The Dynamic Effects of Trade Liberalization:
An Empirical Analysis

Publication 3069

Investigation No. 332-375

October 1997

U.S. International Trade Commission

/\ |

[

I

A <
[/ \\

<
B 4

4

Washington, DC 20436



U.S. International Trade Commission

COMMISSIONERS

Marcia E. Miller, Chairman
Lynn M. Bragg, Vice Chairman
Don E. Newquist
Carol T. Crawford

Robert A. Rogowsky
Director of Operations
Acting Director, Office of Economics

This report was prepared by

Project Leader
Michael Ferrantino

Deputy Project Leader
Arona Butcher

Primary Reviewers
Ronald Babula
David Ingersoll

Major Contributors

Office of Economics
Nancy Benjamin, Arona Butcher, William Donnelly,
Michael Ferrantino, Kyle Johnson, Peter Pogany, Walker Pollard,
Robert Rogowsky, Christopher Taylor

Office of Industries
Stephen Wanser

Supporting assistance was provided by:
Patricia Thomas and Paula WeBgcretarial Services
David Colin, Gregory Neichin, and Seta Pillsbungerns

Under the Direction of:
William A. Donnelly, Division Chief
Research Division

Address all communications to
Secretary to the Commission
United States International Trade Commission
Washington, DC 20436



U.S. International Trade Commission

Washington, DC 20436

The Dynamic Effects of Trade Liberalization:
An Empirical Analysis

Publication 3069 October 1997






PREFACE

On December 2, 1996, the United States International Trade Commission (USITC) instituted
investigation No. 332-373he Dynamic Effects of Trade Liberalization: An Empirical AnalyEise
investigation, conducted under section 332(g) of the Tariff Act of 1930, is in response to a request from
the United States Trade Representative (USTR) (see appendix A). Areportwas delivered to the USTR
in October 1997. This study updates a previous investigation on the same topic (USITC publication
2608, February 1993).

The purpose of this investigation is to review and summarize the existing literature on the dynamic
economic effects resulting from trade opening agreements, including theoretical work and empirical
applications. In particular, the USTR requested a background discussion of the relationship between
trade and the underlying causes of economic growth, such as capital accumulation, technological
change, and labor force growth. The USTR also requested that USITC explore empirically the
potential improvements suggested by its critical assessment of the results of the body of literature
reviewed.

The USITC solicited public comment for this investigation by publishing a notice ketteral
Registerof December 11, 1996 (61FR234). Appendix B contains a copy of the notice. No
submissions were received in response to the notice of investigation.






ABSTRACT

This report reviews theoretical and empirical literature on the dynamic economic effects of trade
liberalization. The primary focus of the report is the relationship between economic growth and trade
liberalization. A critical assessment of the literature is provided, as well as are several empirical
explorations of the relationship between international trade and economic growth arising from that
assessment.

Economic theory generally supports the conclusion that trade liberalization has a positive effect on
economic growth. Theorists disagree as to whether increases in the growth rate of a country’s
economy after a single episode of liberalization last indefinitely or are time-limited, and some have
constructed scenarios in which liberalization might slow economic growth. Some empirical studies
have identified a positive linkage between a country’s rate of economic growth and its openness to
international trade, while others have failed to demonstrate this linkage. One of the unresolved issues
in such research is the appropriate quantitative measurement of the concept of “openness”.

There is stronger evidence that economic growth itself causes increases in the share of the
economy accounted for by international trade, as well as shifts in the composition of trade away from
primary products and towards more advanced manufactures; this body of evidence is extended in the
current report. In recent years, new techniques of simulation modeling have emerged for the
assessment of dynamic effects of trade liberalization; these techniques are particularly well suited for
exploring some of the positive linkages between trade liberalization and economic growth.

Empirical research indicates that the most rapidly growing countries tend to have high rates of
capital investment, high rates of schooling and other types of human capital formation, and
government policies conducive to the accumulation of physical and human capital. There is empirical
evidence of a positive linkage between trade liberalization and the rate of investment, generating an
indirect linkage between trade and growth. Other studies, as well as the Commission’s own research,
indicate that the linkages among trade, investment, and growth are particularly strong for foreign
direct investment, but less strong for investment financed by domestic savings. The Commission’s
empirical exploration found mixed evidence in support of a positive effect of liberalization on
technological change, in line with the existing literature. The Commission also found a statistical
association between a country’s degree of trade liberalization and increased female labor force
participation, a potential source of economic growth, but no association across countries was found
between liberalization and secondary school enroliment.
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EXECUTIVE SUMMARY

Background

The U.S. Trade Representative requested that the U.S. International Trade Commission review
and summarize the existing literature on the dynamic economic effects resulting from trade opening
agreements. The summary was to include theoretical work and empirical applications; a background
discussion of the relationship between trade and underlying causes of economic growth; and a
discussion of attempts to simulate the dynamic effects of actual or potential trade agreements. USTR
also requested that the USITC explore empirically potential improvements in the understanding of the
relationship between trade liberalization and economic growth, in light of a critical assessment of the
results of the body of literature reviewed.

In order to carry out this task, the Commission has reviewed an extensive body of literature,
covering both traditional and newer theories of economic growth and its relationship to international
trade and foreign direct investment (FDI); empirical studies of the determinants of economic growth;
and empirical studies of the relationship among trade, trade liberalization, and economic growth.
Particular emphasis was given to literature relating trade and its liberalization to such underlying
causes of economic growth as the accumulation of physical and human capital, and technological
change. The relationship between economic growth and the recent rapid growth in global trade, on the
demand side of the economy, was also examined, along with current attempts to simulate the effects of
trade agreements in a dynamic modeling environment. This review of literature constitutes Part | of
the present study.

As a result of the Commission’s critical analysis of the existing literatygortunities were
identified for empirical explorations of existing data which might shed further light on the relationship
between trade liberalization and economic growth. The results of the critical analysis of the literature,
and of five empirical explorations into the linkages among trade, trade liberalization, and economic
growth, appear in part Il of the present study.

Summary of Findingst,?

Review of Literature

Theories of Economic Growth

® |t is generally accepted that the ultimate sources of economic growth are the accumulation of
productive resources and technological change, which enhances the efficiency with which those
resources are used. The key resources are labor, which expands with population growth and
increases in the labor force participation rate; physical capital, which expands through

1For Vice Chairman Bragg’s views on economic modeling, see U.S. International Trade Commission,
The Economic Effects of Antidumping and Countervailing Duty Orders and Suspension Agré¢Biéats,
publication 2900 (June 1995), p. xii, ahde Impact of the North American Free Trade Agreement on the
U.S. Economy and Industries: A Three Year ReW&ATC publication 3045 (June 1997), p. F-1.

2 Commissioner Newquist notes his approval of this report is primarily for the limited adminstrative
purpose of transmitting a Commission staff response to the request of the U.S. Trade Representative.

xiii
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investment; and human capital, which expands through education, training, and experience.
Technological change may take place through learning-by-doing or by directed investments in
technological progress (e.g., R&D spending).

