over the entire period
1960-90, theratio of public to privatecapital fell from 0.28 t0 0.23.%

Aswith privateinvestment, we remain unsureof theimportance of
public capital in fostering growth. The significance of government
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capital formation for growth undoubtedly depends on a country's
stage of development and political structure, and thelevel of govern-
ment of which we speak. But we do know that, at least in the United
States, government capital has declined relative to other capital in
recent years. Presumably, theeval uation of any program to encourage
private investment should, at the very least, consider any effects that
financing new tax expenditures has on the availability of funds for
government investment. But beyond this, government capital spend-
ing may play adirect rolein the program itself.

Chart 3
Real Growth Rates, Net Capital Stocks(1960-1990)
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Relevant aspectsof privateinvestment behavior

Whatever the linkage between investment and growth, effective
policy design also requires an understanding of how policy affects
investment. Here, too, there is a degree of uncertainty about the
economic relationship.
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The basic neoclassical model

It is customary to analyze the impact of tax policy on investment
with the user cost of capital or the effective tax rate facing that
investment.10 These measures reflect the impact of tax policy in a
model of firms with access to capital markets. The investing firm
invests until the marginal revenue product of capital equals thecost of
capital,

| +0)a-I) | r
C‘q[ (1-1) ]—q[(l—t)+8i|

where g isthe relative price of capital goods, r thereal, required rate
of return, 6therate of economic depreciation, T thecorporatetax rate,
and T" the present value of investment tax credits and depreciation
allowances. Theeffective tax rate, ¢, isdefined implicitly in the above
expression as the tax rate that, if applied to properly measured
economicincome, would produce the same user cost of capital asthe
combination of existing tax provisions.

While ahelpful and widely-used concept, the user cost/effective tax
rateframework hasanumber of limitations asatool for predicting the
impact of tax policy on investment.

Adjustment to changesin the tax law

Perhapsironically (given their usein analyzing tax policy changes),
these measures typically ignore changes in the tax system, applying
only in the*long run" when the tax system is**in place’ and investors
have had timeto adjust their capital stock tothedesired level dictated
by this tax system. In the shorter run, investors must take account of
prospective changesin the tax system over a horizon dictated by the
durability of their investment and the speed with whichthisinvestment
responds to changes in taxation. Moreover, they will adjust only
gradually to such changes.

Under such redlistic circumstances, it is still possible to relate
investment to a variant of the above user cost expression that incor-
porates anticipated changes in taxation over the relevant planning
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horizon.' ! Thisrevised measuremay imply rather differentincentives
toinvest than the basic ones. For example, just beforethe Tax Reform
Act of 1986, investors in machinery and equipment anticipating a
removal of the investment tax credit and a reduction in corporate tax
rates had a much higher incentive to invest than the basic user cost
formula implies.’ As | will discuss further below when reviewing
different types of incentives, current investment should depend not
only on the tax treatment of investment today, but on how this
treatment will evolve in the future, and whether prospective changes
relate to capital aready in place.

How investors react to the prospect of future tax changes is essen-
tially an empirical matter. Some evidence suggests forward-looking
behavior consistent with theextended user cost model, !3 but thisissue
is not clearly resolved. One might minimize the relevance of such
effects to the design of long-run policy, but in truth there is no such
thing as long-run policy. Investors will form their own judgments
about the stability of the tax system, taking account of today's policy
actions— regardlessof whether they aredeemed™* permanent™ or **tem-
porary."” Thisaspect of private behavior should, in turn, play arolein
the design of tax policy to encourage investment. Not only can alack
of credibility make effective policy change difficult, but the climate
of uncertainty associated withfrequent tax changescan, itself,increase
the risks and reduce the attractiveness of long-lived investment.

[rreversibility

Even taking account of adjustment costs, the neoclassical invest-
ment model presumes that firms can alter investment in response to
changes in the user cost of capital. But what if these desired changes
are negative? Although investment-isalwayspositive in theaggregate,
some firms may wish to disinvest in some typesof capital. Used asset
sales may in somecases bedifficult, or thedesire to unload assets may
be quite general. Some economists have argued that this inability to
disinvest — investment'sirreversibility-could be asignificant factor
in determining aggregate investment behavior. !4

If irreversibility played an important role (which really hasyet to be
demonstrated), how would thisinfluencetheimpact of tax incentives
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on investment? First of all, firmsdoing noinvestment at al arelikely
not to respond to minor tax incentives that simply reduce the amount
they wishtodisinvest. Second, even firmsthat do currently invest must
take account of the possibility that future conditions may leave them
a zero investment, wishing to disinvest but unable to do so. Unless
the after-tax profitability of investment is sustained in the future, a
current reduction in the user cost of capital may not havea very large
effect on investment.

Asjust discussed, both of theseeffects (sluggish adjustment and the
importanceof futureconditions) areal so associated with general costs
of adjustment. However, by itsnature, irreversibility islikely to matter
relatively more in recessions, when the capital stock may exceed its
desired level, and moregenerally in environmentsof low capital stock
growth in which assets are not easily marketed.

Under standing the marginal impact of tax provisions

The user-cost approach, even with account taken of tax changes,
measures the marginal incentivesfaced by investors— theadditional
tax burden associated with new investment. But the interaction of
different tax provisions can be so complicated as to make this meas-
urement difficult. It is not always easy to determine the impact of a
particular tax policy on the incentive to invest. The following exam-
plesareillustrative but not exhaustive.

Asymmetriesand parallel tax systems. Measures of the tax burden
on new investment aretypically based on theassumption that asingle
corporate tax rate applies. While this may formally betrue, additional
provisions cause many companies to find themselves effectively
subject to adifferent tax rate, and different tax rules, in certain years.
The possibility of being subject to an alternative regime, and of
switching among regimes, altersthe incentivesthat firmsface.

Two examples in the United States are the treatment of tax losses
and the alternative minimum tax. Asin most countries, companies
generally pay taxeson their income but do not receive tax refundsfor
their losses, which must be carried forward without interest and
subject to expiration. This asymmetry in the tax code has affected
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many U.S. corporationsin recent years, particularly smaller firms.!3
Constraintson losses may blunt the impact of certain typesof invest-
ment incentives, such as investment creditsand accelerated deprecia-
tion, if many firmsmust simply carry forward theright to receivethese
extra tax expenditures. Indeed, the firm not currently subject to tax
many actualy face a higher user cost of capital than its taxable
counterpart.

In addition to its basic tax system, the United States also has an
" aternative minimum tax™ that businesses and individuals must pay
if their tax burden calculated under this scheme is higher than under
the primary tax system. Since changes were introduced in 1986, many
U.S. firms have found themselves subject to the minimum tax. Its
impact on investment incentivesis similar, though less pronounced,
than that of asymmetric loss treatment: when it isin force, it taxes
income at a lower rate (but not zero) and permits less generous (but
some) depreciation allowances.!®

By their nature, the asymmetric treatment of losses and the mini-
mum tax bind the most when profitability islow. Likeirreversibility,
this weakensthe power of investment incentivesduring periods when
investment may aready be weak. To the extent that investment
incentivesare aimed not simply at increasing the level of investment
but also dampening (or at least not contributing to) its volatility, one
must take account of the limitations imposed by these tax system
characteristics. One solution used in the past has been to encourage
the transfer of tax benefits through leasing. But reliance on such
indirect tax benefit transfer presents problems of itsown, and begsthe
question of why the tax asymmetries are present in the first place, if
they lead to tax policies aimed at circumventing them.

Abroad, one interesting example of the difficulty of calculating
marginal incentives in the presence of alternative tax rules is the
Swedish system of investment funds, under which firmsare permitted
to deduct from taxable income fund contributions earmarked for
investment. I nvestmentsfinanced in this way essentially receiveimme-
diate expensing, normally thought to be equivalent to a zero effective
tax rate. However, the actual incentive to invest depends on whether
firms have reached the limit on the contributions they can make to the
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funds, whether they can finance al their desired investment from
existing balances of thefunds, what the situation will be in the future
regarding these two questions.!” A broad range of effects is plausible
and, as with the minimum tax and limited loss offset, not necessarily
consistent with any rational government policy toward investment.

Corporate financial policy. The mgjority of U.S. business invest-
ment, and the preponderance of investment in machinery and equip-
ment, isdone by corporations. Unlike most other devel oped countries,
the United States imposes a purely "classical™ income tax system
under which.corporations and their shareholders are independently
taxed. This results in the " double taxation™ of corporate dividends, at
the corporate level when earned and at the shareholder level when
distributed. Thisdoubletaxation isoneof theargumentsfor corporate
tax integration proposals.

Y et, there is considerabl e dispute over whether reducing the tax on
dividends has a significant impact on the corporate cost of capital
among mature firms using retained earnings as a primary source of
equity capital. Under certain circumstances, one can view the tax on
dividend distributionsof fundsalready in corporate form asan unavoid-
able tax that must ultimately be paid when cash |eaves corporations.
This view suggests that thedividend tax isessentially alump-sum tax
that affects corporate values but not corporate retention and invest-
ment decisions.!® It isinteresting to note that for some countries this
general analysiscan extend beyond dividend taxation to the corporate
tax itself.!?

A related question concerns the advantages of debt finance under a
classical system. Given the deductibility of interest paymentsand the
double taxation of equity, one might think that debt is tax-favored.
However, the" new view" of dividend taxation just discussed and the
full taxation of interest payments to recipients (compared to the
favorable treatment of capital gains) act in the opposite direction.

While some have argued that there is no net tax benefit to debt,20
perhaps a more generally accepted view isthat the tax advantages of
interest deductibility are only partially offset, and that nontax costs of
leverage (increased bankruptcy risk, loss of control by managers, and
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so on) further limit borrowing. In the latter case, an important issueis
whether the market environment allows some assets to be financed
with agreater shareof debt than others. Such assets would beindirectly
tax-favored by the greater use of interest deductions. The example
usually cited is commercia structures. Debates over whether struc-
tures investments receive tax benefits that are too generous or not
generousenough relativeto™ neutra " treatment often hingeon assump-
tions about the use and advantagesof debt finance.

Theimpact of cashf | ow

The neoclassical model of investment assumes that firms have
access to funds at some required rate of return, r, and invest as long
asthey can earn such areturn. However, empirical investment studies
suggest that investment, particularly by smaller firms, also relates to
internal cash flow.2! This has both tax and nontax explanations. Firms
may find internal fundsacheaper source of finance than debt and new
equity issues because retention avoids the dividend tax, or because
information asymmetries make outside investors skeptical of firms
seeking an outside infusion of funds. Either way, investment incen-
tivesthat provide cash in the present rather than thefuture may reduce
firms' effectiveuser cost of capital more than simplediscounting with
amarket rate of return suggests.

Summary

Just as we are unsure what type of investment best stimulates
growth, theliterature leaves uswith some uncertainty about the nature
of the investment process in general and the role of tax policies in
particular. Keeping thesequestionsin mind, onecan still draw certain
conclusions about which policies are more likely to work, at least
under certaincircumstances, toachievethegoal of greater investment.

Tax policiesto encour ageinvestment

Thefollowing discussion focuseson tax policies to reduce the user
cost of capital by reducing the tax wedge between thereturn to savers
and the marginal product of capital. There are, of course, other ways
in which fiscal policy might reduce the user cost, most obviously
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through a reduction in interest rates that might be associated with
increased government saving.

Thehighreal interest ratesof the 1980sareoften cited asan example
of what areduction in government saving can do to real interest rates,
although thepictureisclouded by several factors.22 However, increas-
ing government saving involves considerably more than shifting tax
instruments. It requires a large-scale shift in the burden of taxation
among generations. Thequestion of whether such ashiftisworthwhile
extends beyond the scope of my discussion of how the tax structure
can bealtered to encourage privateinvestment and growth. It isworth
pointing out, though, that to whatever extent privatecapital accumula-
tion isretarded by government dissaving, the costs to future genera-
tions will be that much higher if such accumulation would have
generated positive growth spillovers.

Tax policies to promote capital accumulation vary in a number of
ways. Exploring these differences through a series of questions
provides aframework that is useful for comparing the policies them-
selves.

I nvestment or saving?

As| indicated in my initial comments, we must address the very
basic question of why we wish to stimulate capital formation before
deciding whether it isa particular type of domestic investment, rather
than national saving, that we wish to encourage. It would appear that
asensible argument based on seeking increased growth must relateto
domestic investment. Unless there are no capital flows at all, this
points toward encouraging investment rather than saving; toward
investment incentives that stimulate the demand for capital by firms,
rather than saving incentives, that stimulate its supply, primarily by
households.

In the user cost of capital discussed above, investment incentives
work directly through the tax terms in the expression, while saving
incentiveswork indirectly by increasing availablefundsand lowering
the required return, r. The investment tax credit and accelerated
depreciation allowancesareexamplesof investment incentives, while
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a reduced rate of tax on household interest income is one saving
incentive.

Investment incentives, totheextent that they areavailabletoforeign
investors, will be enhanced by an economy's openness; the opposite
will be true of saving incentives, as increased saving may leak
abroad.?3 The distinction between saving and investment incentives
can bereduced somewhat by provisionseither limiting theavailability
of asaving incentive to funds not directed to domestic usesor restric-
tionsfacing foreign investorswishing to takeadvantage of our domes-
tic investment incentives.

+ How much of adifference, in terms of domestic investment under-
taken, does it ultimately make whether we choose investment or
saving incentives? Possibly alot, particularly if the desired increase
in investment is of a particular type. Then, saving incentives are
weakened not only by leakagesabroad, but al so by increased domestic
investment in assets other than the type intended. Though we may, for
example, wish to stimulate investment in machinery and equipment,
a general saving incentive that increases funds for investment, and
thereby reducesreal interest rates and the user cost of capital, will be
spread across all assets, including housing and nonresidential struc-
tures—recently about half of all U.S. fixed investment, and historically,
even more than that.

In my initial discussion above, | noted that arguments for encourag-
ing saving rather than investment relate totheintertemporal distortions
imposed by existing tax systems. However, there are somedistortions
that increase, rather than decrease saving. Changesthat alleviatethese
distortions would normally be viewed asaway to increase household
welfare—but not if there are special reasonsfor wanting to encourage
capital formation. If investment, itself, provides positive externalities,
we might wish to keep saving (and presumably, the type of investment
we desire) up, even at the expense of preserving the distortions of
household behavior.

A classic example of this case is the provision of social security
annuities. When private annuity markets are absent or do not work
well, individuals must engage in precautionary saving, to have funds
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availableif they exceed their life expectancy. Thelack of annuitiesis
adistortion of their behavior, in that individuals are being prevented
from concentrating their resourcesin the periods when they are alive,
in most instances being forced to leave bequests even if they have no
intended heirs. Government provision of social security retirement
annuities may reduce or eliminate this distortion, but also reduces
precautionary saving, even if the social security system itself isfully
funded.2* The same would be trueof any government program aimed
at providing insurance for which precautionary saving may be a
surrogate, such as medical expenses.

Another examplefrom the realm of more explicit saving incentives
isareduction in capital gainstaxes, which would lessen the distortion
of new saving by reducing the tax wedge imposed on some of the
future income from that saving. A capital gains tax reduction would
aso decrease the distortionary *'lock-in" effect that discouragesindi-
vidualswishingtoavoid or defer thecapital gainstax from rebalancing
their portfolios. While each of these effects represents a reduction in
thedistortion of household behavior, thefirst encouragessaving, while
the second discourages it. Being able to allocate its assets more
efficiently allows the household to save less and still meet future
contingencies.? If there is no reason for encouraging capital forma-
tion beyond the desireto alleviatetax-induced distortions, this second
effect provides another reason for reducing capital gains taxes. If
capital accumulation, itself, provides positive spillovers to growth,
then distorting policies that increase saving, such asan increasein the
lock-in effect or areduction in the level of social security annuities,
need not be welfare-reducing.

In conclusion, investment incentives are likely to be more useful
than saving incentivesfor achieving growth through domestic capital
formation. Reducing distortions of individual saving behavior need
noteven pointintheright direction, if ahigher level of domesticcapital
formation itself isthe object of policy design.

Targeted or broad?

The same issue of distortions versus growth arises in choosing
among investment incentives. Traditional analysissuggests that there
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isalarge deadweight lossfrom thedifferential tax treatment of assets
(as measured by differencesin effective tax rates), becauseinvestors
will opt for lower socid returns in order to qualify for the favorable
treatment given certain assets. Such analysis during the 1980s
provided support for therepeal of theinvestment tax credit by the Tax
Reform Act of 1986,26 and subsequent studies have confirmed that
the act's gains from reduced interasset distortion were significant
when measured against thelossesfrom an increased cost of capital.2’

However, these studies are subject to two typesof criticisms. First,
they typically do not take full account of all tax provisions relevant to
calculating the margina costs of funds. As | discussed above, one
cannot incorporate minimum taxes, limited loss offsets and the tax
advantages of debt in the calculation without considerable difficulty
and dispute. Second, and perhaps more important, the distortions are
measured based on the assumption that there are no externalities to
different types of investment — none of the possible growth-inducing
spilloversthat might justify investment incentives.

If the social returns to particular types of investment are really 30
percent,2® then the distortions caused by not favoring these invest-
ments would swamp the gains associated with achieving more neutral
tax treatment. On theother hand, onecan imagineeach industry group
being able to produce empirical evidence that the investment it under-
takes generates unusualy large social externalities. It is easy to
envision a search for spillover effects— attemptingto pick **winners"
—turning into an orgy of rent-seeking.

Marginal or average?