® A great deal of modern theoretical and empirical work on economic growth is based on the
neoclassical growth modelThis model features assumptions such as diminishing returns to
capital investment and a common international technology, which give rise to the prediction of
convergencgpoor countries grow faster than rich ones, converging ultimately to the same
standard of living). This prediction is broadly consistent with the experience of industrial
countries in recent decades.

® Inthe long run, economic growth in the neoclassical model depends on the rate of technological
progress, which the model assumes rather than explains. Trade liberalization, by improving
economic efficiency, can give rise to more rapid growth in the medium run (several decades) but
not in the very long run.

e Criticisms of the neoclassical model include the fact that the prediction of convergence fails for
poorer countries (some have grown extremely rapidly, while others have experienced absolute
declines in living standards), and that the rate of technological change is influenced by
recognizable economic factors. Thus, in the last decadesodegenous growth theoribave
emerged. There are many varieties of endogenous growth theory, emphasizing variously R&D
spending, human capital, learning-by-doing, technological spillovers, and the underlying
technology of production.

e Many varieties of endogenous growth theory predict that improvements in efficiency, such as
those induced by trade liberalization, could have permanent rather than temporary effects on
economic growth. However, the theories in general yield ambiguous results about the impact of
trade liberalization on economic growth. Under some scenarios liberalization promotes growth,
while under others it could retard growth (depending, for example, on how it influences firms’
incentives to engage in R&D, or individuals’ incentives to acquire more schooling).

Empirical Evidence on Trade and Growth

e While endogenous growth theories have led to a richer appreciation of the nature and role of
technological change, the limited empirical evidence to date does not clearly favor these theories
over neoclassical growth theory. There is widespread agreement that international comparative
data fit a pattern afonditional convergenc@mong countries with similar rates of investment
and levels of schooling, poor countries grow faster than rich ones, ultimately converging to the
same standard of living). Conditional convergence can be reconciled with both an extended
version of the neoclassical model and some versions of endogenous growth models.

e Awide variety of techniques has been used in an attempt to demonstrate that increases in exports,
increases in trade, or liberalized trade policies lead to faster rates of economic growth. In-depth
comparative country studies, popularized in the 1970s, suggested that developing countries with
policies which were relatively open toward international trade enjoyed better economic
performance than countries with relatively closed policies. Attempts to establish statistical
causation between exports and growth have had mixed success, as have attempts to include
measures of trade or trade liberalization in cross-country studies of economic growth.

2—Continued
Commissioner Newquist does not necessarily concur with the theoretical work or empirical applications
reviewed and summarized in this report. For further discussion of Commissioner Newquist’s view regarding
the theory and application of economic modelling, particularly its limitationsTiseémpact of the North
American Free Trade Agreement on the U.S. Economy and Industries: A Three Yeay IReviday
332-381, USITC Pub. 3045 at Appendix F (June 19B7¢; Economic Effects of Antidumping and
Countervailing Duty Orders and Suspension AgreemémisNo. 332—344, USITC Pub. 2900 at xi (“Views
of Commissioner Don Newquist”) (June 1995) ; see &stential Impact on the U.S. Economy and
Industries of the GATT Uruguay Round Agreements, Volume. INo. 332—353, USITC Pub. 2790 at I-7,
n. 17 (June 1994Rotential Impact on the U.S. Economy and Selected Industries of the North American
Free—Trade Agreemeninv. No. 332—-337, USITC Pub. 2597 at 1-6, n. 9 (January 1993).



One difficulty with much empirical literature on trade and growth is that there are a variety of
measures of openness. These are based variously onratios of trade to GDP, measures of tariffs and
NTBs, measures of exchange rate distortion, subjective assessments of policies, survey data, and
econometric measures of the difference between actual trade and statistically expected trade.
These measures do not consistently agree with each other, with countries scored as “open” by one
criterion appearing to be “closed” by another criteria. This suggests that there may be several
types of openness and/or fragility in the available data.

One possibility is that more open trade may induce more rapid economic growth indirectly, either
by accelerating the accumulation of productive resources or by accelerating the rate of
technological change. The evidence is particularly strong that open economies experience higher
rates of investment, which in turn influence rates of per capita income growth.

Trade and the Causes of Growth - Empirical Evidence

Savings and Investmerifhere is substantial evidence that expansion of trade is associated with a
higher share of investment in national income. Capital investment is usually financed primarily
through national savings, and partly through net foreign investment. There has been very little
empirical work directly linking trade with savings.

Foreign Direct Investment Trade and FDI are linked in a number of ways. FDI may either
substitute for trade (in the case of tariff-hopping investment) or be complementary to trade (in the
case of intrafirm trade). Because of this, different researchers have obtained different results on
the relationship between trade barriers and FDI, although lower barriers to FDI itself are
associated with higher FDI. There is evidence that the growth effects of FDI may be stronger than
those for domestically financed investment, which is consistent with the observation that foreign
multinationals often possess technological advantages over host-country firms.

Technology Increased exposure to imports may enhance productivity by forcing less efficient
firms to adopt new efficiencies, reduce their scale of operations, or exit the market. Such
productivity effects have been found in some studies but not others. There is evidence that the
productivity-enhancing effects of technological knowledge spill partially across international
borders but are partly retained in the inventing country. The strength of recognition of foreign
intellectual property rights influences international technology payments and may (depending on
the study) affect trade and FDI flows.

Labor and Human Capital There has been little empirical research on effects of trade on either
the incentives to accumulate human capital (e.g., through schooling or on-the-job experience) or
on the labor force participation rate. The experience of the East Asian Tigers (Hong Kong, Korea,
Singapore, and Taiwan), which experienced rapid increases in labor force participation and
schooling, unusually high rates of economic growth, and were relatively open compared to other
developing countries, is suggestive of possible linkages among openness, human capital
formation, and labor force participation.

Trade and the Growth of Demand; Dynamic Modeling of Trade
Liberalization

International trade has grown more rapidly than world output in the postwar period. This may be
in part due to the composition of traded goods, if these goods consist disproportionately of goods
whose relative importance in consumer budgets grows as real incomes rise. This effect of
economic growth on international trade, operating on the demand side of the economy,
complements the potential "supply-side” effects of trade liberalization on growth discussed
elsewhere in the report. Improved and more focused estimates of the historical effects of growing
incomes on patterns of trade, production, and consumption may aid in calibrating attempts to
model the dynamic effects of trade liberalization.

XV
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In recent years, computable general equilibrium (CGE) models have been used increasingly to
analyze the effects of trade policies. CGE models can be static or dynamic, with dynamic models
taking into consideration changes that ensue with the passage of time. While static CGE models
continue to be the predominant tool of trade policy analysis, the use of dynamic CGE models is
spreading. Such models can be particularly useful in identifying transitional changes (e.g.,
phased implementation of a policy reform) or effects of trade liberalization on economic growth
and development. Recent attempts to use dynamic CGE models to replicate patterns in historical
data show that realistic modeling of long-run changes in trade, particularly for rapidly growing
economies, is a challenging task for modelers.

Critical Assessments

Current empirical literature indicates that the primary determinants of economic growth are
investmentin physical and human capital, technological progress, and a pattern of institutions and
incentives under which investment and technological innovation are encouraged. The degree to
which any given country possesses the above conditions for economic growth is in large part
independent of trade policy. This helps to explain the mixed results of empirical attempts to
identify direct linkages between trade and economic growth.

At present, it is easier to find evidence for an indirect relationship between trade and economic
growth, operating through one of the proximate causes of growth, than for a direct relationship.
Fairly strong evidence links trade liberalization to higher rates of aggregate investment, while
more suggestive evidence links liberalization to higher rates of foreign direct investment and
accelerated productivity growth. Accordingly, the focus of the empirical explorations in part Il is
on the search for additional evidence linking trade to the accumulation of productive resources,
and to technological change.

An additional focus of empirical exploration in part Il is on the sensitivity of trade flows in general

to growth in incomes. This sensitivity is greater than is often recognized, and its existence raises
important issues for the dynamic modeling of trade liberalization. This analysis of demand-side
connections between trade and growth complements the analysis of supply-side factors elsewhere
in the report.

Summary of the Results of Empirical Explorations

Savings and Trade Liberalization Higher-income countries save more, as do more
rapidly-growing countries. In rapidly-growing countries, the savings rate tends to be lower if a
high proportion of the population consists of children. A high share of trade in the national
economy is associated with a higher savings rate, particularly for more rapidly-growing
economies. For major episodes of liberalization captured by the Sachs-Warner index (an
indicator of an economy’s openness), there appears to be no particular relationship between
liberalization and savings.

U.S. Direct Investment Abroad, Trade Liberalization, and FDI Liberalizatib®. FDI abroad is
concentrated in countries with large economies and in countries geographically closer to the
United States. U.S. FDI is more strongly attracted to countries with both open FDI policies and
open trade policies. The strength of the measured FDI effect is large. The effect of open trade
policies in stimulating FDI suggests that trade and FDI tend on balance to be complementary.
Open trade policies appear to be attractive for U.S. direct investments in manufacturing and
services, but have no discernible impact for U.S. FDI in the petroleum industry. However, U.S.
investors are strongly attracted to open FDI policies in all industries examined.

Technological Progress in OECD Manufacturing and Trade Liberalizafidrere is evidence of

cross-country convergence in industrial productivity in the OECD; within a given sector,
low-productivity countries experience more rapid productivity growth than countries leading in
productivity. A stronger research effort is also associated with greater productivity gains.



High-tariff sectors tend to have low productivity growth, while low-tariff sectors tend to have
high productivity growth. After accounting for other determinants of productivity growth, the
negative association between tariffs and productivity is broadly confirmed, but is statistically
significant only for some measures of productivity. A positive association between export
performance and productivity growth appears to be somewhat stronger. There is no observable
relationship in the data analyzed between import penetration and productivity growth.

Trade, Human Capital Accumulation, and Labor Force Growtlsome measures of openness

are associated statistically with measures of labor force participation or human capital. More
open economies have a higher female proportion of the labor force, implying a higher labor force
participation rate overall. Economies with a higher ratio of trade to GDP have a larger percentage
of the labor force in urban areas, where wages are higher; however, the Sachs-Warner index of
openness is uncorrelated with urbanization. No statistically significant association was found
between the secondary school enroliment ratio and openness to international trade.

Trade and Income GrowthMost countries were found to have imports which grow more than
proportionately with respect to income, while in some countries imports have grown roughly
proportionately with income. As a "best estimate,” controlling for relative prices, every one
percentincrease inreal global incomes has induced approximately a 1.8 percentincrease in global
trade. A calculation was performed of the gross income elasticity (uncorrected for relative price
changes) of various categories of global trade during recent years. Also, a methodology for
formal estimation of the sensitivity of export demand for a specific commodity (U.S. machinery
and equipment) with respect to rest-of-world income was demonstrated. Taken together, these
estimates show that transportation equipment, machinery and equipment in general (particularly
electronic equipment), and apparel have accounted for a sizable share of the most
rapidly-growing international trade. An analysis of global consumption patterns across countries
with different levels of income identifies a group of commodities (including transport equipment,
machinery, and apparel) as having a larger share of consumption in high-income than low-income
countries.
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CHAPTER 1
Introduction

SCOpe The term dynamic effectsin the title of this
investigation refers to effects on the rate of economic
This study analyzes the dynamic economic effects growth that are manifested over an extended period
resulting from trade liberalization, extending and of time. The dynamic effects of trade liberalization
updating an earlier report by the U.S. International are in contrast to the conceptssétic efficiency gains.
Trade Commission (USITC) that was transmitted to In the context of trade liberalization, “static efficiency
the United States Trade Representative (USTR) ingains” refers to one-time benefits of liberalization
February 1993. The original study covered primarily which arise as national prices become more closely
theoretical literature. Since the release of that report,aligned with the global price structure, and the
the empirical literature on trade, growth, and the resulting reallocation of resources that takes place
dynamic relationship between the two has expandedwithin the economy in response to these price
rapidly, including attempts to simulate the dynamic changes. The method of measuring static efficiency
effects of actual or potential trade agreements. Thegains by comparing the performance of the economy
USTR has requested the USITC : (1) to review and in two scenarios for a single base year (in this case

critically assess these advances in the literature, andwith and without liberalization), is referred to as
(2) to explore empirically the potential improvements comparative statics
suggested by this assessment.
Traditional methods of analyzing trade
agreements, relying on comparative statiggnerally

ApproaCh simulate the effects of the trade agreement at a single
point in time, using available data for a single,
historical base year, and consider only static efficiency
gains from liberalization. However, if trade

The primary focus of this investigation is to assess
the potential impact of trade liberalization on
economic growth. Do countries which adopt policies liberalization infl th te of . th
encouraging freer trade enjoy more rapid rates of Ibéralization Influences the rate of economic growth,
growth in per capita income than otherwise similar €V€N Py a few tenths of a percentage point annually,
countries which do not engage in trade liberalization? IS Ppotential consequences would turn out to be
The importance of this question becomes apparentsubs_tantlally greater than those captured by static
when it is realized that the enormous differences in efficiency gains, since the effects would be both
the standards of living between one country and extended and compounded over time. It is, therefore,
another have emerged as the result of relatively smallpresumed that measures of dynamic gains from trade
differences in the rate of economic growth, might be larger than comparative-statics measures of
maintained over decades. Thus, the potential impactgains from trade. There has been increasing interest
of trade liberalization on economic growth, however in this possibility as indicated in USTR's request letter
modest, might have important consequences forwhich states that “An understanding and appreciation
standards of living. The analysis of this impact of the potential dynamic gains from trade are needed
requires an understanding of the general reasons whytg contribute to more fully informed assessments of

economic growth is rapid in some countries and Slow {he rade policy options that confront the President
in others, and whether trade liberalization has been Congress.”