If onetypeof investment facesahigher effectivetax rate, or provides
more positive externalities, than another, it is a candidate for an
investment incentive. But how should this incentive be provided, to
achieve the greatest increase in investment for a given loss of tax
revenue? In common parlance, what approach yields the greatest
""bang for the buck?” Traditionally, the desire to minimize revenue
losses has led to the crafting of more " marginal™ investment incen-
tives, those aimed primarily at reducing taxes faced by new invest-
ment, rather than simply lowering the tax rate on all existing sources
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of income, the " average™ tax rate.

Thelogic of this approach can be demonstrated by comparing the
effects of an investment tax credit to those of a reduction in the
corporate tax rate. Both reduce the user cost of capital facing new
investment. But acut in the corporate tax rate also reduces the tax on
profits from existing capital, and from other sources as well (such as
returns earned as the result of imperfect competition in an industry).
This reduction in the taxes levied on income from existing sources
does reduce the average tax rate faced by corporate income, and does
lose tax revenue, but does not reduce the user cost of capital faced by
marginal investment. Hence, for a given reduction in the user cost of
capital, theinvestment tax credit loses less tax revenue overall. Thus,
one could raise the corporate tax rate and the investment tax credit at
the same time, keeping the user cost of capital the same through the
offsetting effectsof thetwo provisions, and raise revenue— essentially
acapital levy on existing sources of income.

Why not? A one-time capital levy is nondistortionary—the first
time. Even if it isused only once, the amount isso large— effectively
the corporate tax rate multiplied by the stock of existing capital — that
it can have a considerable impact on the economy's long run condi-
tion.2? But its use might lead investors to expect its reuse. Once
anticipated, a capital levy has the same dampening effect on invest-
ment as a capital income.tax. In prospect, an investment tax credit
representsafarlessattractivealternativefor current investment, which
does not qualify, than does a cut in the corporate tax rate, which will
benefit the income from investment made today. Still, one might
expect each new government in need of somequick, nondistortionary
cash to use the capital levy embodied in investment incentives " just
once more," promising not to do so again.

However, the United States has shown no obvious pattern of relying
on repeated capital levies using the inves‘;ment tax credit, or other
investment incentives limited to new capital, such as accelerated
depreciation. If it had, we should have observed an upward drift inthe
combined after-tax value of the credit and depreciation allowances
over time. Indeed, themost recent change, in 1986, wasin theopposite
direction. A reduction in the credit to zero coupled with a cut in the
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corporate tax rate presented investors with a negative capital levy.30

Asidefromtheissueof investor expectations, some might arguethat
a reduced tax on existing profits provides immediate cash flow to
business. To the extent that business investment depends on internal
cash flow (as discussed above, an empirically plausible view), a
reduction in taxes on existing income may itself provide an added
impetus for investment, even though it does not affect the standard
measure of the user cost of capital. Thus, the windfalls to existing
capital do have some impact on investment.

However, providing windfallsisjust one of the ways of increasing
business cash flow. Itisalso possibletodosowithoutgivingwindfalls,
by speeding up theinvestor's receipt of amarginal tax incentive. The
investment tax credit is the clearest example of this: the investor
receives the entire tax benefit when the investment is made, much
more than if the returns to new investment were taxed less heavily in
the future. Indeed, an investment tax credit may lower current tax
payments by even more than a corporate rate cut having the same
impact on the user cost of capital 3!

The advantage of marginal investment incentives also depends on
the ability of firms to use them. The benefit that comes from the
concentration of atax reduction in the year of an investment isdiluted
if ataxpayerisin asituation of tax limitation. For example, providing
accelerated depreciation allowancesto afirm that currently is subject
to the minimum tax or is not taxable at all forcesthat firm to wait until
it transits to afully taxable state to use the allowances, thus undoing
the initial acceleration—the firm gets neither the tax benefit of
deferredtax, nor the associated up-front cash flow. Thisrepresentsan
obstacle to generating growth through investment, particularly (as
some believe) if smaller firms represent the channel through which
new technology is introduced. As discussed above, solutions to this
problem, such as leasing or even direct sale of benefits, beg the
question of why such tax limitations exist.

Tailoring marginal incentives. how marginal? Policies may vary
considerably in theextent to which they providewindfallstoexisting
assets. At one extreme are tax changes that do not affect marginal
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decisionsat al. Whilefew investment or saving incentivesareintro-
duced with this intent, the outcome may still occur. As discussed
above, it is sometimes difficult to know the marginal impact of
particular tax schemes. For example, the integration of corporate and
individual income taxesnormally proceeds through a business deduc-
tionfor dividends paid or asharehol der imputation credit for dividends
received.32 However, to the extent that investment is financed by
retained earnings, integration may not reduce the user cost of capital
it faces. Integration may provide an investment incentive only to the
extent that new equity isissued.

A related question arises with respect to the design of saving
incentives, such asthe Individual Retirement Accounts(IRAs) in the
United States. These accounts may provide a considerable reduction
inthe marginal tax rate on new saving—if such saving occurs through
the accounts. For taxpayers saving considerably more than the maxi-
mum permitted (or borrowing to make the maximum contribution),
the account provides nothing more than an income effect. Asin the
case of theinvestment funds system discussed above, one must know
the regime a taxpayer isin to calculate that individual's marginal tax
rate.

Why not alter policies to reduce the extent of windfalls? Indeed,
there have been attempts to tailor investment incentives in this way.
In the case of corporate dividends, for example, this would mean
keeping track of new versus old equity.33An example from actual
practice in the United States is the Research and Experimentation
(R&E) Credit, which applies only to expendituresin excess of a base
level determined by thefirm's history of R&E expenditures prior to
the legidation. The idea has also frequently been suggested for the
investment tax credit itself.

The advantages of this approach are clear--even less revenue cost
foraparticular cost-of-capital reduction. But there aresome additional
problems, as well. A lesson from the experience is that designing a
marginal incentive requires that we distinguish marginal investment
from that which would have taken place without any special invest-
ment incentive, usually a difficult task. First, defining the base is
difficult. One cannot use afirm's own past investment behavior as a
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base without dampening the impact on that investment — firmswill
take account of the fact that current investment reduces future tax
credits. This was a problem with the R&E credit's original design.3*
On theother hand, using ameasurelikesal esasa predictor imperfectly
identifiesthe™ normal™ level of afirm's investment for which acredit
is unnecessary. The more of this "norma™ investment we try to
disqualify from thecredit, the morefirmswill not qualify for thecredit
at all. This problem may be exacerbated during recessions, when
investment drops more precipitously than other components of GDP.
Rather than simply being constrained by tax limitationsin their ability
to use tax credits, firms may simply not quaify for the credits at all.

In addition to the problems of implementing a truly "marginal™
investment incentive, there is another potential hazard to be con-
fronted were we to succeed in doing so. In a competitive industry,
firms will invest until their marginal investments yield zero profits,
over and above a norma market rate of return. But what if only their
marginal investments receive an investment incentive, say an invest-
ment tax credit? Then other, "normal™ investment could very well
produce a net loss, and the firm could find it more profitable simply
nottoinvest at all.33 Assomefirmschoose not toinvest, othersal ready
over the threshold might invest even more. By providing a reduction
incostsonly beyond acertain level of capital expansion, the marginal
incentivesimulatestheeffectsof decreasing production costs, astand-
ard casein which competitive markets may be difficult to sustain.

Temporary or permanent?

Investment incentivesare never really permanent. The U.S. invest-
ment credit was reinstituted **permanently” in the mid-1970s. Its
" permanent™ repeal in 1986 has not prevented discussion of its being
used again. Government may be limited in its ability to distinguish
" permanent™ incentivesfrom " temporary™ ones, but there is probably
somecontent in thedesignation. There hasbeen considerable political
support for a temporary investment incentive, albeit a very modest
one, during the current recession. Temporary investment incentives
arenormally viewed asatool of stabilization policy, athough thereis
little evidence that they have been used successfully toward that end
in the United States.30
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Totheextent that credibility about the permanence of agovernment
policy is weak, there are advantages to using investment incentives
that deliver their entire package "up front." The prospect of the
reversal of acorporate tax rate reduction will mute the current incen-
tivetoinvest. However, theinvestor receiving an investment tax credit
perceived to be of temporary duration not only gets his money before
thegovernment changesits mind, but hastheadded incentivetoinvest
produced by the knowledgethat subsequent, competing capital invest-
ment may belower once the investment incentive is removed.

A different role of changes in tax policy could be the implicit
provision of insurance, for example the smoothing of future after-tax
returns from investmentsthrough variationsin the corporate tax rate.
However, it isdifficult to see arolefor fluctuating tax instrumentsin
encouraging growth, unless the government were able to use them to
absorb and spread investment risks more efficiently than private
businesses. This might be an issue in less developed countries, or
among risky new ventures in the United States, but does not seem
relevant for most businessinvestment that isfinanced through capital
markets. Moreover, thenature of countercyclical marginal investment
incentives is to increase, rather than dampen swings in after-tax
profitability. If they areintroduced during recessions, when profitsare
already low, their stimulus of new investment will simply lower the
returns to existing capital, which do not directly benefit from the tax
incentives, still further.

Summary

If there really issome special connection between fixed capital and
economic growth, then investment incentives are more suited to the
task than saving incentives, which leak abroad and into other assets.
The logic that investment drives growth through externalities also
argues for targeting particular types of investment--once we know
which type.

Even when we are concerned with long-run outcomes, marginal
incentives seem more attractive than those that spend most of their
initial revenue loss providing windfalls to existing assets. However,
given the complicated nature of existing tax systems, it is not always
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evident what effects a provision may have on the marginal incentive
toinvest. Asincentives become more" margina' in nature, they save
tax revenue but introduce other problems.

Do the policies work? There are realy two questions here: does
capital lead to growth, and do tax incentives speed capital accumula-
tion? | cited some preliminary evidence on the first question above.
On the second question, there is considerably more evidence that tax
provisions do affect the level and the allocation of business fixed
investment,37 though, even here, there are dissenting views.38

Concludingcomments

Policy discussions often connect capital to growth, but standard
economic models providelittle assistancein identifying the path from
moreinvestment to sustained higher growth. If thegrowth comesfrom
positive spillover effects, we have just begun to consider how this
comes about, and which typesof investment deserve our attention.

Thecapital-growth connection does point toward investment incen-
tivesasopposed to savingincentives. Theliterature provides guidance
with respect to the design of these incentives but offers uslittle asto
which types of capital investment should be encouraged or, for that
matter, whether first priority should be given to private rather than
public capital, thelatter of which has grown relatively slowly during
the past twodecades. Whilel havefocused on changesin tax structure,
rather than the burden of taxation, thelogic that causes usto focus on
investment as a vehicle for growth also suggests that the social costs
of government dissaving to the welfare of future generations may be
higher than isnormally assumed.
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Endnotes

'As used by Selow (1957) and Denison (1967).

2See Jorgenson (1988).

SSee, for example, Romer (1989).

“See DeLong and Summers (1991)

SMankiw and others (1990).

See Aschauer (1989) and Munnell (1990)

"See, for example, thecomments of Henry Aaron in Munnell (1990). More recent empirical
findings for the United States (Holtz-Eaken 1992) dispute claims of such high returns. A more
general estimation approach applied to Sweden finds the opposite result, that the country hasan
excess of public capital. See Berndt and Hansson (1991).

#Some might think of mulitary capital as playing an indirect role in the advancement of
productivity, through the development of new technologies. Including military capital in the
calculation simply reinforces theoverall trend, since (despite the burld-up during the 1980s), the
stock of military capital grew proportionately |ess than other government capital between 1960

and 1990.

gMusgrave (1992). An even larger decline 1n the ratio occursiif residential capital is excluded
from the privatecapital stock. from .59 in 1960 to .44 in 1990.

"For an early such application, see Hall and Jorgenson (1967). For further discussion of the
cost of capital and effective tax rate concepts themselves, see Auerbach (1983) King and
Fullerton (1984) provide an oft-cited effective tax rate analysisof four countries tax systems.

'See Auerbach (1989b).

"2See Auerbach and Hines (1988).

13 A uerbach and Hassett (1992) find that a user cost based on expected future tax parameters
isasuperior predictor of investment behavior than one based on the' myopicexpectations,” the
basic user cost formula

1See, for example, Bertola and Caballero (1991).

"3See Altshuler and Auerbach (1990).

185ee Lyon (1990)

Y See Sodersten (1989).

18See Auerbach (1983) and Poterbaand Summers (1985) for further discussion

1%1n Sweden and Finland, for example, firms have had variousincentivesavailable to reduce
their taxable Income, such as the investment funds discussed above. At the same time, they are
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allowed under law to pay dividends only from income that has been declared for tax purposes.
Asaresult, they are essentially in a position where their taxable income 1n any given year can
be set at whatever level is necessary to meet the level of dividends chosen. See Kanniainen
(1986) and Sodersten (1989).

8ee Miller (1977).
215ee Fazzan, Hubbard and Peterson (1988).
225¢e Blanchard and Summers (1984)

BSince the work of Feldstein and Horioka (1980) finding a close relationship between
domestic saving and investment across countries, there has been considerable debate about how
closely connected these two aggregates are, and the implications concerning how much new
domestic investment would result from an increase in domestic saving.

24See Abel (1985).

ZIn Auerbach (1992), 1 present simulations showing that delaying the implementation of a
capital gainstax reduction may simultaneously increase national saving and reduce household
welfare.

%See U.S. Treasury (1984).
3ee, for example, Jorgenson and Y un (1991) and Auerbach (1989a).

ZThis number is suggested by DeLong and Summers (1991), based on therr cross-country
empirical investigation.

BFor example, in a traditional growth model, Auerbach and Kotlikoff (1987) present
simulations showmg that a move from income taxation to consumption texation may be
welfare-increasing, while a shift from income taxation to labor income taxation may be
welfare-decreasing. Thedifference between consumption taxation and labor income taxation is
atax on consumption financed from existing wedth:

3 |n an empirical investigation, Judd (1989) accepts the hypothests that the capital levies
implicit in the relative treatment of new and extsting assets have had a zero mean and been
uncorrelated over timen the United States.

3! At thecurrent U.S. corporatetax rateof 34 percent, a | percent investment tax credit would
lower the user cost of capital by about the same amount asa .66 percentage point decline in the
corporate tax rate Hence, afirm that reinvests at least two-thirds of 1ts profits will receive a
larger increase 1n after-tax cash flow from the investment capital .

¥2The recent U.S. Treasury (1992) study provides a fuller discussion of these and other
alternatives.

FEor one such proposal. see American Law Institute (1982).
34See Altshuler (1988)

¥See Gravelle (1992).
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3¢ Auerbach and Hassett (1992) find that variationsin the user cost of capital attnbutable to
changes in tax policy during the postwar penod actually Increased the variance of U.S. fixed
nonresidential investment (relative to the capital stock). Taylor (1982) finds somewhat more
positive evidence for the countercyclical useof investment fundsin Sweden.

¥See, for example, Hall and Jorgenson (1967). Feldstein (1982), or Auerbach and Hassett
(1991).

%see, for example, Bosworth and Burtless (1992).
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Commentary: Investment Policies
to Promote Growth

Martin Feldstein

Several papers at this conference have stressed the favorabl e effect
on economic growth of increasesin business investment, especially
investment in machinery and equipment. The authors of these papers
have reminded us that such investment does more than increase the
capital stock. Investment also embodies new technologies and may
involve externalities that cause the nationa return to private invest-
ment to be greater than the private return to the firm that does the
investing.

Such externalities would justify substantial tax subsidiesto invest-
ment in machinery and equipment. The existence of externalities
would also help to explain the substantial differences in short-run
growth rates among countries that appear to be associated with dif-
ferences in their rates of investment (although it would not explain
persistent differencesin growth rates over very long periods of time).

It would be a mistake, however, to conclude that the case for tax
incentives to increase investment rests on the existence of these
externalities. Investment in new plant and equipment can be
worthwhile even if there are no externalities and its contribution to
growth issmall in the short run and negligible in the long run.

Alan Auerbach hasgiven usafine paper, emphasizing the complex
waysin which tax rulesdistort theincentivesto save and to invest. In
my limited time, | will focus on three issues. | will begin with the
fundamental issue of why tax incentivesto saving and investment are
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justified. 1 will then discuss the importance of incentivesto increase
saving aswell asincentivestoincreaseinvestment. Finally, | will turn
to theinteraction between tax rules and inflation.

Thecasefor investmentand saving incentives

The desirability of increasing thelevel of investment depends not
on investment's contribution to long-run growth but on whether the
pretax rate of return to the nation is high enough to compensate for
postponing consumption. | believe that the traditiona estimates of
pretax returns of 10 percent to 15 percent are high enough to justify
foregoing current consumption in order toincrease privateinvestment
in new plant and equipment. The nation now invests less than the
optimal amount because taxes impose a substantial wedge between
this 10 to 15 percent pretax return and the net return that individual
saversreceive.

Several speakersat thisconference haveargued for **leaving invest-
ment to the free market™ and against incentives for investment. In
theory | would agree with them (unless there are substantial exter-
nalities that raise the nationa rate of return on investment above the
private rate of return). But in practical termsthere isastrong casefor
specia rulesto encourage saving and investment to offset the distor-
tions in the existing tax system.

Tax policies to "encourage’ saving and investment are really just
attemptsto offset the distortions caused by our existing tax system. If
we had a consumption tax instead of an income tax and either no
corporate tax or a cash-flow corporate tax, there would be no casefor
saving incentives. Similarly, incentives for business investment
neutralize the current (and politically untouchable) tax bias in favor
of investment in owner-occupied housing. Because homeownersare
permitted to deduct mortgage interest but are not required to pay tax
on the value of the housing services produced, the current system is
moregenerousthan would be permitted under either aclassical income
tax system (that would tax the imputed service income) or aclassica
consumption tax (that would not permit the interest deduction).