influential in enhancing economic growth. In
addition, analysis requires examination of whether a 3 Examples of USITC studies utilizing the method of
country’s “openness” to international trade can be comparative statics includdSITC, Economy-Wide
reasonably captured by one or more quantitative Modeling of the Economic Implications of a FTA With

indicators. Mexico and a NAFTA With Canada and MexitiSITC
publication 2508, May 1992; USITQ;he Economic
1 See USITCThe Dynamic Effects of Trade Effects of Antidumping and Countervailing Duty Orders
Liberalization: A SurveyUSITC publication 2608, and Suspension AgreementsSITC publication 2900,
Washington, DC, February 1993. June 1995; and USITGhe Economic Effects of U.S.
2 A copy of the USTR’s request letter appears as Import Restraints: First Biannual Updat&SITC
Appendix A of this report. publication 2935, December 1995.
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For the purposes of this investigation, the term measuring the “openness” of an economy to
trade liberalization is defined broadly to include international trade. This report considers alternatives
liberalization of trade in goods and services, capital, which have been proposed thus far, and their strengths
and technology. Liberalization of trade in capital (i.e. and weaknesses.

foreign investment, particularly foreign direct
investment (FDI)) is increasingly undertaken or
discussed simultaneously with trade liberalization, as
in the North American Free Trade Agreement
(NAFTA), in the Uruguay Round Agreement on
Trade-Related Investment Measures (TRIMS), and in
the Asia-Pacific Economic Cooperation forum
(APEC). As will be discussed in this report,
expansion of foreign investment has direct
consequences for both economic growth and
merchandise trade. In addition, certain types of
investment liberalization and trade liberalization
coincide in a formal, legal sense (i.e., TRIMS). Trade
in technology, such as cross-border licensing of
intellectual property, has characteristics in common
with foreign investment; technology trade is a subject
of recent liberalization initiatives, and it is linked both
substantively and formally with merchandise trade.
Improvement of foreigners’ intellectual property
protection is being undertaken simultaneously with
trade liberalization, and technology trade has potential
consequences both for economic growth and for
merchandise trade.

This study reviews theoretical literature on
economic growth, with the primary aim of identifying
potential mechanisms by which trade liberalization
might influence the rate of economic growth. Much

The review of empirical literature indicates that
trade liberalization may principally influence
economic growth through indirect channels, by

influencing more immediate determinants of growth.
These determinants include investment (including
particularly  foreign investment), technological
change, the accumulation of human capital (e.g,
through education and training), and labor force
participation. The analysis of investment in this study
contains two components; an analysis of the impact of
trade liberalization on domestic savings (since
domestic savings is the primary means of financing
investment in most countries) and an analysis of
foreign investment. The analysis of foreign
investment examines the responsiveness of the stock
of U.S. foreign direct investment (FDI) in various
countries to the openness of those countries’ policies
towards trade and FDI.  Similarly, analyses of the
impact of trade, and its liberalization, are undertaken
with respect to the rate of technological change, and
to human capital accumulation. The effect of
openness on technological change, as measured by
growth in output in excess of growth in inputs, is
analyzed for various manufacturing sectors in a
sample of developed countries. The concept of
human capital formation is captured by three
measures; the secondary school enrollment rate, the

of economic growth theory is focused on sources of Percent of population living in urban areas, and the
growth other than international trade, such as Proportion of the labor force that is female.

investment and savings, human capital formation (e.g.,  The impact of trade liberalization on domestic

education and training), and the state of technology. savings, FDI, total factor productivity, and human

Since the efficiency gains associated with trade capital is investigated using econometric techniques,
liberalization in standard international economics are in a manner which takes into account the impact of
effectively similar to an improvement in technology, other key variables on the performance of each of
these theories can be used to draw inferences aboufhese determinants of economic growth. For example,
the growth effects of trade liberalization. In other the impact of age distribution and per capita income
theories of economic growth, an explicit role for for a given economy is considered in the analyses of
international trade is posited, and the consequences 0kavings behavior and human capital; the effects of
liberalization can be discussed directly. location are considered in the analysis of FDI; and the
impact of research and development is examined in

The review of empirical literature on economic . .
the analysis of technological change.

growth examines a variety of methods for assessing
the quantitative impact of increased trade, or of trade  The request letter identifies “attempts to simulate
liberalization, on economic growth. While some of the dynamic effects of actual or potential trade
these attempts have produced evidence of a positiveagreements” as a component of the empirical
relationship, particularly for countries which undergo literature to be reviewed. Thus, the study reviews the
sudden and radical trade liberalization, the evidenceprimary technique by which such simulations have
for a positive relationship between more modest trade been carried out, namely, dynamic computable general
liberalizations and economic growth is tentative and equilibrium (DCGE) modeling. DCGE modeling is a
of mixed quality. One issue arising in such work is technique which is being increasingly used to estimate
the difficulty of quantifying the degree of “openness” the effects of trade liberalization for a given country,
associated with a given economy. As can be for regions, or for the global economy. The review
anticipated, such a task is quite complex and hence,indicates that DCGE modeling is a valuable supple-
there is no single universally accepted technique for ment to comparative statics in simulating the general
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equilibrium impact of potential changes in trade the literature to capture the concept of “openness to
policy. However, experience using DCGE models to international trade” are discussed. Also discussed is
replicate the historical levels of trade suggests thatthe relationship between trade and the underlying
attempts to simulate future trends in trade patterns oncauses of economic growth, such as capital
a forward-looking basis, over long periods of time, accumulation, technological change, and labor force
presents particular challenges. growth. Chapter 3 also examines evidence

These challenges arise from rapidly moving trends démonstrating  that international trade is highly
that are difficult to model. The Commission’s analysis Sensitive to changes in demand (in technical terms,
identifies two such trends: the persistent tendency for tNere is a highncome elasticity of demarfdr traded
world trade to grow more rapidly than world income, 900dS). An increasing number of attempts have been
and the tendency of both consumption and trade toMade to simulate the dynamic effects of actual or
shift into different categories of goods and services asPotential trade agreements in recent years; this
income rises. The effects of economic growth on literature is reviewed in chapter 4.

trade operate through the demand side of the  part |1, consisting of chapters 5 through 10,
economy, in contrast to the “supply-side” effects of comprises the Commission’s critical assessment of the
trade liberalization on labor, physical and human |iterature reviewed in Part I, as well as several
capital, and technological change emphasized empirical explorations suggested by that critical
elsewhere in the report. This report examines theseassessment, pursuant to the request letter. Chapter 5
changing patterns of trade and consumption, both incontains the critical assessment of the literature. It
the literature review and in the subsequent empirical synthesizes the discussion in chapters 2 though 4,
analysis. A better understanding of these patterns,identifies the strengths and weaknesses of the existing
and their underlying economic causes, is likely to lead jiterature, and relates these to the Commission’s
to future improvementslin eStImatlng of the dynamic choice of topics for empirica] exp]ora’[ion in
consequences of trade liberalization. subsequent chapters. It also briefly summarizes the
nature and results of the empirical explorations which
constitute chapters 6 through 10.

Organlzatlon Chapters 6 through 9 provide econometric

This report is divided into two parts. Part |, investigations of the impact of trade liberalization on
consisting of Chapters 1 through 4, presents thesavings behavior, foreign direct investment, total
review of literature as requested by USTR. This factor productivity, and human capital, respectively.
review includes a current overview of the principal Chapter 10 explores the persistent tendency for world
theoretical frameworks for the study of economic trade to grow more rapidly than world income in
growth, emphasizing the differences between recent decades, and relates this tendency to
traditional and more recent models of economic transformation in global consumption patterns. The
growth and their consequences for trade liberalization, evidence from the literature on this topic, presented in
and presents empirical evidence on the primary chapter 3, is extended and focused in the
sources of differences between countries in the rate ofCommission’s own statistical analysis. This analysis
economic growth (Chapter 2). This is followed by an presents new estimates of income elasticities for the
examination of the empirical linkages among trade, world, and for particular countries, sectors, and
openness, and growth (Chapter 3). Measures used ircommodities.
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CHAPTER 2
International Differences In
Economic Growth

This chapter reviews modern theories of economic “rule of 72."1 If two economies begin with the same
growth, with the dual purpose of identifying the income per person, but growth in income per person
primary determinants of economic growth in these in the first economy exceeds that in the second by
theories and examining their predictions about the 2 percent per year, in 36 years the faster-growing
effects of trade liberalization on economic growth. economy will enjoy approximately double the
Particular attention is given to the differences between standard of living in the second economy. If the
the neoclassical growth model and recent alternativesdifference in per capita income growth is 3 percent
to that model, which are often grouped together as per year, this doubling of the relative living standard
“endogenous  growth theory”; the diverging will take place in 24 years, or within a generation.
predictions of these theories as to whether growth Examples of such sustained differences in growth
effects of trade liberalization are temporary or between countries are numerous. A dramatic
permanent; and the question of whether theseexample of the consequences of sustained differences
differences among theories are relevant for public in economic growth rates is provided by a
policy. Empirical evidence on the primary issues comparison of El Salvador and Japan. In the
raised by economic growth theory is examined, mid-1950s, the per capita income of El Salvador was
including the principal reasons why the economies of roughly equal to, or even slightly higher than, that in
some countries grow faster than those of others andJapan (Bhagwati (19665). In 1993, according to
the question of whether current evidence distinguishesWorld Bank data, the income of one Japanese person
between neoclassical and endogenous growth theorieswas approximately equal to that of 24 Salvadorans.
This discussion provides background for the This difference can be accounted for by a sustained
examination of empirical evidence regarding the difference of less than 9 percent per year in
particular impact of “openness,” or trade economic growth per person, maintained over 38
liberalization, on economic growth in chapter 3. yearss Most differences in economic growth

between countries can be attributed to causes other
than differences in trade policies. Nonetheless, if
trade liberalization can be shown to make even a
modest contribution to more rapid economic growth,

The |mp0rtance of such a contribution would have important
. consequences for the progress of human well-being,
ECOn0m|C GrOWth for both the United States and its trading partners.

The focus of this investigation is an empirical
question: Does trade liberalization cause economies 1 1
which liberalize to grow more rapidly than those TheO“eS Of ECOn0m|C
which do not? Small differences in economic growth, Growth
maintained for extended periods of time, can lead to
dramatic differences in standards of living. These Many of the most fundamental principles relating
differences help account for the interest of policy- to economic growth, international trade, and the
makers and analysts in learning whether dynamic relationship between them were anticipated by the
gains from trade liberalization exist, however small. T : ) i
In order to emphasize this point, and motivate further yee;l;zcikt]ntgl?(lesn?é?;uggglztittk;/etorléilgugfle%énﬂ;)% number
the discussion in the balance of the report, SOmeapproximated by dividing its annual growth rate into the
examples are presented here. number 72.

. . . 2 Full citations to literature referenced in this report
The effects of sustained differences in the rate of gppear in Appendix C.

economic growth can be illustrated by the so-called 3 USITC staff calculation.
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classical economists, such as David Hume (1711-76), i
Adam Smith (1723-90), David Ricardo (1772-1823), NGOClaSSICa| GrOWth Theory

and John Stuart Mill (1806-73). These principles The neoclassical growth theorgf Robert Solow
include, among others: (1956) and Trevor Swan (1956) is generally
recognized as the modern beginning of fruitful
theorizing about economic growth in market
economies. The neoclassical theory overcame the
paradoxes of the Harrod/Domar model by recognizing
that substitution between labor and capital takes place
in response to changes in their relative prices.
Profit-seeking firms will employ more machinery per
worker if the wage rate rises relative to the user cost
of capital® and will employ more workers per
machine if the user cost of capital rises relative to the
wage rate. This process insures that sustained
increases in real income per worker can be maintained
consistently with long-run full employment of both
labor and capitéfl.

® The realization that sustained increases in real
wages can be maintained by steady increases in
capital per worker;

e The role of saving, or abstaining from
consumption, in financing capital accumu-
lation;

® The role of improvements in the “useful arts,”
advances in machinery, and extensions of the
division of labor (in modern parlance,
technological change) in raising living
standards ; and

® The twin possibilities that capital accumulation
and technological progress could lead to

expansion in international trade, and that Characteristics of the Neoclassical

international trade could improve the Model

conditions for economic growth. The feedback The basic neoclassical model employs the
effects of trade on economic growth were following additional assumptions:

recognized to operate through a number of

channels, including the importation of inputs to ® The economy operates undgmstant returns

to scale i.e., simultaneously increasing inputs
of labor and capital by an identical proportion
will increase output by the same proportion;

domestic manufactures; international diffusion
of new production techniques and new
consumption possibilities; and wider extension
of the division of labor, promoting increased
economies of scale.