Any reduction in taxation of business plant and equipment only
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helps to reduce the current distortion in favor of owner-occupied
housing, an important point that was ignored by the 1986 tax reform
in the effort to establish a™level playing field" among different types
of businessinvestment.

Encour agingsaving vs. encour aging investment

Alan Auerbach accepts the importance of incentives for capital
formation but advocates emphasizing "'investment incentives . . .
rather than savingincentives." Such investmentincentiveswould seek
to shift existing investment from housing and commercial structures
to expenditures on machinery and equipment. Investment incentives
might also induce a greater inflow of funds from abroad.

| think both of these goals are desirable and that there is a strong
case for investment incentives like the investment tax credit and
accel erated depreciation for machinery and equipment.

| would add afurther reason for special tax incentivesfor investment
in machinery and equipment. Current tax laws encourage firms to
make intangible investments like advertising and marketing that are
expended immediately. Traditional investment incentives like the
investment tax credit for machinery and equipment help to redressthe
current imbalancein favor of such intangibleinvestments.

But | think it would be a mistakefor the United States to focus on
providing investment incentivesto theexclusion of saving incentives.
Increased busi nessinvestment — and perhapsi nvestment in machinery
and equipment in particular —isthegoal but raising thelevel of saving
contributes to that goal to the extent that a portion of the induced
increase in saving goes into businessinvestment.

The optimal mix of saving incentives and investment incentives
dependson the ultimateincreasein thetargeted type of investment per
dollar of revenueloss due to each type of tax incentive. On that basis,
| believe that it is important for the United States to increase saving
incentives. Let me explain why.

Firgt, the United Stateshas such a low net national saving rate that
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even if all net saving went into machinery and equipment, the level of
such investment would still betoo low. Thetotal net private saving of
households, corporations and state/local governments is now only
about 5 percent of gross domestic product (GDP). The structura
deficit of thefederal budget--excluding deposit insurance as well as
thecyclical component—isnow 3 percent of GDP. Net national saving
isthusonly 2 percent of GDP. Evenif all national saving wereinvested
in machinery and equipment, thus forcing the per capita stock of
housing and other buildings to decline, the amount of investment in
machinery and equipment would still be too low in the sense that the
resulting marginal product of such capital exceeded 10 or 15 percent.

Policiesto shift available saving into business plant and equipment
would bemuch moreuseful if thesaving rateweresignificantly higher
than it is now. There is smply not much to be gained by refocusing
the use of the 2 percent of GDP that is now saved.

The second reason for wanting to stimulatesaving isthatin thelong
run, U.S. domesticinvestment is constrained by our domestic saving.
There is surprisingly little cross-border capital flows. High saving
countries have high investment rates. Thus Japan, with a net national
saving ratethat isnearly three timesthat of the United States, also has
anetinvestment ratethat isnearly threetimesthat of the United States.

Research that | did with Charles Horioka several years ago
(Feldstein and Horioka, 1980) showed that, among the Organization
for Economic Cooperation and Devel opment (OECD) countries, those
countries with sustained high domestic saving rates (based on the
average saving ratefor adecade or longer) have had correspondingly
higher domestic investment rates. More specifically, each additional
percentage point of GDP devoted to domestic saving has been asso-
ciated with a 0.8 percent of GDP increase in domestic investment. A
number of studies since then have supported this estimate of an 80
percent marginal saving retention ratio (see, for example, Frankel
[1991] and Feldstein and Bacchetta[1991]).

Recent experience in the United States confirms this long-run
dependenceof domestic investment on domestic savings. During the
1980sthe sharp increasein the budget deficit and decline in domestic
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savingsled to atemporary capital inflow (and corresponding current
account deficit) that reached 3.5 percent of GDPin 1986. But over the
next five years, the size of the capital inflow declined until by 1991,
it waslessthan 1 percent of GDP (even excluding the paymentstothe
United States by other governments in connection with the Desert
Storm operations). The gap between domestic investment and domes-
tic saving has been essentially eliminated. Asthe United States moves
from trade deficit to tradesurplusduring the 1990s, thecurrent account
deficit and capital inflow will decline even further.

Athird reason to enact savingsincentives isthat they are not costly
in terms of lost tax revenue. Savings incentives are essentially reduc-
tions in the personal income tax on interest, dividends and capital
gains. In the United States, this has been done through pension plans
and Individual Retirement Accounts (IRAS), (both of which are taxed
on what isessentially aconsumption tax basis with the contributions
and subseguentinvestment returnsexcluded from taxabl eincome until
thefunds are withdrawn).

The Bush Administration and key members of Congress in both
parties have proposed expansions of the IRAsto stimulate additional
saving. Steven Venti and David Wise, in a number of studies with
different data sets (see, for example, Venti and Wise [1990] and
[1992]), have shown that IRASs substantially raise savings. Their
findings have been confirmed by other researchers (for example,
Feenberg and Skinner [1992]). Although controversy remains, | have
examined this research and find the results quite convincing.

What is the revenue cost of increasing savings through expanded
IRAS?Thegovernment loses personal incometax revenuebecause (1)
IRA contributions are excluded from taxable income until they are
subsequently withdrawn; and (2) some of the investment incomein
IRAswould otherwise have been taxed asit isearned instead of when
it is withdrawn.

Revenue estimates based on these two effects |eave out something
very important. The government also gains additional corporate tax
revenueon theextracapital stock that resultsfrom higher savings. The
government's official revenue estimates ignore this increase in cor-
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porate tax receipts.

| have done some calculations (Feldstein 1992) that show that the
increased corporate tax revenue offsets a large share of personal
income tax losses. Indeed, a**back-loaded™ IRA (in which contribu-
tions are made from after-tax income but no taxes are paid on
withdrawals) does not have any net revenue |oss when the effect on
corporate tax paymentsis taken into account.

For these three reasons, | think that a strategy aimed at increasing
investment in business plant and equipment should include savings
incentivesaswell asinvestment incentives. If we can get net national
savings up from 2 percent of GDPto 10 percent, policies toencourage
business investment can then achieve a significant rise in business
investment.

Effectsof inflation on saving and investment

Because thisis aFederal Reserve conference, something should be
said about the effect of inflation on investment. In keeping with Alan
Auerbach's emphasis on taxation, | will discuss the interaction of
inflation and tax rules.

Several previous speakers commented on the adverse effect of
inflation on growth. Animportant reason for thisisthat theinteraction
of inflation and tax rules reduces the return on saving and business
investment. This occurs because tax rules are based on nominal
interest income and expenses, nomina depreciation, and so on.

Consider what happensif there isaone percentage point increasein
inflation and interest rates. Although the real pretax interest rateis
unchanged, the additional 1 percent of nominal inflation is subject to
tax. Withamarginal tax rate of 40 percent, thereal net rate of interest
declines by 0.4 percentage points.

With that mechanism in mind, look at the experience of the 1970s
when the typical marginal tax rate was40 percent. Inflation rosefrom
4 percent in the late 1960s to 8 percent in the late 1970s. Short-term
interest rates rose from 7 percent to 10 percent. Thus the real pretax
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interest rate fell from 3 percent to 2 percent.

Consider an individual with a 40 percent marginal tax rate during
those years. In 1969, the 7 percent pretax interest rate corresponded
to a4.2 percent net rate. With inflation of 4 percent, the net real rate
was approximately zero. In 1979, the 10 percent pretax interest rate
corresponded to a6 percent net rate. With inflation of 8 percent, the
net real rate was approximately anegative2 percent. Thusthereal net
ratefell by 2 percent.

Inflation discouragessaving by reducingthereal net returntosavers.
Note that even though the marginal tax rate was 40 percent, the
interaction of inflation and tax rules madetheeffectivetax rateon rea
interest income 100 percent in 1969 and even higher in 1979.

The same type of arithmetic implies a bigger subsidy to owner-
occupied housing wheninflation raises nominal tax ratesand therefore
increases the value of the mortgage interest deduction. The real net
cost of fundsfor owner-occupied housingiseven lower wheninflation
is high.

In contrast to owner-occupied housing, business investment isdis-
couraged because depreciation for tax purposes is not adjusted for
inflation. Between 1965 and 1980, therisein the nominal interest rate
to corporate borrowers reduced the present value of 15-year straight
line depreciation by more than 40 percent. The effect of inflation on
business investment is complex because it depends on the combined
impact on depreciation, on debt, and on inventories. More than a
decadeago, Larry Summersand | (Feldstein and Summers 1980) put
all of the pieces together and concluded that in 1977, the interaction
of inflation and tax rulesincreased the effective tax rate on corporate
incomefrom 41 percent to 66 percent.

| conclude from this analysis that the reduction of inflation in the
1980s will meanahigher real net return to saversand amorefavorable
net return to business investment. These will help increase capital
accumulation and growth in the 1990s.

Ironically, the transition to lower inflation may actually have hurt
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savingsand capital formation. Thedeclineof inflation in 1982 caused
the stock market boom that raised share prices by 300 percent in a
decade. The rise in wealth caused a decline in personal saving and
corporate pension contributions. The resulting fall in private saving
has had alarger adverse effect on national saving than theincreasein
the budget deficit. But that is only a transition problem and the
long-run effect of low inflation on capital formation will befavorable
for the 1990s.
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Commentary: Investment Policies
to Promote Growth

Norbert H. Walter

With his comprehensive and well-founded paper, Alan Auerbach
has made it difficult for me to add anything of a comparable level.
Theradical demand that if you don't know what you are talking about
you should keep your peace was made by Ludwig Wittgenstein. If we
were to follow this maxim, human communication and scientific
progress would largely come to a standstill. For this reason, | have
generously interpreted Wittgenstein's call for silence as a call for
moderation and would like to make only afew selective comments.

For this purpose, let me sum up the central points made by the
previous speaker:

There is certain empirical evidence that countries with higher
investment ratios also generate higher growth rates. But at the
same time, there are well-performing countries (such as Hong
Kong and Singapore) with widely differing investment sharesin
GNP (Singapore much higher, that is, lessefficient investment).
Even if these results demonstrate shaky correlation more than
stark causality, there still is reason to ask about the possibilities
of stimulating capital spending and growth.

Aninitial analysishas a sobering effect. The precise correlation
between capital spending and technical progress is unknown.
There are no operational criteriafor particularly growth-inten-
sivetypesof investment (public or private investment, expendi-
ture on machinery and equipment, or expenditure on building
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and inventories). And, finally, the widely used concept of the
user cost of capital has a number of limitationsin predicting the
impact of tax policy on investment.

Nevertheless, Mr. Auerbach believes that some general state-
ments can be made on the adequate design of a growth-promot-
ing tax policy. For one thing, it should, in his view, consist of
investment incentives rather than of saving incentives. In order
to lose less tax revenues, he prefers selective and marginal
investment incentivesto general investment incentives.

My remarks will primarily concentrate on the associated policy
options and the aspects which Alan Auerbach deliberately did not
mention.

Growth asan objective of economic policy

Economic growth is the result of an economic process based on
millions of single decisions. The question is whether such a
heterogenous and highly abstract aggregate can be taken as an appro-
priate goal of economic policy and whether itis possible, and sensible,
to steer growth. Let there be no doubt: growth ishighly desirable. We
need growth toalleviatedistribution conflictsin our affluent societies,
tofinance environmental protection aswell asthe required transfer of
resources to the East and the South and, above all, to satisfy the
understandable wish for acontinuingincreasein living standards. But
what you wantisn't alwayswhat you get. Achieving apre-determined
growth rate is beyond the scope of economic policy based on a
free-marketeconomy. Thegovernment can improvetheconditionsfor
economic growth. It can create the regulative framework but cannot
fix the time preference for individuals and 'organize” private
creativity. In the words of the German Minister of Economics Karl
Schiller, it can "'lead the horse to water but cannot make him drink;"
the government has no influence on whether *'thehorsedrinksor not."
The government can dso—via public expenditure— bringabout an
economic flash in the pan through aquick fix, so to speak. The results
are well known. They are counter-productive for both stabilization
(forecasting problems, asymmetry in the behavior of economic
policymakers becauseof elections) and growth. It would be preferable
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if the government — under the pressure of public opinion—did not
have to make more promises than it can keep, that is, if it were
responsible only for its contributionto growth (public goods, stable
and useful regulatory framework) and not for growth in general.

Selectiveinvestment incentives—a wrong way

Atfirstsight, thepromotion of capital spending, notindiscriminately
but by concentrating on particularly growth-promising investment,
sounds convincing. At a closer look, however, the pitfalls of this
concept become obvious. In fact, we do not know and cannot know
what kind of capital spending— under consideration of all direct and
indirect growth effects—is particularly fostering growth. It would ask
too much of any bureaucracy and group of experts to select ** good
investments. It is still the market—that unparalleled mechanism for
collecting and assessing decentral information— whichisin the best
position to detect growth-intensive and promising investments. But
for this purpose— apart from the establishment of a competitive sys-
tem—no state support, but rather government restraint is required in
order not to distort market signal's through subsidiesand taxes.

An important exception, which is also mentioned severa times by
Alan Auerbach, isinvestmentswith high externalities, that is, invest-
ments that can be expected to generate high social returns which can
only insufficiently beinternalized by private investors. Theeducation
system or basic research are examples of this. Here, government
promotion is undisputed because goods in these sectors are public
goods or at least merit goods. Apart from such more or less typical
tasksof government, theexternalitiesconceptisunlikely to beof much
help in growth policy. The imagination of those interested in govern-
ment financial aid with regard to inventing positive externalities is
probably more than a match for the perseverance and expertise of
policymakers (spillover effects being seen as a means of securing
specia concessions).

Dangerousover chargingof thetax system

The main purpose of thetax systemisto raise state revenue. It ought
to be simple and fair and interfere as little as possible with the work
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incentives. Asif thistask werenot difficultenough, tax law hasalways
been perceived asan appropriatevehiclefor al kindsof interventionist
measures. All sectors—be it family, social, environmental, energy,
competition, or structural policy —try to anchor incentives for their
specific targets in tax law. The consequences are well known: the
many, partly conflicting, objectives and measures render the tax
system non-transparent, complicated, unfair, and make it impossible
to calculateits full effect on both distribution and allocation. Hence,
thealternatives areeither aspiraling intervention or aradical clean-up.
The U.S. tax reform concept—flat rates on a comprehensive tax
base—has therefore been closely observed and copied many timesin
Europe.

Therefore, you will be hardly surprised that | do not show much
sympathy for a growth policy using selective investment incentives.
My objections are partly theoretical (it is impossible to solve the
selection problem as this would require the state to have higher
knowledge than all market participants taken together) and partly
political (if tax law is seen asan instrument for all kinds of endsthis
arousesdesiresamong lobbiesof all kinds). They refer, however, only
totheideaof encouraging selected investmentsthrough tax incentives.
They do not appertain to the proposition of my colleague, Alan
Auerbach, to increase the neutrality and allocation efficiency of the
tax system by reducing distortions. Neither are they directed against
the desirable concept of a tax system that is generally investment-
friendly. | would doubt though, whether one ought to go asfar as to
cling to tax policy mistakes simply because they encourage saving:
you can fool someof the peoplesomeof thetime, but not all the people
all of thetime. On theother hand, | would favor it if, under atax regime
like a general spending tax, growth were to settle at a sustainable
higher levdl —as islikely. The process of saving, investing, and taking
risks(that is, eventual ly growth and employment) can then befostered
without interfering with individual investment decisionsin areward-
ingordiscriminatingway. Thiswould al so voteagai nst discrimination
of investment abroad and against discrimination of foreign investors
(at home), which is, in the end, rarely more efficient; in most cases,
the oppositeistrue.
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Example: Europe

To conclude, | should like to quote two examples from my imme-
diate environment which show that generally good framework condi-
tionsfor competition and open marketsare moreimportant for growth
than specially designated growth programs.

Europe did not have a good start to the 1980s; key words like
Eurosclerosis and Europessimism dominated the picture. This has
changed radically with the conception of the single market program.
Annua fixed capital formation in European Community (EC)
countriesincreased by 50 percent in the second half of the 1980s, not
least due to Europe '92. This dynamic is not due to the efficiency of
special incentives but purely to vested interests on the part of com-
panies. For the single market program stands for deregulation, inten-
sification of competition aswell as the redefinition and redistribution
of markets. The modified environment with its greater opportunities
and greater risksforces businesses to put capital into adjustment — not
one-time changeover investments but investments to secure longer-
term positioning in the new single market. It can theref ore be assumed
that the realization of a North American free trade zone will trigger a
significantly higher growth impetus than any tax program.

The other — negative-examplerefers to experience with German
unification. After it turned out that the state of East Germany's
economy and environment was much more deplorable than even
pessimists had predicted, the task to start a self-sustaining growth
processisof crucia importance. In its most recent monthly report, the
Bundesbank gquotes more than 40 support measures offered by the
federal government alonein order to boost investment activitiesin the
new federal states. In addition, there will be further aid schemes on
both state and EC level. The entire range of support measures is
offered —from investment subsidies, tax relief, and interest rebates to
special guarantee programs.

Sofar theenormousinput of fundsdid not have the desired success.
The reasons for this are, on the one hand, the reserved attitude that is
usual inaphaseof economic uncertainty and, on the other, theabsence
of major complementary investmentsin the public sector. Although
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work has started on the development of public infrastructure, the
organization of afunctioning public administration, and the creation
of legal security (especialy in ownership matters), they will taketheir
time. East Germany isthereforeatypical examplefor exorbitant yields
(including spillovers) on publicinvestments, and ahorrifying example
of the low efficiency of strong tax incentives or spending programs.
We can only hope that a lesson will be learned from this experience
for themuch larger " testing ground” of Eastern Europe. Legal, institu-
tional, and financial infrastructure hasto come before physical infra-
structure. Only then can privateinvestments get off the ground.

Alan Auerbach's analysis thus needs to be extended in time and
geographically. The special case of the postwar United States is
interesting but not too helpful for the particularly " urgent cases."



Human Capital and Economic Growth

Robert J. Barro

Many theoretical models of economic growth, such as those of
Nelson and Phelps (1966); Lucas (1988); Becker, Murphy, and
Tamura (1990); Rebelo (1992); and Mulligan and Sala-i-Martin
(1992), have emphasized the role of human capital in the form of
educational attainment. Empirical studies of growth for abroad cross-
section of countries, such as those by Romer (1990a), Barro (1991),
Kyriacou(1991), and Benhabiband Spiegel (1992), have used proxies
for human capital. These studies have, however, been hampered by
the limited educational data that were available on a consistent basis
for alarge number of countries.

Recent research by Barro and Lee (1992) through the World Bank
has provided better estimates of educational attainment for a large
number of countries over the period 1960 to 1985. Hence, these data
make it possible to use a broad sample of experience acrosscountries
and over time to assess the interplay between human capital and
economic growth. This paper summarizes preliminary empirical
resultsthat use these data. Theseresults provideempirical support for
economic theories that emphasize the role of human capita in the
growth process.

A new data set on educational attainment
Barro and Lee (1992) have used the census-survey datafrom the

United Nations and other sources for more than 100 countries. These
figures were combined with information about school-enrollment
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ratios to construct a panel data set on educational attainment at
five-year intervals from 1960 to 1985. Roughly 40 percent of thecells
in this data set correspond to direct census-survey observations. The
remaining 60 percent of the cells are estimates constructed by a
perpetual-inventory method that uses the census-survey values as
benchmark stocks and the school-enrollment ratios as investment
flows.

The numbers in the data set indicate educational attainment at four
levels—no formal schooling, some elementary school, some secon-
dary school, and some higher education— for the population aged 25
and over. This population group, rather than the labor force or the
population aged 15 and over, was dictated by the availability of data.
The figures have been used to estimate the average years of school
attainment at the primary, secondary, and higher levels. This estima-
tion takes account of the varying duration of primary and secondary
schools across the countries and uses rough estimates of completion
percentages at these schools. It should be stressed that the estimates
do not consider variations across countriesor over timein thequality
orintensity of education. Therough quality measuresthat areavailable
for alarge group of countries— like measures of public spending on
education and pupil-teacher ratios— have turned out not to contribute
to the explanatory value of the human-capital variable for economic
growth or other variables.

Table 1 summarizes some major features of the data set on educa-
tional attainment. The table separates the OECD countries (22 with
data) from the developing countries, which are classed into five
regions: MiddleEast/North Africa(14 countries), Sub-Saharan Africa
(27 countries), Latin America/Caribbean (23 countries), Pacific Area
(20 countries), and Other Asia (7 countries). The population figures
shown are for the overall population of the region, athough the
schooling data apply to those 25 and over. Thefigureson educational
attainment show theaverage yearsof schooling at the primary, secon-
dary, and higher levels, and the total of these three categories. The
regional averageswereformed as unweighted meansof theindividual
country observations.
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Tablel
Trendsof Educational Attainment by Region
Total
Population ~ Averageyearsof schooling in
Region/Group Year  (millions)  primary  secondary  higher total
OECD 1960 636 4.83 1.14 17 6.15
(22 countries) 1965 676 4.89 1.25 20 6.34
1970 710 4.97 1.56 27 6.80
1975 745 5.07 1.83 35 7.25
1980 775 5.20 2.27 43 7.90
1985 803 5.35 2.45 49 8.29
-Middle East/ 1960 82 1.49 .38 09 1.96
North Africa  ,1965 94 1.62 .44 .10 2.15
-(14) 1970 108 1.83 .58 13 253
1975 124 . . :2:24 .90 18 332
1980 144 .2.45 .99 23 3.67
1985 166 ...2.82 1.21 27 4.30
Sub-Saharan 1960 124 1.10 .10 01 1.22
Africa 1965 141 1.13 11 01 1.25
27) 1970 162 1.25 .16 .02 1.44
1975 186 1.45 .20 .02 1.68
1980 214 1.71 .26 .03 2.00
1985 250 1.88 29 03 2.21
Latin America/ 1960 207 2.65 .50 .05 3.20
Caribbean 1965 238 2,71 51 07 3.29
(23) 1970 272 2.87 .70 .09 3.66
1975 309 3.08 .83 .13 4.04
1980 348 3.30 .94 19 4.44
1985 388 3.49 1.12 26 4.88
Pacific 1960 201 2,53 71 .09 3.33
Area 1965 229 2.68 74 11 353
(10) 1970 260 2.95 .85 13 394
1975 293 3.31 95 17 4.42
1980 327 3.44 1.14 22 4.79
1985 362 3.72 1.33 26 5.31
Other 1960 596 .89 .28 .03 1.20
Asia 1965 668 .98 31 03 1.32
) 1970 752 1.10 45 05 1.61
1975 844 1.23 48 .06 1.77
1980 942 1.39 .57 .07 2.03
1985 1059 1.92 71 .08 2.71

Note: Attainment applies to the population aged 25 and older, but the population
figures shown are for total population. The regional values are unweighted means
of the average number of yearsof schooling in each country.
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The table shows that the OECD group had the highest school
attainment, beginning with 6.2 total years in 1960 and reaching 8.3
yearsin 1985. Thedevel oping regions have, however, all grown faster
in proportionate termsand have therefore been catching upin average
years of schooling to the OECD countries. The lowest attainment is
in Sub-Saharan Africa, with a range from 1960 to 1985 of 1.2 to 2.2
years, whereasthe highest isin the Pacific area, with arange of 3.3 to
5.3 years.! (Some of the countries in this group—Hong Kong, Sin-
gapore, Korea, and Taiwan—now have sufficiently high per capita
income so that they no longer warrant the designation of developing
country.)

Human capital in theoriesof economicgrowth

Various theoretical models include human capital as a factor of
production and assess theaccumulation of human capital asanelement
of the growth process. | consider first the role of human capital in the
familiar neoclassical growth model, then examine the implications of
theories that allow for imbalances between human and physical capi-
tal. Human capital isaso important in models that alow for interna-
tiona capital mobility and in theories of the diffusion of technology.
Finally, | assess the interplay between human capital and choices of
fertility rates.

The convergence rate in the neoclassical growth model

The standard framework that often guides economists thinking
about economic growth is the neoclassical growth model of aclosed
economy, due to Ramsey (1928), Solow (1956), Cass (1965), and
Koopmans (1965). The long-run per capitagrowth ratein this model
depends entirely on the exogenous rate of technological progress. In
theshort run—that is, in the transition to the steady state—the growth
rate depends inversely on the gap between economy i's per capita
product or income, denoted by y;, and its long-run or steady-state
position, denoted by y}.2 Thisresult isoften referred to as conditional
convergence: economy i grows faster the lower itsinitial income, y;,
conditional on its long-run target, yf. In the standard model,y}
depends positively on the economy's willingness to save and level of
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productivity and negatively on the population growthrate. In extended
versions of the model, the effective level of productivity can be
interpreted to include not only the access to technology, but also
government policies in regard to taxation, maintenance of property
rights, provision of infrastructure services, and so on.

Thetransitional dynamicscan besummarized by therate of conver-
gence: how much of the gap between y; and y{ is eliminated in one
year? Empirical evidencediscussed by Barroand Sala-i-Martin (1991,
1992a) for the U.S. states (from 1880 to 1988), regions of seven
Western European countries (from 1950to 1985), and across-section
of about 100 countries (from 1960 to 1985) indicates that the rate of
convergence is on the order of 2 percent per year. That is, if the
differences across economies in y; are held constant, then about 2
percent of the gap between the typical poor and rich economy is
eliminated in one year. This slow rate of convergence means that it
takes 35 and 115 years, respectively, for 50 percent and 90 percent of
theinitial gap to vanish.

For the regions of the United States and Western Europe, the
steady-state values, y;, appear to be similar, and hence, conditional
convergence corresponds to the poor economies catching up to the
rich ones. For the broad group of countries, however, thevariationsin
the yfappear to besubstantial, partly becauseof persisting differences
in government policies. In thiscontext, therefore, conditional conver-
gencedoes not imply that the poor countrieswould tend to grow faster
per capita than the rich countries.

In the neoclassical growth model, the convergence rate depends
mainly on the speed with which diminishing returnsto capital set in.
If y; iswell below yf—so that the ratio of capital to labor, &;, is well
below its steady-state value, kf —then the rate of return on capital is
high and the economy tends to grow rapidly. As the economy
develops, y; and k; rise, therate of return on capital falls, and thegrowth
rate tends to decrease.

If capital is viewed narrowly —say to include machines and build-
ings but to exclude human capital —thenthe shareof capital inincome
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would below, diminishing returnsto capital would set in quickly, and
the convergence rate would be high.? It therefore turns out to be
infeasible (if we assume plausible values for the various parameters
inthemodel) toreconciletheneoclassical growth model with anarrow
concept of capital. The model fits much better with the empirical
estimates of convergence speeds if we take the appropriately broad
view of capital toincludehuinan components. A capital shareof about
three-quarters—a reasonable figure if human capital is included—
gives a low enough onset of diminishing returns so that the theory
can generate aconvergencerate of about 2 percent per year. Thus, the
slow observed rates of convergence provideindirect evidence for the
importance of human capital accumulation in the process of develop-
ment.

I mbalances between physical and human capital

Extensionsof the neoclassical growth model havedistinguished the
sector that producesgoods—consumables and physical capital —from
an education sector that produces new human capital (see, for example,
Lucas [1988] and Mulligan and Saa-i-Martin [1992]). The assumption
in these models is that the education sector is relatively intensive in
human capital: it takes human capital embodied in teachers to produce
human capital in students.

Onefinding stressed by Mulligan and Sala-i-Martin (1992) concerns
imbal ances between human and physical capital, that is, departures of
the ratio of human to physical capital from the ratio that prevails in
thelong run. The key result isthat a higher ratio of human to physical
capital and hence, a higher ratio of human capital to output raisesthe
growth rate. A country with an abundanceof human capital tends also
tofocusitsinvestmenton physical capital; that is, ahigh ratioof human
tophysical capital resultsinahighratioof physical investmenttogross
domestic product.

The conclusions about imbalances between human and physical
capital are reinforced if the accumulation of human capital involves
adjustment coststhat are much higher than those applicableto physical
capital. (Machinesand buildings can beassembled quickly, but people
cannot beeducated rapidly without encountering asharp falloff inthe
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rate of return toinvestment.) An economy with a high ratio of human
to physical capital is then like an economy that is described by the
transitional dynamics of the usual neoclassical growth model. The
economy effectively starts with a quantity of physical capital per
worker that issubstantially below its steady-state position, that is, far
below the amount that matches the large quantity of human capital.
The usual convergence effect implies that the growth rate of output
exceeds its steady-state value in this situation.

A high ratio of human to physical capital applies, as an example,
after a war that destroyslarge amounts of physical capital, but which
leaveshuman capital relatively intact. Japan and Germany after World
War II are illustrative cases. The theory accords with the empirical
observation that countriesin this situation tend to recover rapidly.*

Capital mobility

The discussion thus far assumes a closed economy: goods do not
move acrossborders, and the residents or government of oneeconomy
cannot borrow from or lend to thosein another economy. Thisassump-
tion is unrealistic for countries, but is especialy troubling for the
analysis of regions of the United States or the Western European
countries.

It is possible to extend the neoclassical growth model to allow for
international trade in goods and assets (see, for example, Barro and
Sada-i-Martin [1992b, Ch.2}). One result from this extension is that
the opening up of the economy to world credit markets speeds up the
predicted rate of convergence to the steady state. This speeding up
applies especialy to forms of physical capital that are not subject to
adjustment costs and that can be financed by international borrowing
(or are amenable to direct foreign investment). If all capital were of
thisform and if international credit markets were perfect, then asmall
country's capital stock and production would converge essentially
instantaneoudly to the steady state.

Human capital provides little collateral for lenders and therefore
typically cannot be financed by borrowing (or direct foreign invest-
ment). Hence, even in an open economy, the accumulation of human
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capital must befinanced primarily withdomesticsavings. Thislinkage
between domestic investment and domestic saving restores the key
assumption of the standard neoclassical growth model for a closed
economy: capital is subject to diminishing returns and at least part of
the capital stock must be financed by domestic savings. The bottom
line turns out accordingly to be that the open-economy model with
human capital generates rates of convergence that are only slightly
higher than those of the standard neoclassical model. If the share of
broad capital — physical plus human—is around three-quarters, then
the predicted rates of convergence can still match the observed values
of about 2 percent per year.

The diffusion of technology

The most interesting aspect of the recent literature on endogenous
economic growth, represented by Romer (1990b) and Grossman and
Helpman (1991, Chs. 3,4), concern theories of technological progress
in the leading economies. In these models, a technological advance
shows up either asthediscovery of anew type of product (anew kind
of productive input or a new variety of final good) or as an improve-
ment in the quality or productivity of an existing product. These
advances require purposive research effort, although the output from
the research sector may involve random elements.

Theincentiveto commit resourcesto research requiresareward for
success. |nthe models, therewards take theform of monopoly rentals
on product innovation. That is, a successful innovator's monopoly
position lasts for awhile because of first-mover advantages, secrecy,
and possibly formal patent protection.®

Growth can be sustained in these models if diminishing returns do
not apply, that is, if the returns from new discoveries do not decline
in relation to the costs of making the discoveries. One reason that
diminishing returns may not apply isthat the potential supply of new
ideas and products iseffectively unlimited.

For a single economy, the endogenous technological progress
generated in recent theoretical models substitutes for the exogenous
technological progress that is assumed in the standard neoclassical
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growth model. For studying convergence acrosseconomies, theinter-
esting application of the new theories is to the pirocess of adaptation
or imitation by followersof theinnovationsthat were madeby |eaders.
The cost of imitation for afollower can be modeled as similar to the
cost of discovery for aleader, except that the cost of imitationislikely
to be smaller and subject to less uncertainty. These considerations
suggest that a follower would grow faster than aleader and thereby
tend to catch up to theleader. Thisconclusion may not hold, however,
if the follower country's environment is hostile to investment (in the
form here of expensesfor technological adaptation) becauseof poorly
defined property rights, high rates of taxation, and so on.

Although innovation in the world economy may not be subject to
diminishing returns, the process of imitation by asinglecountry would
encounter diminishing returns as it exhausts the pool of innovations
from abroad that are readily adaptable to the domestic context. This
consideration leads to the usual convergence property: a follower
country tendsto grow faster thelarger the stock of potential imitations
and hence, thefurther its per capitaincomeisfrom that of the leaders.
Theconvergenceresult isagain conditional on aspectsof thedomestic
economy — such as government policies, attitudes about saving, and
intrinsic levels of productivity —that affect the returns from tech-
nological adaptation.

Nelson and Phelps (1966) pointed out that a country with more
human capital would be more adept at the adaptation of technologies
that were discovered elsewhere. Thus, the higher the stock of human
capital for afollower country, the higher the rate of absorption of the
leading technology and hence, the higher the follower country's
growth rate.® This conclusion resembles the one that we got from
imbalances between the stocks of human and physical capital; each
model predicts a positive relationship between the initial stock of
human capital per person and the subsequent per capita growth rate.

Human capital and fertility

In the standard neoclassical growth model, a higher rate of popula-
tion growth reduces the steady-state value of capital per worker and
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thereby lowers the steady-state value of per capita income, yf. The
decreasein y; implies that the economy grows in the transition (for a
given value of y;) at a slower rate. The rate of population growth is
exogenous in this model, and the effect on the steady-state level of
capital per worker involves the flow of new capital that has to be
provided to accompany theflow of new workers.

Richer theories, such as the one by Becker, Murphy, and Tamura
(1990), include the resources expended on children and allow fertility
to be achoice variable of families. A key result isthat alarger stock
of human capital per person raisesthewagerateand thereforethetime
cost of raising children. (The assumption isthat the productivity inthe
sector that rai seschildren does not riseasfast asthat in the sectorsthat
produce goods and new human capital.) A higher stock of human
capital motivatesfamiliesto choose alower fertility rate and to raise
the investment in human capital for each child (that is, to substitute
quality for quantity inchildren). Theseresponses of population growth
and human capital investment tend to raise the growth rate of output.
Thismodel therefore provides another channel through which alarger
stock of human capital resultsin ahigher subsequent rate of economic
growth.

Empirical evidence on human capital and growth
acrosscountries

Table2containsasampleof empirical resultsfrom ongoing research
on the effects of a number of variables on the growth rate of real per
capita GDP. (The data on GDP are the purchasing-power-parity
adjusted values constructed by Summers and Heston [1988].) The
estimates apply to a panel data set for 73 countries— those with afull
set of data— over five-year periods from 1960 to 1985. There are 365
observations in total, five time observations for 73 countries. The
estimation is by the seemingly unrelated (SUR) technique, which
alowsthe error term for each country to be correlated over time.

The independent variables include the logarithm of real per capita
GDP a the start of each period, log(yi;), a number of variables
including government policies that can beinterpreted as determinants
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of acountry's steady-stateposition, y;, and theeducati onal -attainment
variable. See the notesto Table 2 for details.