4_Continued
for India’s Second Five-Year Plan.) It was believed that
L. . . the supposed difficulties of instability and chronic

After languishing for nearly a century, interest in  ynemployment in market economies could be overcome
the theory of economic growth revived in the by government fiat with regard to savings, accumulation,
mid-20th century. Plans for the reconstruction of and technology. Among other things, these models

overlooked the possibility that continuing accumulation of
Europe and Japan after World War Il, the problem of capital equipment, unaccompanied by market-driven

very low living standards in the newly independent jnnrovements in productivity, could lead to an eventual
former colonies, and the Soviet Union’s experience of stagnation of living standards - a possibility that became
rapid increases in mechanization and industrial outputreality in the Soviet and East European economies during
in the Stalin/Khrushchev years converged to dramatize the 519r7h13u22? Cl(?set’ogf (C'Eaﬁ:g(r('% %’:]?ar'fzﬁzegf(igﬁﬁg-is
issues surrounding _economic growth: We,Stem a function of equipment prices, the rate of interest, and
attempts at constructing new mathematical theories ofthe rate of depreciation on previously installed capital.
economic growth, most notably those of Roy Harrod Increases in any of the above raise the user cost of
(1939) and Evsey Domar (1946), relied on g:aHoital, a(;]dbv"t:r? vtersa;. 'I;he utse; _cc;st oft cap()jital can be
; : : ; influence e tax treatment of interest an
assumptions of technploglcally_ fixed proportlor)s depreciationy(Jorgenson (1963)). Standard theory
between labor and capital and fixed rates of saving recognizes that capital gains, and its taxation, may also
independent of any human decisions about the influence the user cost of capital, but the empirical
appropriate rate of savings. The logical implications significance of this effect is a matter of considerable
of such restrictive assumptions were that stable, controversy (Gravelle (1994), Feldstein (1995), Moriger

) . : : (1995)).
long-run economic growth was unlikely in market 6 1t bears emphasizing that the goal of growth theory

economies, and that chronic growth of either js o describe long-run economic processes, for which the

unemployment or idle machinery was very likély. idea of full employment of labor and capital is reasonable.
The theory of business cycles, which recognizes that
4 Similar assumptions were utilized in the recessions are associated with surges in unemployment
mathematical models of central planning employed in the and analyzes policies directed at macroeconomic
Soviet Union and adapted for use in some developing stabilization, is generally kept distinct from growth theory

economies (e.g., the Mahalanobis (1955) model adopted for reasons of analytical tractability.
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® There araliminishing returngo both labor and  investment continue to take place, capital per worker
capital. If the stock of capital were somehow to stops increasing. This implies that if there were no
be fixed, employing additional workers would technological change, growth in per capita income
lead to steadily falling additions to output for would also stop. Viewed another way, in the long
each additional worker, and thus to falling run the growth in per capita income is just equal to
wages. Similarly, if the labor force were fixed, the rate of technological change, and is entirely
installing additional capital would lead t0 generated by technological change. This situation

steadily falling additions to output for each represents the long-run dynamic equilibrium of a
additional unit of capital, and thus to falling oqclassical economy.

market returns to capital.
One of the most important predictions of the
e In fact, however, the labor force is constantly Nneoclassical model is that afonvergencein per
growing with population growth, and the stock capita incomes — i.e., low-income countries should
of capital also grows. Annual investment, grow more rapidly than high-income countries, other
which increases the capital stock, is financed things being equal. This prediction arises when
out of savings, and a portion of that investment considering the behavior of the model in cases where
is used to replace the depreciation of old capital. the economy has not yet reached its long-run
The labor force growth rate, the rate of savings equilibrium (in technical terms, this is called
outof national income, and the depreciationrate analyzing the model’s transitional dynamics
are “exogenous” in the basic neoclassical |nitially, per capita incomes may be low, because
model; that is, they are assumed to be fixed by capital per worker is low. The economy may not yet
some mechanism operating outside the model, haye saved and invested enough to take advantage of
with the model itself making no further attempt ¢ technological opportunities which currently exist.
to explain the values which they take. This gives a stimulus to new savings and investment,
which will increase capital per worker; per capita
e Technological improvements also take place at incomes will then rise. Since low-income countries
aconstant rate. Any given combination of labor start out with less capital per worker than high-income
and capital produces more and more output ascountries, their rate of return on capital is higher, the
time goes on, because of improvements in the incentive for capital accumulation is thus greater, and
techniques of production. The rate of income growth is faster. As capital accumulates, and
technological progress is also fixed the rate of return on capital falls, growth of per capita
exogenously, with the model itself making no income gradually decelerates until it equals the rate of
particular attempt to explain why technological puyre technological change. Figure 2-1 graphs the rate
progress might be either fast or slow. of per capita GDP growth relative to 1962 per capita
GDP over the period 1962-93 for 20 countries in
which per capita GDP exceeded $5000 in 196Phe
o . countries include Australia, Canada, Japan, New
Predictions of the Neoclassical Zealand, the United States, and fifteen European
Model With Respect to Growth countries.  The relationship plotted shows fairly
clearly that within this group of relatively
In the Solow/Swan model, per capita incomes high-income countries, there has been convergence of
may grow both because of increases in capital perPer capita income, with initially poorer countries on
worker and because of technological change. BecauséVerage outgrowing initially more affluent countries.
of diminishing returns to capital, however, the impact
of additional savings and investment eventually
declines, to the point at which the available savings is
only sufficient to cover depreciation and growth in the
labor force. At this point, although savings and

The neoclassical model, as presented above,
predicts an ultimate cessation of growth in living
standards under circumstances in which technological
progress is minimal, driven by diminishing returns to
investment. The historical experience of the Soviet
7 In more sophisticated versions of the neoclassical ~ Union and Eastern Europe in the postwar era is

growth model, the savings rate is determined by generally viewed as exemplifying such a situation.
household decisionmaking, and may thus fluctuate over
time (Ramsey (1928), Cass (1965), Koopmans (1965)). In 8 Technical noteThe data for this graph come from
the longer run, the growth of the labor force is influenced World Bank, STARS (Socioeconomic Time-Series Access
by household decisions about childbearing (Becker and and Retrieval Systegmon CD-ROM, op. cit. The plotted

Barro (1988), Barro and Becker (1989)), as well as by line was fit to the points on the graph according to the
decisions about labor-force participation. There is following regression (t-statistics in parentheses):
overwhelming evidence that the birth rate tends to decline (Growth of per capita = 4.812 -.0002877* (Per capita
with increases in living standards, thus providing an income 1962-93) (5.44) (2.65) income in 1962)
additional boost to per capita income (Birdsall (1989)). R2 = .29
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Figure 2-1
GDP growth per head 1962-93: High income countries
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Source: USITC staff calculations, see text.

These economies experienced very high rates ofThe Relationship Between Trade

accumulation of physical capital under : ;
government-directed policies of forced savings, and Growth in the Neoclassical

deliberately allocating low quantities of labor and Model
other resources to consumer goods in order to
promote equipment manufacture, construction, and
other heavy industries. While these policies led to
rapid rates of economic growth in the 1950s, the
absence of economic incentives for innovators and
minimization of economic contacts with the Western
economies led to a virtual halt in technical progress
for civilian applications, with an ultimate stagnation
of economic growth by the 1970s and 1980s.