Table2
Pand Regressonsfor Growth Rateof Real Per CapitaGDP,
5-Year Intervalsfrom 1960 to 1985

Independent ) o
Variable Estimated Coefficients & Standard Errors
log (Initial GDP) -.0167 -.0196 -.0202 -.0217
.0027) (.0024) (.0026) (.0023)
log (School) 0232 .0109 .0193 .0092
(.0041) .0041) (.0039) (.0038)
(G/Y) -.140 -.159 -074 -.091
(.031) .027) (.031) 027
Openness*log (1+Tarriff
Rate) -.201 -.050 -.239 -.145
(.101) (.085) (.091) (.078)
log (1+Black-Market
Premium) -.0226 -.0208 -.0246 -.0235

(.0054) (.0049) (.0051) (.0047)

Freg. of Revols. and Coups -0147 -.0107 -.0127 -.0092
(.0074)  (.0062)  (.0066)  (.0055)

VY - .120 - 121
(.021) (.019)

FERT —~  -.0037 —~  -.0019
(.0012) (.0011)

Sub-Saharan Africa - . -0310  -.0265
(.0055)  (.0047)

Latin America - - -.0124 -.0066
(.0039)  (.0033)

R?, indiv. periods 05, 38, .07, .52, .19, 33, 24, 45,

22, .31, .26, .44, 28, 43, 33, 52
.08 22 21 25
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Notesto Table2

The dependent variableis the annua growth rate of rea per capita GDP
over each period (1960-65, 1965-70, 19/0-75, 1975-80, 1980-85). These
data are from Summers and Heston (1988). Standard errors are shown in
parentheses. There are 365 observations (73 countriesand 5 time periods).
Coefficientsareestimated by seemingly unrelated (SUR) technique, which
allowsacountry's error term to be correlated over time. Separate constants
are estimated for each time period. Other coefficientsare constrained to be
thesamefor all periods.

Initial GDP isreal per capitaGDP at the start of each 5-year interval.

School is 1 plusthe average number of years of educational attainment
for the populationaged 25 and over at the start of each 5-year period.

G/Y isthe period averageof theratio of real government consumption,
exclusive of education and defense, to real GDP.

Openness is an estimate of " natural"" openness, based on areaand
distance measures. This variableis a constant for each country.

_ Tariff rate is an average of official tariff rateson capital importsand
intermediates, weighted by sharesin imports. Only one observation per
country was avail ablefor the tariff rate.

Black-market premium is the period average of the black-market
premium on foreign exchange.

Freguency of revolutions and coups is the number of revolutionsand
coups per year, averaged over thefull sample, 1960-85.

I7Y istheratio of real grossdomestic investment to real GDP, averaged
over each period.

FERT isthetotd fertility rate, averaged over each period.
Sub-Saharan Africa isadummy for countries in sub-Saharan Africa.
Latin America isadummy for countriesin Latin America.

For given values of theother variables, the estimated coefficient on
log(yir), in the first regression is -.0167, s.e. = .0027. Thus, this
coefficient differs significantly from zero (t-value = 6.2), and the
magnitude indicates arate of convergence to the steady-state position
of 1.7 percent per year.’

The determinants of yfcontained in the first regression of Table 2
are G/Y, the ratio of government consumption exclusive of education
and defense to GDP, a measure of distortions due to tariffs,8 the
black-market premium on foreign exchange— intended as a proxy for
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distortions in foreign trade,” and the frequency of revolutions and
coups—intended as a proxy for political stability. These variables
affect growth in the expected manner in the first regression: all have
negative effects on the growth rate. Since these variables are not the
major concern of the present paper, | will not provide a detailed
assessment of these results.

The schooling variable is entered as log(l+total years of school
attainment), where the years of attainment apply to the start of each
period. The parameter 1 in the above expression can be viewed asthe
effective number of years obtained without formal schooling.!? The
estimated coefficient on the schooling variable in thefirst regression,
10232, s.e. = .0041, is positive and highly significant (t-value=5.7).
Thus, for a given value of log(yir), and for given values of the
determinants of y}, countries grew faster if they began each period
with a greater amount of educational attainment. As a quantitative
example, if average educational attainment begins at two years—the
average value prevailing in Sub-Saharan Africa in 1980—theri an
increase by 0.3 years would raise thequantity, 1t years of attainment,
by 10 percent and thereby increase the predicted growth rate by 0.2
percentage points per year. (Theeffect diminishesgradually over time
because log(yir) then follows a higher path than it would have other-
wise.)

The second regression shown in Table 2 adds //Y, the ratio of redl
gross domestic investment to real GDP, and the total fertility rate.
(These variables are measured as averages over each period.) In the
Solow version of the neoclassical growth model, the investment ratio
(or the saving rate) and the fertility rate (or the growth rate of
population) areexogenous variables. These variables do not influence
the long-run growth rate, but do affect the steady-state level of per
capitaoutput, yf. Anincreasein I/Y raises yf, whereasariseinfertility
lowers yf. Therefore, for agiven value of log(yir), an increasein I/Y
would raise the growth rate, whereas an increase in the fertility rate
would lower the growth rate.

From an econometric standpoint, the exogeneity of #¥ and the
fertility rate with respect to the growth rate arequestionable.!! In any
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event, the second regression in Table 2 shows that the estimated
coefficient of /Y is positive and highly significant (.120, s.e. =.021),
whereas that for fertility is negative and significant (-.0037, s.e. =
.0012). Theseresults areconsi stent with theSolow model of economic
growth.

For present purposes, the most interesting finding from the second
regression isthat theinclusion of theinvestment ratio and thefertility
rateroughly halvestheestimated coefficient on theschooling variable:
theestimated valueisnow .0109, s.e. =.0041. Thisresult suggeststhat
agood deal of the effect of initial human capital on the growth rate
worksthrough its effects on investment and fertility. These channels
of effect are examined below.

The third and fourth regressions shown in Table 2 include dummy
variables for Sub-Saharan Africaand Latin America. Both continent
dummies are significantly negative, substantially sofor Sub-Saharan
Africa. The main inference from these results is that the variables
considered thus far—including the estimate of educational attain-
ment—are insufficient to explain asignificant part of the poor growth
performances in theseregions. One possibility is that the measures of
educational attainment in Sub-Saharan Africa, although low (see
Table 1), do not fully capture the low levels of human capital in this
region.

Table 3 shows regressions in the same form as Table 2 for the
investment ratio, | ., and the total fertility rate. These variables are
measured as averages over the periods considered. For present pur-
poses, the important findings are that the schooling variable has a
significantly positive effect on /Y in the first two regressions and a
significantly negative on thefertility ratein thelast two regressions.
Thus, these results confirm theideathat part of theinfluenceof initial
human capital onthegrowth rateinvolvesthe positiveinteraction with
investment in physical capital and the negative interaction with the
fertility rate. The interaction with physical investment would occur,
for example, in themodel of imbal ances between human and physical
capital that was worked out by Mulligan and Sala-i-Martin (1992).
Theinterplay withfertility arisesinthetheory of Becker, Murphy, and
Tamura (1990).
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Theresults shown in the second regression of Table 2 showed that
the effect of the school-attainment variable on the growth rate
remained significantly positiveeven after holding constant theinvest-
ment ratio and the fertility rate. A possible interpretation, along the
linesof Nelson and Phelps (1966), isthat this effect of human capital
reflects the enhanced ability to adapt new technologies.

Concludingobservations

Economictheory suggests that human capital would bean important
determinant of growth, and empirical evidence for a broad group of
countriesconfirmsthislinkage. Countriesthat start with ahigher level
of educational attainment grow faster for a given level of initial per
capita GDP and for given values of policy-related variables. The
channels of effect involve the positive effect of human capital on
physical investment, the negativeeffect of human capital on fertility,
and an additional positive effect on growth for given values of invest-
ment and fertility.

Ongoing research is considering the possibilitiesfor improving the
measures of educational attainment, especially by using better dataon
enrollment ratios and more information about school dropouts. The
possibilities for measuring the quality of school input, in addition to
the quantity, are also being considered.

School attainmentis, inany event, only oneaspect of human capital.
Another dimension is health status. Measures of life expectancy —a
proxy for health status— turn out to have substantial explanatory value
for economic growth and fertility; life expectancy at birth entersin a
way similar to educational attainment in the regressions reported in
Tables 2 and 3. Theinterplay between health capital and educational
capital iscurrently being investigated.
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Table3

Panel Regessionsfor Ratio of Real Investment to Real
GDP and Total Fertility Rate, 5-Year Intervals

Indevendent Variable

from 1960 to 1985

IN Fertility Rate

Estimated Coefficientsand Standard Errors

log (initial GDP)
log (School)
(G/Y)

Openness*log
(I+Tariff Rate)

log (1+Black-Market
Premium)

Freg. of Revols. and
Coups

Sub-Saharan Africa

Latin America

R, indiv. periods.

0256 0177 -.386 0.280
(0067)  (.0070) (.080) (.083)
0303 0259 -331 .283
(0109)  (.0106) (118) (.116)

049 071 -55 -57

(.061) (061) (47) (.46)
036 .106 27.0 20.7

(.296) (277) (7.2) (6.4)
-.0095 -0127 022 037
(.0074) (.0071) (.048) (.046)
-.0033 .0088 1.32 1.58
(.0210) (.0196) (.56) (.50)
-0511 2.15

(.0163) (.36)

-.0430 43

(0119) (31)

34, 35, 30, .32, 47, .53, .39, .51,

30, .39, .27, 43,  .55,.56, .59, .66,

36 41 57 70

Note: The dependent vanable for thefirst two regressions is the average over each period of
theratio of real gross domestic investment to real GDP (data from Summersand Heston
[1988]). For the last two regressions, the dependent variable s the average over each period
of the U.N. estimateof the total fertility rate (average number of live births per woman over
her lifetime). See also the notes to Table 2.
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Endnotes

"Table 1 does not cover the formerly centrally-planned economies. These countries had
average years of schooling that were similar to the OECD countries.

*The quantities y; and yi haveto be Interpreted as valuesfiltered for the effects of exogenous
technological progress. The usua procedure is to compute output per unit of effective labor.
whereeffectivelabor is theaggregate amount of work effort multiplied by the cumulative effect
from labor-augmenting technological change.

*The convergence rate depends also on whether the saving rate falls or rises as an economy
develops. If a poor economy saves a lot and then lowers its saving as it grows, then the
convergence rate would behigher, and vice versa. Solow (1956) assumed aconstant saving rate,
and theoptimizing models (of Cass[1965] and Koopmans[1965]) that allow for avarying saving
rate make no clear predictions about whether the rate will fall or rise as an economy develops.
(The falling rate of return suggests that the saving rate would decline, but the rise in income
toward its permanent level suggests the opposite.)

“An Imbalance in the other direction"a high ratio of physical to human capital, perhapsasa
consequence of an epidemic”can also lead to agrowth rate that exceeds the steady-state growth
rate. Theeffect of thiskind of imbalance on thegrowth rate would be relatively weak, however,
if the accumulation of human capital were subject to large adjustment costs.

>This paper focuses on therole of these models as positive theories of economic growth and
abstracts from the Inferences that have been drawn for desirable governmental policies. The
policy implications derive from positive or negative gaps between socia and private rates of
return. Positive gaps can reflect uncompensated spillover benefits in research and production,
the consequences of monopoly pricing of the existing goods, and the disincentive effectsfrom
taxation. Negativegapscan comefrom theseeking of existing monopoly rentals by new entrants
or from congestion effects (negauve spillovers from economic activity).

®The stock of human capital would also tend to reduce the cost of innovation in leading
economies. Hence, more human capital can speed up the rate of innovation, an effect that raises
the growth ratein leading and following economies.

'More precisely, because the estimation 1s carried out at five-year intervals, the coefficient,
.0167, has to be adjusted stightly to compute the instantaneous rate of convergence (see Barro
and Sala-i-Martin [1992a]). The implied convergence coefficient turnsout in thiscaseto be 1.8
percent per year.

8The tariff rate enters as an interaction with an estimate of natural openness, the country's
ratio of imports to GDP that would have occurred in the absence of trade distortions. This
opennesswas estimated to be a negative function of thecountry's areaand its weighted-average
distance from major markets The idea 1s that distortions due to tariffs have a larger adverse
influence on growth for countries that are naturally more open (small countriesand countries
that are close to major potential trading partners). See Lee (1992) for adiscussion

®The black-market premium may a so proxy more broadly for otherdistortionary policiesand
for macroeconomic instability.

0The value 1.01s close to the non-linear, maximum-likelthood estimate of this parameter in
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the form of the first regression shown :n Table 2. The value was then restricted to 1.0 and was
not reestimated for the vanous regressions shown. The logarithmic form used in the regressions
turned out to fit shightly better than alinear form in attainment.

"The empincal results are similar, however, if lagged values of /¥ and FERT are used as
instruments. The exogeneity of other vanables in the regressions, such asrevolutions and coups
and the black-market premium, can also be questioned.
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Commentary: Human Capital
and Economic Growth

Lawrence F. Katz

Robert Barro has written an extremely informative paper that explores
theroleplayed by human capital as proxied by educational attainment
in explaining cross-country differences in economic growth rates.
Previous research has been hampered by the lack of comparable data
on educational attainment for a large sample of countries. Barro’s
innovation in this paper is to use improved data on educational
attainment to compute ameasure of the average years of schooling of
the adult population for alarge number of countriesfor the 1960-85
period. Thisnew data, constructed by Barro and Jong-Whal ee, allow
him to more carefully examine the links between human capital and
growth than has previous research.

The major empirica finding is that the educational attainment of a
country's adult population is strongly positively related to that
country's subsequent growth rate of per capitagross domestic product
(GDP). A 10 percent increase in educational attainment is associated
with an increase in the growth rate of 0.2 percent a year. Barro finds
that increased educational attainment increases growth by three
primary routes. First, education hasadirect effect on growth even after
controlling for measures of a nation's fertility rate and rate of invest-
ment in physical capital. Thisdirect effectislikely to reflect apositive
effect of amore educated |abor force on anation's ability to adopt and
develop new technologies. Second, increased educational attainment
is associated with increased physical capital investment. This factor
may beof greater importancein thefuturesincetheskills of anation's
labor force are likely to be crucial in attracting internationally mobile
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capital inanincreasingly globalized economy. Third, amoreeducated
population tends to have.a lower fertility rate and plausibly more
intensive parental investment in each child.

Thesefindingsare quite similar to those of previous research using
enrollment rates for primary and secondary schools as crude proxies
for moredirect measuresof adult educational attainment (for example,
Barro [1991], Mankiw, Romer, and Weil [1992]). The evidence is
potentially consistent both with the standard neoclassica growth
model and with endogenous growth models, such as the model
developed by Lucas (1988), that emphasi ze theimportance of human
capital externalities. The cross-country data basically imply that
human capital and physical capital investment tend to go together and
are both associated with faster national growth conditional on initial
income. Although the positive association of educational attainment
and growth seemsrobust, onemust besomewhat cautiousin providing
acausal interpretation to this relationship since national educational
policiesareamost certainly strongly related tomany omitted variables
likely to be related to economic growth.

I will attempt to make three primary pointsin the remainder of my
discussion. First, rnicroeconomic and macroeconomic research on the
links between education and productivity appear quiteconsistent with
each other and are strongly suggestive of a causal interpretation of
Barro's finding of positive effects of educational investments on
economic growth. Second, rnicroeconomicevidence on neighborhood
effects on educational attainment provide some support for the view
that human capital externalities may play arolein thestrong empirical
relationship between education and growth. Third, widespread invest-
mentsin education appear not only to beassociated withfaster growth
but also with amore egalitarian distribution of thefruits of economic
growth.

How productivear eeducational investments?
Microeconomicevidence

Much microeconomic research by labor economists has attempted
tofind plausibleempirical approaches to determinetheextenttowhich
formal education improves worker productivity and the extent to
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which the productivity effect of education dependson theinputsinthe
educational system (school quality). A hugeempirical literature exists
documenting astrong positive rel ationshi p between yearsof schooling
and earnings. More educated workers earn more, and theimplied rate
of return is aslarge as estimates for investmentsin physical capital.
Nevertheless, the usua cross-section regressions do not necessarily
answer the causal question of whether education increases produc-
tivity and earnings. It has often been argued that the results aredriven
by selection: the more able get more education and would earn more
than others even in the absence of more education. Education is often
portrayed as a signal rather than as an investment that increases
productivity. The major problem in micro empirical work isthat it is
difficult to completely control for worker ability.

There has been a recent revolution in micro empirical work on
education and earnings that uses credible natural experiments to
assess effects of education on earnings and hence productivity. This
work attempts toget around theahility bias problem by using variation
ineducationthat can plausibly beargued to be uncorrelated withinnate
worker ability.

Oneexcellent exampleiswork by Angrist and Krueger (1992) using
the Vietnam-era draft lottery as a natural experiment to estimate the
return to education. In the early 1970s, priority for military service
was randomly assigned to draft-age men in aseriesof lotteries. Many
who were at risk of being drafted managed to avoid military service
by enrolling in school and attaining an educational deferment. Thus
variation in an individual's draft-lottery number generated variation
in incentives for additional educational investment that is amost
certainly not correlated with underlying worker ability since draft
numbers weredrawn at random. Angrist and Krueger find that anextra
year of schooling acquired in response tothe lottery isassociated with
a substantial increase in earnings similar to standard cross-section
estimates of the returns to schooling.

Other plausible recent approachestaken to identifying the effects of
education on earnings include the use of the differential constraints
imposed on individuals born in different months of the year by
compulsory schooling laws (Angrist and Krueger [1991]) and the use
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of twinstocontrol for unmeasured family background factors (Ashen-
felter and Krueger [1992]). The new studies al seem to find large
effectsof schooling on earnings that appear best explained by ahuman
capital interpretation that schooling directly raises worker produc-
tivity. In fact, estimates of the returns to schooling are greater from
new natural experiment approaches than from traditiona ordinary
least square estimates of earnings functions.

Another area where the new research approach has made progress
is the analysis of the effects of school quality on the outputs of the
education system. Thetraditional view isthatthereisnosolid evidence
that inputs into public schooling improve student performance and
outcomes (for example, Hanushek [1986]). Family background vari-
ables and school quality measures tend to be highly collinear so that
the independent effects of school quality are difficult to determine.
Better designed new evidenceexamining both earnings and test scores
as output measures shows strong, plausible effects of inputs
(pupil/teacher ratios, teacher quality, length of school year) on earn-
ings, educational achievement, and test scores.

For example, Card and Krueger (1992) use arguably exogenous
variationin educational inputs, arising from segregated schoolsin the
Southin thefirst haf of the twentieth century and mandated improve-
ments in the relative school quality of black schools, to assess the
effects of school quality on earnings. They find that reduced
pupil/teacher ratios, increased term lengths, and higher relative wages
of teachers are associated with increased economic returns to educe-
tionfor students. Furthermore, alarge-scal e randomized study of class
sizes in Tennessee finds that reductions in the pupil/teacher ratio for
elementary school students significantly increase test scores on read-
ing and math tests (Finn and Achilles [1990]).

The micro evidence and macro evidence appear consistent. School-
ing appears to increase productivity and earnings at the individual
level, and thus can plausibly be related to increased growth at the
national level. The cross-country evidence aso indicates that one of
the routes by which education increases national growth rates is by
facilitating increased greater investment in physical capital and new
technologies. The micro cross-section evidence again is consistent
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with thisinference since industries and firmsthat invest more in new
technologies (especially computer-based technol ogies) are also those
that tend to have highly-educated |abor forces (for example, Berman,
Bound, and Griliches [1992]).

Human capital exter nalities

Robert Lucas (1988) and other contributors to the *new™ growth
theory have developed models of economic growth with human
capital externalities that help explain some aspects of international
capital flows and factor ratio differences that are puzzling for the
standard Solow growth model. The basic ideaisthat the productivity
of aworker at any skill level isincreased by working in an environment
where other workers have greater human capital.

The microeconomic counterparts of the aggregate human capital
externalities emphasized by the new growth theorists are the*' neigh-
borhood effects™ emphasized by sociologists such as William Julius
Wilson and the "socia capital™ concept associated with James
Coleman. Recent empirical research using data sets that combine
information onindividual s with thesocioeconomic characteristicsand
behaviors of their residential neighbors, family members, and school -
mates provides fairly strong empirical support for the notion of sig-
nificant neighborhood effects in educationa attainment and other
measures of human capital accumulation and labor market perfor-
mance (for example, Case and Katz [1991] and Crane[1991]).

Although one must worry whether strong findings of spilloversin
neighbor's outcomes and investments could be the spurious result of
the mechanisms by which families get selected intoresidential neigh-
borhoods, a recent natural experiment provides some evidence that
causal factors may beat work. The Gatreaux programin Chicago helps
low-income black families movefrom public housing to low-income
private-market housing in the Chicago metropolitan area. The pro-
gram provides no counseling, training, or services, it simply helps
families move from public housing to new neighborhoods. Some
families get moved to neighborhoods in the central city; others get
moved to more affluent neighborhoods in the suburbs. Because par-
ticipants usually take thefirst apartment offered and unit availability
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usually providesnochoiceof geographiclocation, thereareessentially
no systematic differences between suburban and city movers. Evalua-
tions of this program find that relocation to suburban neighborhoods
rather than city neighborhoodshassignificant benefitsfor mothersand
their children (Rosenbaum and Popkin [1991] and Jencks [1992]).
Sincethisnatural experiment provides essentially random assignment
to neighborhoods, it provides strong evidence of the potential impor-
tance of neighborhood effects.

Theexistence of human capital externalitiessuggest that education,
health, and other human capital investments may have quite high
socia returnsand are supportiveof acausal interpretation of thestrong
link between education and growth uncovered by Barro.

Education, growth, and distribution

Broad-based investments in mass education not only appear to be
associated with rapid economic growth but also with a widespread
distribution of the benefits of economic growth.

A stylized fact from devel opment economicsisthe' Kuznetscurve™
relationship in which industriaization initialy leads to widening
income inequality and eventually leads to a narrowing of income
inequality. But recent work by Juan Luis Londofio (1990) indicates
that a key factor in the link between economic development and
income inequality is the rate of investment in schooling. A rapid
increase in the supply of more educated workerstends to narrow wage
differentials by skill. Industrialization can be associated with a more
equal distribution of economic resources if accompanied by increased
access to education. Countries that invest heavily in widespread
education, suchasTaiwan and South K orea, appear to grow extremely
rapidly and to generate much moreequal incomedistributionsthan do
countries that industrialize in a more unbalanced manner with heavy
investments in physical plant and equipment and less emphasis on
education. Thusincreased investments in education havethe potential
to produce a "win-win™ situation of strong economic growth and a
more equitable distribution of economic resources.

The relative earnings of college graduates and other measures of
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educational wage differentials have expanded substantially in many
Organization for Economic Cooperation and Development (OECD)
countries during the last decade (Katz, Loveman, and Blanchflower
[1992] and Davis [1992]). These increases in skill differentials are
associated with astrong secular shift in relativelabor demand favoring
moreeducated workersand workerswith problem-solving skills (K atz
and Murphy [1992]). This shift in labor demand is driven by two
primary forces. The first is the increased globalization of OECD
economies and the ability to transfer many production and routine
clerical tasksabroad. Thesecond isskill-biased technol ogical changes
largely arising from the "computer revolution. Countries, such as
Germany and Japan, that invest heavily in the education and training
of large segmentsof their labor forces, including non-college workers,
appear to have been able to adjust to these changes without the sharp
increases in wage inequality observed in the United States.

The relative wage trends and employment shifts observed in most
OECD nations strongly suggest that the returns to increased educa-
tional investments are currently very high. Oneapproach, at which the
United States has been successful, isincreasing the fraction of young
people that get college educations. Nonetheless, we need to invest
more heavily and more wisely in the education and training of those
that don't go to college to make sure the benefits of economic growth
are broadly shared in thefuture.
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Commentary: Human Capital
and Economic Growth

James C. Miller 7i1

Most of usin thisroom—I dare say most adult Americans— were
challenged aschildren to " make something of ourselves,” specifically
to" get an education.” Thefervor of the pleain my own case may have
been a bit unusuad —you see, unlike Senator Joe Biden, | am thefirst
in my immediate family to get a college education. But | doubt very
many haven't heard somewhere aong the way the clarion call for
educational attainment.

Such calls, | believe, reflect more than the private returns from an
education, asin ™'l want my children to get good jobs,” or even pride,
asin"Let metell you about my daughter who's just graduated from
Reed and plansto go to medical school.” It reflects, | think, ageneral
recognition that education creates some sociad vaues—as we
economists would say, some positive externalities. Whether this
hypothesis is true, |1 cannot say. After al, if people are paid their
marginal products and there are constant returns to scale, private
returnstoeducation exhaust the contribution tooutput, and hencethere
isno socia "surplus.” Moreover, education leads to higher incomes
and therefore envy —a cost that's highly relevant as is obvious from
recent political demagoguery.

Professor Barro, in thisand previous papers, concludes that educa-
tion—more specifically the stock known as human capital--con-
tributesto economic growth, ceterisparibus.! Thus, distribution aside,
education in the aggregate generates benefits—almost surely net
benefits—tosociety. Oneimplication of Professor Barro's impressive
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and extensive work isthat it would be highly desirable to design and
implement public policies to promote education.

| shall get to that. But first, | want to make afew observationsabout
the issue of economic growth.

Thefirst observation isthat | am glad to see relatively little public
anxiety over thefact that some of our international commercial com-
petitors, not to mention our (former) international security com-
petitors, have higher growth rates than we have—in the aggregate or
on a per capita basis. Remember the clamor over the Soviet growth
rate in the late 1950sand early 1960s? AsWarren Nutter pointed out
at the time, a less developed country can forever grow at a rate
exceeding the growth rate of a developed oneand never overtake the
latter. As Nutter explained with an analogy, each year a child grows
in age agreater portion of hisor her age than does the parent, yet the
child will never be asold as the parent.

Second observation: therate of economic growth ismightily impor-
tant, not only in terms of real incomes but in termsof the stability of
the social fabric. Professor Barro points out that the rate of economic
growth and simple measures of political stability areinversely related.
His hypothesisisthat, with instability, property rightsare at jeopardy
and thus people have less incentive to invest. But he also offers the
reverse causation as a possible explanation for the correlation —that
an economy with alow growth rateis prone to political instability.

In a much less attenuated form, we see evidence of this latter
hypothesis here in this country, in this political season. Does anyone
here really doubt that if the economy had been growing at 4 percent
annually the past three years President Bush would be a shoo-in and
that far fewer members of Congresswould bein jeopardy?On amore
general scale, it has been my observation that social unrest, ranging
from general dissatisfaction to riots, is more common when the
economic growth rate is low than when it is high. Also, | merely
mention that a recent issue of a publication by the Federal Reserve
Bank of Dallas, now headed by my good friend and conference
participant, Bob McTeer, notesthat: **Major oil companies interest in
foreign prospectsisbecoming stronger because of increasing political



Commentary

risk at home and decreasing political risk abroad.””2

Third, small differences in the rate of economic growth make for
big differencesin future income levels. For example, if we wereable
toraisetheannual growth ratein per capitaincomefrom 2 percent to
4 percent, thefirst generation would beabout half-again better off, and
the second generation would be about twice as well off.

So, economic growth is important. How do we raise the rate of
growth? Let me address two specifics before getting to education. |
was intrigued with Professor Barro's result that, ceteris paribus,
government consumption (not counting defense and education) as a
proportion of total output reduces the rate of growth (also, that
government investment has no significantly-different-from-zero effect
on growth). I would suggest that he look into the possible effects of
government-impelled redistributionon growth. Although redistribu-
tion, as well as consumption, isrelated to government tax policies, it
is possible to conceive of their effects differently — taxes being a net
reduction from the rewards of increased effort, and redistribution
being a reward for reduced effort.

To my knowledge— and admittedly it is limited—no one has quan-
tified the extent to which, if any, that redistribution adversely affects
the rate of economic growth. Y et the issue is of some importance. In
an unpublished paper, Gordon Tullock showsthat even small negative
effects of redistribution on the rate of economic growth can lead to -
present-day recipients of redistribution being worse off after a few
generations.? That is, even though redistribution may make recipients
wealthier now, theinstitution of redistribution can soslow growth that
the time comes that even with redistribution they are worse off (that
is, have lower incomes) than if there had been no redistribution. And,
given reasonabl erates of discount, itiseven possiblethat present-day
recipients of redistribution are worse off than they would be in the
absence of redistribution, or alesser degree of redistribution, or maybe
abetter designed system of redistribution. Again, thisisan empirical
issue, but it isonethat | think deserves careful study.

On arelated issue, spending is just one way in which governments
obtain control over resources. (Spending, of course, is financed with
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taxes and debt.) The other major control is conscription, the major
form of which falls under the rubric, regulation. In terms of relative
magnitudes, recently Professor Tom Hopkins of Rochester Institute
of Technology estimated that the gross costsof thefederal portion of
regulation amounts to approximately $400 billion annually.* That's
an amount equal to about one-quarter of federal spending. What I'm
suggesting—and | realize how hard it isto come by good numbersin
thisarea—is that consideration begiven toexploring theeffect, if any,
of thisaspect of government on the rate of economic growth.

My final observation isthat we can, of course, go overboard with
respect to formulating and implementing policies to increase the rate
of economic growth. One could easily imagine draconian measures
by government to increase savingsand investment, and hence growth,
far beyond that which would obtain in a more neutral policy
framework. |, personaly, would not favor so limiting individual
freedom in pursuit of a narrow growth objective. Sometimes govern-
mentsget carried away with worthy goalsand push them toexcess. In
thecommercial areas, the premature devel opment of aU.S. supersonic
transport comesto mind, as well asthelaunching of a publicly funded
space station.

Let me turn now to public policies to improve education—and
thereby increase the rate of economic growth. The element on which
| wishtofocusishow toincreasethequality of lower education in this
country —that is, kindergarten through 12th grade. And, | start with
the assumption that, by and large, lower education will continue to be
publicly financed.

The first point I wish to make is that though there has been a
well-publicized declinein standard test scoresand deterioration in the
rankings of U.S. student performance relative to students in other
devel oped countries; the problem would not appear to bemoney. First,
as is well known, spending per pupil in the United States has risen
steadily while student performance has fallen.> Second, for 15
developed countries other than the United States for which we have
comparable data, the average expenditure per pupil was $2,370 in
1985, whereas the U.S. expenditure per pupil was $3,314—nearly
$1,000 more.® The only country with a higher per-pupil expenditure
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was Switzerland, which spent a lower portion of its GNP on lower
education but had a significantly lower portion of its population
enrolled." Third, cross-section analyses of student performance typi-
cally show little effect of spending on quality. For example, recently
| had some regressions run using data from the 100-plus school
districtsin Virginia. Variationsin per-pupil spending were positively
correlated with student performance, but spending explained only 6
percent of the variation.8

What's the problem? | ask rhetorically, why is it that U.S. higher
education is the envy of the world, whereas U.S. lower education is
an international laughing stock? There are many reasons, but two in
particular stand out: one, there is much more competition for students
among institutions in higher education than in lower education, and
two, to a greater degree higher education in the U.S. is privately (or
quasi-privately) produced, whereas lower education isdominated by
public production.

For an audience of persons with economics expertise, | need not
waste time persuading you of the superiority of competition over
monopoly and the superiority of private over public production where
both are feasible. Yet, production of what Professor Barro identifies
asakey determinant of economic growth— humancapital —isterribly
encumbered by an extraordinarily inefficient system that appears
incapable of reform. The notion of choice in education--even
vouchers—is popular, but change is very slow. | have very little
confidence that the federal government will make much progress on
this score, even though both presidential candidates support some
measure of school choice (Governor Clinton only for choice among
public schools, President Bush for choice among public and private
schools). However, | am hopeful that various local experiments with
school choice—in New Y ork, in Wisconsin, in Minnesota, and in other
states—will be so successful that they will win agrowing bandwagon
of converts and will lead to long-overdue reform of U.S. education.
An increase in the rate of economic growth would be but one of the
major benefits.
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Overview: The Conventional Wisdom

and the New Growth Theory

Stanley Fischer

Since the 1970s, the World Bank and the International Monetary
Fund (IMF) have been dispensing economic advice and loan con-
ditionality around the world. The advice seems old-fashioned and
obvious:

keep budget deficits small

keep inflation low

don't overvalue the exchange rate

open your economy: liberalize trade and integrate
with the world economy

deregulate

with increasing emphasis, privatize

keep the tax system simple and collect taxes
invest in physical capital

invest in infrastructure

invest in human capital,

and more along these lines.

This advice is based on the static theory of resource alocation,
which shows that distortions reduce output below potential; on the
distilled wisdom of day.-to-day experience; and on more formal
econometric work.

Themost important impact of the New Growth Theory, whichisthe
banner under whichtherevivedinterest of macroeconomistsingrowth
advances, has been to confirm this advice—and to add some refine-
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ments, such as the De Long-Summers argument that machinery and
equipment investment is the most productive part of investment in
physical capital.

Itisinteresting, though, to note that the major theoretical contribu-
tion of the New Growth Theory, which isto emphasizethe possibility
of differences in long-term growth rates among countries, has drawn
little support from the data.

The policy advice that flows from these empirical results is
straightforward. Then why isn't it followed? Greg Mankiw gave us
one important reason: that increasing growth requires current
sacrifice, and that the offer of blood, sweat, and tears may help win
wars but not elections.

Another response was offered by Allan Meltzer, who argued that
the sacrifice makes nointergenerational sense, sinceour children will
be richer than we are. Or, in Joan Robinson's words, "What has
posterity ever donefor you? While that isan interesting philosophic
issue, thereisno question that most peoplewould votefor policiesthat
lead toinvestments with rates of return of 20to 30 percent—therange
that De Long and Summersoffer —purely intermsof the benefitsthey
would receivein their own lifetimes. After all, the payback period on
an investment that returns 20 percent isless than five years.

There is another explanation for the failure to follow this simple
advice: the advice istoo general, and too macroeconomic.

I will focusonthreeof thebiggrowth issues: human capital creation,
technical change, and macroeconomic policy.

Human capital

The general advice to create human capital leaves al the detailed
questions of educational reform to be settled. First, financing: indi-
viduals reap most of the returns of investment in human capital
themselves, and investment in human capital isaready heavily sub-
sidized. Should more government money be invested in education
across the board? Or should existing financing be redistributed?
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Second, what precisely should we bedoing in reformingeducation?
I sthe problem that American children attend school only 180day's per
year rather than 240 days, as in Japan? Should they be doing more
math and science? Should the government reduce the subsidies for
liberal artscollegesand raisethemforinstitutes of technology?Should
the United States try to develop apprenticeship programs, as in Ger-
many? And if so, should the government do that? The comments by
Larry Katz and Jim Miller gave usapeek at thework that isnow going
on to try to answer these questions.

Third, do we have the political skills and will to bring about the
needed changes? Should we try to leave all the improvement to the
market, through vouchers, or will moredirect intervention be needed?
If the latter, how isthe education gridlock to be broken?

As we academics in higher eduction think through the issues, we
should be sobered by thefact that, anong the threeleading economic
powers, the country with the best tertiary educational system has the
worst growth record; and the two countries— Germany and Japan—
with the better growth records, have better primary and especialy
secondary educational systems.

Technical change

There was surprisingly little discussion at this conference of the
causes of the productivity slowdown, and of policies to promote
technical progress. Michael Darby presented the only explanation for
the decline in productivity growth in the United States, arguing that
asmuch asonefull percentage point of thedecline could beaccounted
for by measurement problems.