In the basic neoclassical model, trade
liberalization affects the economy by increasing the
overall level of technological efficiency. This
efficiency gain is of the “comparative-static” type
described in chapter 1. The national price structure
moves closer to the international price structure, and
the marketplace reallocates workers and capital to
those sectors whose product yields the highest
incomes at international prices. In this respect, trade

9 Considerable attention has been given to “golden liberalization operates in a manner similar to a
rules” for choosing the savings rate, which would one-time improvement in technology, or a removal of
maximize the value of consumption (Phelps (1966)). government-induced domestic distortions to the

Because of d|m|n|Sh|ng returns, it is in prInCIple pOSSIble economy' or any other event Wh'Ch |ncreases the |eve|

for an economy to “oversave,” forever putting off today’s ; : ;
consumption in order to accumulate for some distant of production obtainable from a given supply of labor

future consumption, and in the process achieving a lower @nd capital.  Since economies with higher levels of
rate of consumption in each year than households would technological efficiency enjoy higher per capita
otherwise prefer. The rate of forced savings and income, trade liberalization leads to a long-run higher
investment in the "postwar Cor’nmunist economies plainly  |evel of per capita income. This implies a period of
e s Soacone et ot soess NIGher growth o per capta income, at frs rapid and
of the “golden rule” cannot take place because of the then slower, after which the economy settles down to

typical desire of households to enjoy consumption sooner the new, hi'gher '|eV?| of per capita inC_Ome implied b_y
rather than later (Barro and Sala-i-Martin (1995), p. 74). the trade liberalization. (If technological progress is
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taking place for other reasons, the liberalization experience has been referred to as the “East Asian
induces a period of growth of per capita income in Miracle,” and the countries involved as the “East
excess of the rate of technological progress, after Asian Tigers” or “Four Tigers.” Attempts to identify
which the growth rate gradually declines to the rate of policy choices which may have induced such high
technological progress.) growth rates in those countries have also brought the

This property of the neoclassical model is often neoclassical model itself under scrutiny.

described as devel effectof trade liberalization.
Liberalization increases the long-run level of per
capita income but not its long-run rate of growth.
Any increase in the rate of growth of per capita
income takes place only in the transition to the new,
higher level, and lasts only until sufficient savings and
investment has taken place to achieve that higher
level. The search for alternatives to the neoclassical
growth model has been motivated in part by a desire
to demonstrate that trade liberalization could induce
growth effectsas well, i.e., permanent long-run
increases in the rate of growth of per capita income.

Also, the neoclassical prediction of convergence
in per capita incomes, which characterizes the
experience of the developed countries fairly well,
turns out not to hold either for the developing
countries or for the world as a whole. On average,
incomes in the world’s poor countries do not grow
rapidly enough to catch up to those in the rich
countries. While some countries, like the “East Asian
Tigers,” have experienced high growth rates and rapid
convergence, others have maintained a fairly steady
gap in living standards relative to the OECD level,
while still others have diverged, or fallen behind, in

Increases in the national savings rate, or some cases experiencing persistent declines in per
reductions in the rate of population growth, also capita income.
increase the long-run level of per capita income in the
neoclassical growth model. As is the case with Figure 2-2 graphs the rate of per capita GDP
improvements in technological efficiency, these growth relative to 1962 per capita GDP over the
changes have no long-run impact on the rate of period 1962-93 for a broader group of 100 countries
growth of per capita income, but induce increases in for which relevant data are availaBfe. While figure
the growth rate during the dynamic transition to the 2-1 showed that among the more affluent economies
new, higher level of per capita income. Typically, there was a tendency for lower-income countries to
those newer economic theories which predict grow faster than higher-income countries, figure 2-2
permanent growth effects for trade liberalization also shows that for the world as a whole there is no
predict permanent growth effects for increases in the particular tendency for poorer countries to “catch up”
national savings rate or reductions in the rate of to richer ones. Indeed, the evidence indicates that
population growth. over time, the poorer countries have on average fallen
further behind the richer ones in terms of living
standards (Pritchett (1997)).

Alternatlves to the NeOCIaSSICaI The neoclassical model presents a partial

|\/|0de| explanation for this state of affairs. Countries differ
in overall technological efficiency, in savings rates,

and in the growth rate of the labor force, and the

P . long-run level of per capita income depends on all
Criticisms of the Neoclassical these factors. Thus, different countries should be
Model expected to converge to different levels of per capita
income. In the language of the model, different
countries have different “long-run steady states,”
depending on technological efficiency, savings rates,
population growth, and so forth. Thus, the fact that
some rich countries grow faster than some poor
countries should not automatically lead to rejection of
the neoclassical model. However, even after
accounting for these differences in countries, some

There have been a variety of criticisms of the
neoclassical model. An example of such criticism,
implied by the above discussion, is that in the real
world one might expect that “good” government
policies, such as trade liberalization, policies to
promote domestic savings, and the removal of
distortions in the domestic marketplace, ought to
permanently increase the rate of economic growth,
while in the neoclassical model such policies only 10 Technical noteThe data for this graph come from
temporarily increase the growth rate. East Asian World Bank, STARS (Socioeconomic Time-Series Access
economies such as Korea, Taiwan, Hong Kong, andand Retrieval Systgmon CD-ROM, op. cit. The plotted
Singapore have maintained for some decades groth'O“”eov‘C’iﬁs frltet?etshs?oﬁo(ltn-tssta?igtitgse i%rag?eﬁtcr?gsrggg to the
rates of per capita income in excess of those generalIyEGrowthg0f ger capita = 1.833 +.00%06723* (Pe'r capita
thought to be feasible in the 1950s, when the ‘jncome 1962-93) (8.08) (1.21) income in 1962)
neoclassical model was developed. This dramatic RZ = .01
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Figure 2-2
GDP growth per head 1962-93: 100 countries
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analysts argue that current disparities in growth rates  Some of the new models of economic growth
are much larger than can plausibly be explained by expand the list of basic sources of growth beyond
the neoclassical model (Romer, P. (1986, 1994); labor, capital, and technological efficiency to include
Lucas (1988)). such factors as human capital, knowledge capital (or
“R&D capital”), increasing the variety of available
A wide variety of alternatives to the neoclassical 90ods, or improved quality of goods. A good deal of
growth model have been proposed, which are often effort has been invested in modeling the incentives for
grouped together under the term “endogenous growthdccumulating  technological  knowledge (through
theorytl In many of these alternative models, profit-oriented  expenditures  on research _ and
positive shifts in the rate of national savings, or in the development (R&D) or through “learning-by-doing”)

tatic level of technoloaical effici the ©F for accumulating human capital (through the
static level of technological €fliciency, can cause the opportunity cost of foregone wages during schooling
growth rate of the economy to be permanently higher. j, through an “education industry”). In these
If these models are correct, even a trade liberalization j,odels. there is no clear theoretical prediction that

which induces only static gains in economic efficiency trade liberalization either increases or decreases the
may in fact lead to a permanent increase in the rate ofrate of economic growth. The proposed mechanisms
economic growth, since all static efficiency effects linking trade liberalization to knowledge generation or
lead to dynamic growth effects in these models. human capital accumulation are complex and vary
from model to model. This ultimately leaves the issue
11 This use of the term “endogenous” is somewhat  of the impact of trade liberalization on economic

misleadinglwith respect to its normal use .in economip growth as a matter for empirical testing.
theory. It is meant to suggest that while in neoclassical
theory, the long-run growth rate of per capita income is 11_Continued

setexogenouslhequal to the assumed rate of technological in the neoclassical model, the growth rate during
progress, in endogenous growth models the growth rate is transitional dynamics is in fact an endogenous function of
generally solved for “within the model,” @ndogenously underlying parameters, and actual economies spend most
as a function of the exogenously given parameters. But or all of the time in a transitional state.
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Growth Effects Through In practice, it is an empirical question whether