Much of what he said resonated with those of uswho usecomputers,
wear digital watches with built-in calculators, and watch teenagers
with Walkmen on their heads and blissful expressionson their faces.
But the problems of measuring computer output that he emphasized
raise another issue, which is that computers are by and large an input
rather than an output, and that we should seetheir productivity impact
on measures of final product, such as consumption. | am not aware
that this has been done, but it would be worth doing.
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We do not yet have an adequate explanation of the decline in
multifactor productivity growth in the world economy. Trends in
researchand devel opment (R&D) do not do thetrick, for whilecivilian
R&D spending has been declining asashare of grossdomestic product
(GDP) in the United States, R&D spending in other leading industrial
countries has been increasing faster than GDP.

The technology question is crucial, for after al the shouting, the
implications of the New Growth Theory are precisely the same as
Solow’s: technological progress isthewellspring of economicgrowth.
Growth at the economic frontier comes more from technological
progressthan from the accumulation of factorsof production.

What should we be doing about that? Does the United States need
anindustrial policy, and if so, of what sort? Should the United States
support R&D activities in national laboratories? Or should we
privatizetheNational Institutesof Health?Doweneed moreDARPAs
and Sematechs? Should R&D spending by firms be subsidized even
more than in the current tax code?

These are already issues in the 1992 United States presidential
election. They are of surpassing importance, and will remain central
throughout the 1990s.

M acr oeconomicpolicy

There is a considerable body of work on both developing and
industrialized countries that showsthat long-term growth islower in
countrieswhere budget deficitsand inflation are higher. Whileimpor-
tant questions remain to be settled about the direction of causation in
thisrelationship, and the mechanismsrelating inflation and deficitsto
growth, | believe the evidence supports the view that, over the long
run, cautious fiscal policy and conservative monetary policies are
good for growth.

Of course, in the long run, none of us will be here. And there isa
rea conflict between the short and long-run growth-inflation and
growth-deficit tradeoffs. In the short run, there isa Phillips curve. In
the short run, tightening fiscal policy reduces growth. How then do
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we reconcile the short-run and long-run relationships between infla-
tion and growth, and fiscal policy and growth?

Itissometimesargued that the short-run rel ationshipsareirrel evant,
and that the long-run relationships should guide policy. In that view,
the faster a government deals with an inflationary shock, the more
rapidly it gets back to the path of real GDP it would otherwise have
been on, and the lower the accumulated loss of output.

But no one believes that in practice. Faced with an inflationary
problem, the Bundesbank did not drive money growth to zero or less
immediately, even though that would have reduced inflation more
rapidly than its current policies. Faced with a recession, Japan was
willing to raise the deficit in the short run, even though small deficits
are better for long-run growth.

Thealternative view isthat thelong-run tradeoff should be reflected
inthebasic stanceof fiscal and monetary policy. When timesaregood,
thefiscal deficit and inflation should bereduced, so that expansionary
policy can be used when it is heeded. On that view, which | believe,
the current U.S. growth slowdown owes as much to the U.S. failure
to deal with thefiscal deficit in the halcyon years of 1987 and 1988,
aswiththeslow responseof monetary policy tothegathering recession
in 1990.

On this view, short-term policy mistakes can haveimpactsover the
long term, defined asadecade. Lyndon Johnson's failureto raise taxes
in 1965 or 1966 had impacts that lasted well into the next decade.
Arthur Burns' monetary excesses had an impact on growth through
the 1970s.

When onetakesthisview, the prospectsfor thefirst half of the 1990s
arecausefor great concern. In the United States, fiscal policy hasbeen
immobilized by the deficit, and by everyone's failure to deal with
entitlement programs. In Japan, fiscal policy has been held back far
too long, hostage to the long-run view that deficits are bad. One has
to hope that the recently announced Japanesefiscal packageturnsout
to beaslargein practice as has been announced.
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The prospects in Europe are especially problematic. France, the
United Kingdom, and Italy arein or heading for recession. Germany
failed to use fiscal policy as much as needed to pay the costs of
unification, and threw theburdento monetary policy. TheBundesbank
responded asit had to, with tight monetary policy. But monetary policy
isablunt tool, with long and variable lags, and excessive application
of tight policies risks creating a recession. Thanks to the European
Monetary System, and the insistence of the rest of Europe on fixed
exchange rates, that recession will be Europewide.

The 1990s started out as the beginning of a new era. The macro-
economic policies of the major economic powers will play an impor-
tant role in determining whether the 1990s fulfill the promise of the
end of the Cold War, of German unification, of Europe 1992, and of
the worldwide shift to market-friendly economic policies.
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Jacob A. Frenkel

This conference, in contrast with many of the previous conferences
in this marvelous series, deals with the long run. We are all familiar,
of course, with the dictum of Keynesabout what happensto usin the
long run. We are also familiar with what Joan Robinson told him:
"Yes, master, but not all passat the sametime.” We are also familiar
with what Bob Solow hasto say about this: "' Keynes was always good
at long-term forecasting.” The ability to forecast the long run with
more precision than our ability to forecast the short run is, of course,
very limited. This may be testimony to the fact that our policies are
not always capable of altering, in a fundamental way, the long-run
trends of theeconomy. Having said this, the purpose of thisconference
istodiscuss waysto alter thelong-run trend in theeconomy. We have
had an extraordinary range of arguments raised during the past two
days.

What have we learned? As| ook through the various prescriptions,
points and counterpoints, points that wereleft up in theair, and those
that will come down, there was one important dictum that was left
completely uncontroversial: the secret for growth is to start from
behind and keep population growth low. These two statements were
uncontroversial. However, they do not seem to be a very dynamic
formula for getting ahead. There were also various arguments for
eguipment investment, and whether we should target or subsidize
variousactivities. )

We have seen aslowdown in productivity. Thedebate was whether
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it was unusual when you look at it from alonger-term perspective, or
whether it wasjust measurement bias. We know that the capital share
does not explain much. However, by redefining the capital share to
include human capital, the theory explains much more. And then
ultimately, what was left open wasthe real test that brought about the
new theories of growth. If you will recal, it was aways the first
paragraph in the new theories of growth that stated: these are the
stylized factsthat our old theory does not explain and thereforeweare
in search of anew theory. We are still left with the question of which
empirical irregularities are not explained by the new theories. I'm not
sure that we got acompletelist, but I'm sure that it will come out.

There was an intriguing discussion of convergence that was not
included in the written record. On the one hand, from the debate on
the Maastricht Treaty and European Monetary Union, we know that
convergence is important for a successful move to monetary union,
which allegedly providesalink to growth. Then Roger Brinner raised
aquestion of whether convergence is aso the key for obsolescence.
As we move toward convergence, maybe there is a once-and-for-all
obsolescenceand weare pushed behind. And this rai sesanother set of
questions. Do werun faster to avoid obsolescence? Or do we become
discouraged because the rate of return on new innovation isso much
lower sothat itislikely theinnovation will quickly become obsolete?

There is aso the question of who should do what. What is the role
of government? And many in this group, which | am sure is not
randomly selected, believe there is an important role for the public
sector. But I still think theworld's basic instinct iscorrect: we should
be suspicious about government involvement in the economy.
Remember, there are the three lies that people always speak about
when discussing the public sector. Two of them are irrelevant to the
debate today, but thethird is relevant. Thetwo that areirrelevant are:
when you are told " The check is in the mail,” don't believe it; and
when you aretold™ Don't call us, we'll call you," don't believeit. And
the third one, which isrelevant, is that when you are told that some-
body isknocking on thedoor and says" I'm from the government; I'm
here to help you,”" don't believe it. With this suspicion in mind, we
still face the question of the role of the public sector as we are trying
to promote policies for growth.
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Except for some brief remarks here and there, the role of the
exchange rate was not mentioned. And it is telling to anyone who
remembers the theme of the conference seven years ago: "the rocky
dollar on the Rocky Mountains.” But even though thedollar isnoless
rocky today, it was not mentioned here today. We know that several
of the G-7 deputies are meeting in Paristo talk about thedollar, mark,
and yen; we know that the Maastricht Treaty deals with exchange
rates; weknow how much time wespend discussing theexchangerate
inour personal and professional lives. Should we, therefore, conclude
thatitisall invainwhenit comestogrowth?Orirrelevant?Or, perhaps
it is captured through some other mechanisms. And indeed, some
mechanisms were mentioned in the debate. The exchange rate may
enter through the inflation rate; Plosser, De Long-Summers, and
Shigeharatalked about inflation anditsvariability. DeL ong-Summers
spoke about the independence of the central bank, apparently raising
in the background the question of exchange rate regime. But the
exchange rate was not in the forefront.

Except for the very interestingluncheon speech by Domingo Cavallo,
most of the discussion in the papers concerned the industrialized
countries. But DorningoCavallo reminded usthat thereisanother part of
the world, the part that is still strugglingwith the aftermath of stabiliza-
tion, and is searching for the way to transform stabilization into growth.
As we talk about the process of stabilization and growth, we must
remember that although we have two options, only one is correct. The
one that is correct is to think about the process as a two-stage rocket,
wherethefirst stageis stabilization and the second stage isgrowth. You
cannot speak about stabilization without havingin mind thesecondstage,
because otherwiseyou will not take off. The second option, the one that
hasguided many countriesin thewrong way, isto think about the process
astwo separate chaptersthat are unrelated. De L ong-Summersreminded
us that recessionsdo have lasting effects on growth and that distorted
relativeprices—a consequenceof wrong stabilization policies40 have
long-termeffectson growth.

Everyone who has had to deal with stabilization programs recog-
nizes four Achilles heels. First, there is political impatience.
Politicians would prefer to declare victory over stabilization and then
move to the phase of growth prematurely. Some of us were together
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in a meeting with the prime minister of a country that | will leave
unnamed. Three weeks after the start of stabilization, the prime
minister asked us whether he could declare victory and move on to
growth. The second Achilles heel isthat typicaly countriesthat are
stabilizing find themselves with extremely high real interest rates.
Third, countries that use the nominal exchange rate as an instrument
for stabilization find that thereisareal appreciation of their currency,
which is not always conducive to growth. And finally, when told to
cut spending, they typically cut spending oninfrastructureinvestment.
But this is the kind of spending needed for growth. Therefore, |
subscribe very strongly to the De Long-Summers notion of the two-
stage rocket.

Domingo Cavallo also told us that you must haveabig leap. Asyou
arechanging the political process, and the political systemischanging
in adramatic way, the economic system cannot adjust gradually. The
economic system must also takeabig leap. Operationally, thisiswhat
is needed to shake the tree that the political environment speaks so
much about.

If one wants a theme that would combine many of the arguments
that came up in the past two days, | would focus on the word
"*composition.” In short-run macroeconomic stabilization programs,
wespeak about macroeconomic aggregates: budget deficits, spending,
investment, consumption, and the like. However, if we want to think
in terms of stabilization on the way to growth, we must look at the
composition. For example, it is not enough to speak about the budget
deficit. What isthecomposition of government spending? How much
of'itison investment goods? consumption goods? What kind of taxes
arebeing levied? Doestax policy promote production and supply? Or
does it promote consumption and absorption? Likewise, who is the
spender: the government or the private sector? All of these issuesare,
of course, the key as we look at the theme of the composition.

In looking at the major themesin the debate about what produces
growth, | heard people talking about transparency, about prean-
nounced objectives and policies, and about permanent policies. And
also, Salvatore Zecchini mentioned the importance of social safety
nets. | subscribe to social safety nets, not as a mechanism to ensure
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equity in society, but asamechanismto securethe political consensus
and support that is necessary to prevent stop-and-go policy.

Let me conclude with one important remark about the competitive
environment. Y ou can grow in the wrong way, or you can grow in the
right way. If you grow in the wrong way, you will require adiet, and
then you don't know whether you are better or worse off after
discounting. And what's the right way? The right way, of course, is
thecompetitiveway. But many countriesstart thegrowth processafter
having a distorted economy for many years. As aresult, they do not
really know true relative prices or the right allocation of resources.
And that's why opening to trade and trade liberaization is such a
critical element in the creation of a competitive environment and in
the effective elimination of interest groups.






Overview: The Contribution
of Monetary Policy

Otmar Issing

Monetary policy and growth

Whoever investigates the contribution of monetary policy to
economic growth—and what isinvariably involvedin thisconnection
are not short-term influences, but rather medium- to long-term
developments—firstof all asks the basic question: Does money mat-
ter?

For the central bank, thisistranslated into concrete problems. how
do monetary conditions affect economic developments? What are the
conseguences of the level of and variations in the inflation rate for
growth? What roles are played by credibility and, where appropriate,
achange in the monetary policy regime?

Regarding the link between inflation and growth, thereisan exten-
sive empirical literature, the overall findings of which are highly
unsatisfactory: high as well as low rea rates of growth can be
registered both in the event of monetary stability and in that of by no
means insignificant rates of inflation.

There is broad agreement only about the fact that pronounced
monetary instabilities— suchasextremely highinflation rates, but al so
sharp ‘contractions of the money supply! — severely affect economic
growth. Basically, however, it seemsto me that unambiguousempiri-
cal analyses of the issue are very difficult to carry out, above all,
becausetheinfluenceof monetary conditions, or monetary policy, can
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hardly beadequately isolated from theother factors, except inthecase
of extremes.

In answering the age-old controversy expressed in the question,
"Does money matter?*, economists currently appear to agree more
widely than before on the basic issue of whether it does so. In
something of a post-K eynesian-post-monetarist consensus, most econo-
mists now probably consider it highly likely, at least if there are
unexpected changesin themonetary policy stance, that money hasreal
effects in the short run, but that the long-term impact of monetary
policy on employment and the gross national product (GNP) isactually
relatively insignificantasarule, or—to putitin other words—that the
long-term Phillipscurveis vertical.2

Money and growth--or: what can welearn
from economictheory?

But should a monetary policy geared to the findings of economic
thkory not go deeper if, first of all, it wantsto correctly understand its
contribution to growth and finally to translate this knowledge into an
adequate policy?

Anybody with this objective in mind who tries to work his way
through thestack of literatureavail ableon thesubject of * growth™ will
not repeat this for a long time. In many, probably most, of the
approaches, money does not figure at al. But, to be sure, this alone
does not permit the conclusion to be drawn that the specific stance of
monetary policy isirrelevant for growth.

But even those models which explicitly introduce money prove to
be of little practical help. Tobin’s (1965) contribution, for instance,
whichisregarded asclassical by many quartersin this respect, shows
that a higher inflation rate will, in certain circumstances, lead to a
higher real capital stock. This effect is ultimately due to the fact that
higher inflation meanslessrea demandfor money. Thecorresponding
lossesin theform of areduced exchange or production efficiency are
not taken into account, however. Real income is then, a a given
savings ratio and higher inflation, increasingly invested in real capi-
td —the real demand for money has fallen accordingly. Real capital
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formation rises; thereal rate of interest declines. In thefinal analysis,
however, thisTobin effect —the positiveimpact of inflation on capital
formation— seemsto be based on atrick. Money does not provideany
explicitincreasein efficiency or utility in the Tobin model. Money is
neitherincluded directly in the utility function nor doesit lead indirectly,
through an increase in the productivity of production or exchange
processes, to a utility increase. In Tobin’s model, economic agents
demand—one is tempted to add incomprehensibly — this actually
worthless paper—and act as though it yields a rea rate of return,
precisely as real capital does. In such acase it comes as no surprise,
of course, that a higher rate of inflation, which reduces demand for
thisasset, money, can increasereal capital formationand henceoutput.
Here, inflation has the function, in the essence, of making money
unattractive as an investment asset so that economic agents will no
longer (foolishly) allocate such alarge part of their stock of wealth to
thisactually useless asset.

This problem of Tobin’s analysis was very soon recognized and
solved insofar as money was considered to have an explicit function.
The new generation of models explicitly takesinto account the inter-
temporal maximization and the function of money. Ultimately, how-
ever, it proved impossible to provide a more precise answer to the
question as to whether a higher (and rationally anticipated) inflation
rate does, indeed, lastingly increase or reduce the capital stock and
outpult.

The intertemporal models—be they either of the type based on
infinitely living individual sor families, or theoverlapping generations
models— indicate very clearly that theimpact of the (steady or ration-
aly anticipated) inflation on capital formation and output ultimately
depends, in particular, on twocrucial factorsin almost all approaches.
Specifically, it depends, for one thing, on how money is substantiated
and introduced into the model and, for another, on the question of how
the seigniorageis used.

In this context, the distribution of seigniorage is of significance, in
particular, when government debt is not neutral in the sense of
Ricardo's theory.3 In this case, one can boost capital through the
higher inflation tax all the more, the higher thesharein the seigniorage
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received by the young generation or the share used to reduce the
government debt. Thegrowth or even welfare effectsof different rates
of inflation, however, can hardly be evaluated on the basis of such
models with the certainty or general validity that is necessary for
practical purposes of monetary policy.

There are basically two solutions to the problem of how money is
justified in the models. If money iswritten into the utility function of
anoverlappinggenerationsmodel, ahigher rate of inflation will enable
the capital stock and output to be increased. In formal terms, thisis
once again dueto the use of the seigniorage. The result isthesame as
the Tobin effect, but it is now also seen that a higher rate of inflation
reduces the consumer's surplus to those demanding money. It is
therefore doubtful whether the really relevant target variable, that is,
welfareor utility, increases asaresult of higher inflation. If, however,
money is introduced in such a way that it increases production effi-
ciency and hence the marginal efficiency of capital, a higher rate of
inflation may well lead to a lower capital stock and lower level of
output or, in an endogenous growth model, also to a lower rate of
economic growth.*

Asmoney undoubtedly hel psreducetransaction costs, thisapproach
probably has some foundations. The theoretical or macroeconomic
justification for ahigh rate of inflation to promote growth ishence—to
put it cautioudy —built on sand. For practical purposes it is also
decisive that monetary policy's contribution to the promotion of
growth in these models—at the expense of monetary stability —will
basically be the same as that of fiscal policy when the latter varies
government expenditure and the path of indebtedness.

It isunlikely for anybody to read these approaches, and any others,?
as an instruction for the course of action to be taken by monetary
policymakers. It would be fatal, however, if one were to take the
theoretical literaturein thisconnection to support the view that alittle
inflation (if necessary, also alittle more?) could by no means harm
growth. There is a temptation to observe that the gap between this
model world of heroic assumptions and the central bank's.concrete
functions can be measured in light years only. At any rate, even an
article on the subject "*Why does money affect output?” contains the
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warning that "*al the models we have seen impose long-run neutrality
asamaintained assumption. Thisis very much a matter of faith, b%\sed
on theoretical considerations rather than on empirical evidence"

Monetary policy and growth —institutionsand political process

Lenin issaid to have stated that "'in order to destroy the bourgeois
society, one must destroy its monetary system.” Whether this quota-
tion is right or wrong, it, a all events, addresses the fundamental
importance to be attached to monetary stability in a free society.
Confidencein the stability of the value of money is morethan a purely
economic phenomenon, it is an integral part of confidence in the
stability of the political system as such.

The higher the rate of inflation, the greater the uncertainty about
future monetary developments. An uncalculable monetary policy, in
the wake of unexpected inflations, disinflations, or deflations, will
more or less inevitably also trigger, or at least aggravate, serious
financial crises with the danger of permanent adverse effects on the
gross national product.”

Even if the tradeoff between inflation and employment cannot be
expected to have any permanent positive effects, a possible indirect
and permanent effect of an unexpected risein inflation through capital
formation on the gross nationa product in specific circumstances is
not infrequently stressed in justification of a corresponding growth
orientation of monetary policy. In theory, this opens up a widefield:
if the "winners” of a redistribution of wealth caused by unexpected
inflationary trends have a higher propensity to save than the"losers,"
overall capital formation will indeed increase, at |east ceteris paribus.

But also in discussions of monetary policy, and even in recommen-
dations to the central bank, there is sometimes the (implicit) motive
of reducing the rea debt burden of enterprisesand the government by
an unexpected sharp accel eration of inflation in order, on theonehand,
to avoid insolvencies of firms and, on the other, to stabilize overall
capital formation and economic activity.®

Isit thus, after all, possible to increase capital and growth by means
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of an unexpected acceleration of inflation?Certainly not! Therisk, the
problems which would be associated with such a policy would basi-
cally bethe same as those associated with a monetary policy aimed at
short-term traditional demand effects or a higher inflation tax. In the
long run, such astrategy, which ultimately isbuilt on deception, would
become stuck in the marshy ground of credibility crises and time
consistency problems, of accelerating inflation, of rising capital
market rates, and increasing uncertainty especially among investors.
Eventually, monetary policymakers will be able to free themselves
from thissituation only at a very high cost in the shape of a painful
process of disinflation to overcome the "legacy" of their previously
wrong policy.

Deception is not atested prescription for an economic policy geared
to long-term objectivesin a market system and can certainly not serve
as a basis for a stability-oriented monetary policy. Of course, in the
short term, such surprise effectscan have areal positive impact. In the
long term, however, aloss of credibility and the costs of inflation and
disinflation weigh much more heavily. A policy which is aimed at
promoting capital formation and growth must be highly credible,
reliable, and predictable. Attempted deception and stop-and-go
policies aimed at short-term demand effects are the best way of
undermining investors and savers confidence in monetary policy,
and hence also in economic policy as awhole. The capital which the
central bank possessesin theform of ahigh credibility isthusthought-
lesdly and, ultimately, uselessly put at risk. Less, rather than more,
capital would be the long-run consequence in this case as well.

The indirect casua connection identified in some more recent
publications, notably within theframework of overlapping generation
models, according to which amoreexpansionary monetary policy can,
through a higher seigniorage, reduce government debt? budget
deficits (at a given level of government expenditure), or distorting
taxes, and thus encourage capital formation, are interesting, but, from
a practical point of view, largely useless, it might even be said
dangerous, theoretical curiosities. The chief reason for thisis that the
indirect effects on growth and welfare that emanate from achangein
theinflationary process and the associated amendment of the monetary
policy regimeare not, or only very inadequately, analyzed. 10
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Werethecentral bank toindicatethat it intended to participate more
actively in budget financing through the inflation tax —the purported
boost to growth would surely be a welcome argument for some
supporters— thiswould in many casesfling thedoor wide openfor the
growth of government expenditure and, in particular, also budget
deficits. Eventually, the effect would be the complete reverse of that
assumed by the seigniorage models, namely a lax, inflationary
monetary policy—in fact even the rational anticipation of such a
stance by politicians—which will lead to higher government debt, and
thusto lower real growth.

The political process-distribution struggles, group egotism, rent
seeking, to mention but afew of the current buzzwords— would take
the announcement of a monetary policy which would in future be
geared primarily to financing the government budget rather than to
monetary stability and hence, ultimately, an inflationary monetary
policy, to bethesignal for a massiverun on the public budgets, which
politicians-even if they wanted to—would find difficult not to become
caught upin.

Such arunisdriven by thefear of being done out in the "' negative
sum game" of adistribution strugglefinanced by inflation and thus of
being forced onto the losing side by more aggressive groups.

A crucia means available to the central bank to promote capital
formation and growth hence consists of the disciplinary effect which
a monetary policy geared strictly and credibly to price stability can
exert directly and indirectly on fiscal policy and wage policymakers.
Thescopefor bringing suchinfluenceto bear hingeson thereputation,
and thus also on the independenceof the central bank. Of course, this
can hardly be verifiedempirically with an adegquate degree of certainty.
This may be why virtualy no attention is given to this* transmission
path™ in most theoretical analysesof theimpact of monetary policy on
capital formation.

It is precisely afiscal policy geared to long-term objectives and
growth which must be interested in the "division of power" in
economic policy asmanifested by these two pillarsof thecentral bank
ingtitution. If it isaccepted that fiscal policy inademocracy, asdriven
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by the political process, hasatendency toward excessive government
debt—a thesis which can hardly be contested in view of the trend of
public debt in most industrial countries over the past two decades—
there would appear to be a point in—indeed, even a need for—the
central bank to provide some counterweight, that is, to seek directly
or indirectly tocontributetoalow and sustainable level of government
debt as part of its stability mandate. Besides these two pillars, that is,
independenceand monetary stability asa priority objective, particular
importance must be attached to corresponding public relations efforts
by the central bank to inform the general public about the risks and
dangersof government debt, as well asto amonetary policy geared to
medium-term objectivesand potential outpult.

Sooner or later, higher government debt, as measured as a percent-
ageof thegross national product, will, broadly speaking, lead to higher
taxation. This, and the demand effect of deficit spending, will have a
positive impact on the level of prices and inflation. A central bank
which iscommitted to monetary stability will therefore have to check
the extent to which its policy stance is responding adequately and
timely to these devel opments.

Hence, it is not an expansionary monetary policy that is needed so
asto encourageoverall capital formation and economic growth. Quite
the contrary istrue: astrictly anti-inflationary central bank policy is
the best way of ensuring not only that monetary stability is largely
maintained but also that distribution struggles and excessive budget
policies will come up to the limits set by monetary policy. In the
absence of a consensus among all those responsible, however, the
central bank, too, will ultimately be able to achievelittle.

Concludingremarks

Compared with the period of *cheap money," there has been an
outright change of paradigms in the optimum allocation of rolesto the
central bank and fiscal policymakers. Thequintessenceof theresearch
conducted in the past few decades is that a lastingly high rate of
economic growth cannot beachieved through largebudget deficitsand
a passive monetary policy which tries to keep central bank interest
rates low. On the contrary, a disciplined fiscal policy which keeps
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government debt within narrow limits and a counter-inflationary
policy are the decisive cornerstonesdf a successful economic policy
geared to long-term objectives.

Endnotes

The author wishes to thank Klaus Masuch for hisactive assistance in the preparation of this
paper.

ISee, for Instance, Milton Friedman's statement: . .theU.S monetary authorities followed
highly deflationary policies. The quantity of money in the United Statesfell by one-third in the
course of thecontraction.. .TheGreat Contraction 1s tragic testtmony of the power of monetary
policy ... " Friedman (1968), p. 3.

%See, for instance, Gregory Mankiw: " The very phrase 'zero inflation unemployment rate'
presumes the existence of a long-run tradeoff between inflation and unemployment. Most
economists today doubt that such atradeoff exists. On this issue, Milton Friedman (1968) has
won theheartsand mindsof my generation: in most new Keynesian models, thelong-run Phillips
curveis vertical.” Mankiw (1992), p. 563.

3See, for instance, Alogoskoufisand Van der Ploeg (1991)
“see, for instance, De Gregorio.

%I thisconnection, onewould haveto think, aboveall, of modelswhich| ncorporatehysteresis
effects

®Blanchard (1990), p. 828.

"In his analysis of the great shocks experienced by the US. financial system in the 1980s,
Martin Feldstein comes to the following conclusion: "My analysis of these problems also
suggeststhat the major source of theincreased risk in oureconomy has been aseries of seemingly
well-intentioned government policies A primary culpnit Identified in each of thefour cases has
been therising inflation rate that resulted from the monetary and fiscal policiesof thelate 1960s
and thesecond half of the 1970s. Inflation distorted real Interest rates, led to excessive borrowing
by LDCs, caused thrift institutions with fixed rate mortgages to become insolvent, and created
fundamental changesin thecommercial banking sector. All too often during the periodof rising
inflation, economists misunderstood the serious and far-ranging adverse effects of inflation A
stable and low rate of inflation would have avoided many of the problems that have increased
thernisk of economic crisis.” Feldstein (1991), p. 17.

¥See, for instance, Benjamin Friedman: *“In theabsence of aresponse by the Federal Reserve,
the risk of a debt crisis, as suggested by much of the recent discussion, might be a plausible
outcome under any of severa sets of circumstances. But there is no reason to presume that the



Federal Reserve would not respond to such a prospect, should those circumstances arise . . .
Given the importance of monetary policy in either tolerating or arresting pnor episodes of
accelerating price inflation. the more hikely end result of a conunuation of current trends in
business borrowing is therefore higher Inflation * Fnedman. B. (1990). p. If.

Here, and bel ow. 1t 1s assumed that government debt shiftsburdensintothe futureand reduces
overall capital formation. Ricardo equivalence is thus not'presumed.

10-1 h particul ar, the hypotheti cal experiment of changing theinflation rate whileholding other
effects on economic welfare unchanged 1s neither practicaly nor theoretically feasible.”.
Grossman (1991). p 334.
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Closing Remarks

Willem F. Duisenberg

| am grateful to theorganizersof thissymposiumfor their invitation
to chair thissession on"'investing in growth.” | would like to takethis
opportunity to conclude with a brief comment on policies to promote
economic growth. The general subject of this symposium, ' Policies
for Long-Run Economic Growth," is important not only for the
development of economic theory itself, but even more so for its
practical relevance. Thesubjectisboth timeless and universal, relating
toall countries, bethey industrialized countries, devel oping countries,
or theformer centrally planned economies. In view of thecurrent need
for policies of astructural scopein many countries around the world,
therenewed interest of academic economistsin theissuesof long-run
growth, which characterizes the so-called "endogenous growth
models" developed since the late 1980s, is likely to receive a warm
welcomefrom policymakersaswell. And | think it fully deservessuch
awelcome asthe new research efforts could produce val uableinsights
and advice concerning the prerequisites for securing long-run
economic growth and the kind of policies that are most likely to
contributetoiit.

The relation between policy and economic growth performance is
not yet firmly established in theeconomic literature. Moreover, in the
recent past, there has been far moreemphasis on stabilization policies
than on policies concerned with long-run economic growth. This
partial neglect of long-run growth issuesin the policy-oriented litera-
ture has most probably been reinforced by the dominance of short-run
issuesin theactual policymaking processfrom the mid-1960sto, say,
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the mid-1980s in many countries. | consider it to be a fortunate
development that, after a period of quiescence, the economics profes-
sion, or at least a significant part of it, has resumed the study of
economic growth.

The new research leaves more scope for policy to influence the
long-run growth rate of the economy than the earlier literature. To a
large extent, thisisdue to the development of various growth models
in which the long-run growth rate is endogenous, and related to
intentional investment in human capital, physical capital, and research .
and development as well as other factors such as trade distortions.
Consequently, policies havethe potential toinfluencelong-run growth
rates through these factors. This feature intuitively appeals to the
imagination of many economistsand policymakers,and perhapsendows
the new growth theories with a higher degree of plausibility than the
old models, in which thelong-run growth rate isfixed. Extending and
reconstructing growth theory to allow for the main empirical
regularities isyet another notabl e feature of the new growth literature.
These regularities are that growth rates of per capita income differ
across countries, and that there is no worldwide convergence of
countries per capitaincomelevelsin the course of time.

Despite the importance of these empirical regularities for research,
| should liketofocus primarily on therelationship between policy and
economic growth. What doesthe new research tell usabout thedriving
forcesof economic growth?The new theory suggeststhat the process
of accumul ating human capital and of accumulatingand implementing
technological knowledge is an important determinant of long-run
economic growth. Formal empirical evidence corroborates this
theoretical result in showing a fairly robust positive relationship
between economic growthon theonehand, and investmentin physical
capital and either the level or the rate of change of human capital on
the other. Additional evidence suggests that, of all types of physical
investment, equipment investment is the main driving force of
economic growth. This result is not surprising since technological
progress is embodied in machinery in particular. Also, a negative
impact on economic growth of proxiesfor tradeand market distortions
has been reported in various studies.
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Given thecentral roleof investment in human capital and equi pment
in stimulating economic growth, specific policies aimed directly at
these types of investment by changing the incentives of individual
households, firms, and banksin away conducive toeconomic growth,
arelikely to be the focus of interest. The speakersat today's sessions
have provided some interesting examples of such policies.

Professor Auerbach hasfocused primarily on tax policiesand argues
that, if thereisaspecial relationship between fixed capital and growth,
policies should preferably encourage investment itself rather than
savings. His contribution suggests that at present there is no hard
evidence revealing the exact types of investment which are most
important in driving economic growth. Moreover, due to the com-
plexity of existing tax systems, no definite conclusions can be drawn
as to the impact and success of the various policy options discussed.
| fully agree with Professor Auerbach's observation that the stability
of the tax system should play a role in the design of tax policies to
promoteinvestment.

Professor Barro has provided new evidence to support the view that
human capital is an important determinant of economic growth. In
particular, hiscontribution shows that countriesstarting with ahigher
level of educational attainment grow faster. Although theimplications
for policy were not discussed, Professor Barro's results of course call
for sensible educational policies.

Though | am certainly not hostile to theideaof stimulating invest-
ment in both physical and human capital by meansof economic policy,
we should take account not only of the potential benefits but also of
thecostsof such policies. In particular, there isthedanger of trying to
do too much, of overshooting the mark. In my opinion, the emphasis
of government policy should be on establishing general conditions
conducive to economic growth rather than on specific issues.

Thisbrings meto thesubject of macroeconomicstability. For central
bankers like myself, being primarily concerned with achieving price
stability and establishing sound monetary conditions, the connection
between economic growth and broad macroeconomic stability is a
principal focus of attention. Macroeconomic stability has many



256 Willem F. Dutsenberg

aspects. An important one is that macroeconomic policies must be
sustainable in the long run with a minimum risk of sudden policy
changesor reversals. Thiswill contributeto aneconomic environment
in which uncertainty with respect to the course of major macro-
economic variables is reduced to a minimum. Up till now, the con-
tribution of macroeconomic stability to long-run growth performance
has not been a very frequent subject of research, at least not in the
growth literature itself, and seems to be somewhat neglected. Exper-
ience with structural reformsand devel opment strategies, for example
in the newly industrializing countries such as South Korea, hasindi-
cated that macroeconomic stability isan important factor in bringing
about economic growth by reducing uncertainty and raising the
credibility of asolid policy stance. If we accept that creating macro-
economic stability brings about economic growth, there must also be
a case for securing growth in the long run by maintaining macro-
economic stability.

There can be no macroeconomic stability without price stability.
Although inflation is attended to some extent by a shift from liquid
assets to more productive investments, the overall impact of inflation
on economicgrowthisvery likely to benegative. Higherinflation rates
arecommonly attended by alarger inflation variability, thusincreas-
ing uncertainty and hampering optimal decisions on savings and
investment. Relative price signals, intratemporal as well as intertem-
poral, are distorted by inflation, harming the efficiency of resource
allocation and production, and thereforedepressingeconomic growth.
Moreover, theinflation rate may, correctly or incorrectly, serve asa
proxy for the ability of the authorities to control the economy. If that
is the case, higher inflation reduces the credibility of policymakers,
forcing private agents to reconsider their investment plans or engage
in profitable investment projects elsewhere. Recent empirical
evidence, such as that presented in Professor Fischer's paper,
" Growth, Macroeconomicsand Development™ (a National Bureau of
Economic Research working paper of May 1991), supports the view
held by central bankers al over the world that inflation is indeed
negatively related to economic growth.

Our understanding of the interdependence of policy and long-run
growth, though increasing, is as yet far from perfect. In the current
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growth literature, the role of macroeconomic stability seems to be
underestimated. The potential causal links between macroeconomic
stability and economic growth are poorly worked out in our current
theories, and pose an important challengefor future research. Let me
finish my remarks by pointing out yet another challenge for growth
theory: theincorporation of environmentalissues. Theseissues, although
very topical and a matter of deep concern, have not yet obtained the
prominent place they deserve in the thinking of economists and
policymakers about economic growth. In my opinion, we should be
concerned with sustai nabl e growth, which alsoincludessustai nability
from an environmental perspective.
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