: I capital and labor are sufficiently substitutable in real
Suspensmn of DImmIShmg Returns economies as to permit static efficiency gains to

translate into dynamic growth effects. There has been
as yet relatively little work on this question, although
it is attracting increasing attention. The measurement
of substitutability between capital and labor is
intimately bound up with the measurement of the rate

As discussed above, in the neoclassical model the
ultimate cessation of economic growth without
technological change is driven by diminishing returns
to capital. The particular rate of diminishing returns
L]Sat(ijé)ﬁgrec?ut%%tﬂ;? gﬁggjecr::]aiﬁgl Orr?éa?](;?ﬂj'gn%e?r']vs&gof techn.ollog[cal change, raising some complex issues
of labor and capital, on the other. The standard of quant|f|cat|o.rT (ROdr.'k_ (1997))'.
choice for this relationship, the Cobb-Douglas ~ One empirical difficulty with the models of
production function with constant returns to sé&le, endogenous growth described above is that they do
specifies a particular rate of diminishing returns as not retain the prediction of convergence in rates of
well as a particular rate at which capital can be €conomic growth arising from the neoclassical model.
substituted for labor in the production of goods. The As discussed above, data for the group of relatively
relative simplicity of the Cobb-Douglas form is of affluent countries display this convergence property.
great convenience for both theoretical and empirical Later in this chapter, it will be shown that growth

work, and frequently provides usable approximations rates in developing countries display a weaker
to empirical data. property of conditional convergencge that s,

lower-income countries grow more rapidly than
In practice it is possible that it is easier to higher-income ones after accounting for other
substitute between capital and labor than is implied by variables. Recall that in the neoclassical framework,
the Cobb-Douglas production function. Such poor countries grow faster than rich ones because they
substitution tends to alleviate diminishing returns to have a higher rate of return on capital and thus
capital, and leads with sufficient capital accumulation accumulate capital more rapidly. The difference in
to constant returns to capital. If this is the case, thenthe rates of return on capital between poor and rich
it can be shown that growth in per capita income cancountries comes from  diminishing  returns.
be maintained indefinitely, even without technological Endogenous growth models, on the other hand, tend
progress, as long as the savings rate is high enoughto include assumptions which suspend diminishing
Further increases in the savings rate lead to permanenteturns to capital. These assumptions lead to the
increases in the growth rate of per capita income, asresult that one-time improvements in efficiency (such
do improvements in the level of technical efficiency. as trade liberalizations) can permanently increase the
This, in turn, implies that trade liberalization may rate of economic growth. But, they simultaneously
permanently increase the growth of per capita incometake away the prediction that sufficiently similar
even if the only channel through which such economies will converge in per capita income. Since
liberalization operates is an increase in the static there is empricial support for conditional convergence,
efficiency of the economip a credible theory of growth ought to account for this

12 Technical note The Cobb-Douglas production phenomen.on. .
function with constant returns to scale is written as One simple strategy for modeling endogenous
Q = ALBKL® | in which Q represents national output, L growth Whllg retaining the prediction of convergence
represents labor input, K represents the capital stock, A In-per ,Cap'ta Income 1S to adopt more elaborate
represents the level of technology, dh@nd 18 production functiond4 Many models of endogenous
represent the shares of national income paid to labor and growth contain detailed mathematical descriptions of
capital respectively. In this formulation the marginal
productivity of capital can be shown to be equal to 13—Continued ‘ )
A(K/L) TP | which decreases as capital per worker Mo-stcactort modgls W('jth both a conms,tL;]mptlonb and ?‘r‘t ined
increases sinc@ < 1, and the elasticity of substitution gl)’eens {pﬁgngﬁﬁ]phg}] ;(?()ednsogsregg?oduccefénunedenpaln aine
between capital and labor can be shown to equal 1.

. ' iminishing returns to capital, so long as there are
13 pitchford (1960) was apparently the first to diminis CRILG, S5
demonstrate this point using a constant returns to capital in the investment-goods sector.

14 ; ic i i
constant-elasticity-of-substitution (CES) production imol Ind\zjqnes andbMan.uelll §1%90), tl’&IS IS acfh|evgd by
function, of which the Cobb-Douglas function is a special 3':;5 ?natheltlxgo((::?:gsilggltlggdo At(-(teygzreoeﬁgtcl)%gngngtlgrnoswth
case. Long and Wong (1996) show that as the _ i )

capital-labor ratio increases over time, the growth model —models, so that Q = AK + BiKLP. with capital

based on the CES production function reduces in the limit accumulation, this model approaches the Q = AK model
to the pedagogically popular model based on the function in the limit with long-run constant returns to capital, and

Q = AK (output depends on the level of capital only). thus can exhibit endogenous growth under the appropriate
For further elaboration of this class of models see Jensen conditions. But in the transition to the long run, there are
and Larsen (1987) and Jensen (1994). Jones and diminishing returns to capital, so that the model predicts
Manuelli (1990) and Rebelo (1991) show that in convergence of per capita incomes.
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the process by which profit-seeking firms engage in relevance this result has for economic policymaking.
R&D, causing technological progress. In order to There are at present no empirical tools sufficient to
make this mathematical detail feasible, the theorist measure the deviation of private learning-by-doing
often relies on cruder specifications of the from the socially optimal rate.  Furthermore, most
underlying production process. In practice, this has real-world tax credits and subsidies single out specific
made it difficult to build theoretical models of sectors or activities, and are financed by non-neutral
endogenous growth with both realistic descriptions of taxation, thus  introducing  distortions  and

the process of technological change and convergencenefficiencies into private decisionmaking that offset

in per capita income. or outweigh any social gains from learning-by-doing
Recently, this difficulty has been overcome by SPillovers. o _
emphasizing the fact that innovation in the One seemingly counterintuitive property of this

technologically “leading” economies is relatively model (and of some other endogenous growth models)
expensive, while technological imitation in the is that the rate of economic growth depends on the
“following” economies is relatively cheap (Barro and overall size of the labor force, since a larger labor
Sala-i-Martin (1997)). The relative ease of imitation force increases the productivity of capital.  This
implies that followers grow faster than leaders. Also, implies that large countries should grow more rapidly
economic growth rates can be permanently altered bythan small countries (since more learning takes place
any policy changes which influence the incentive to With more people) and that as population growth
invent or imitate, most notably policies affecting accelerates, the rate of per capita income growth
intellectual property. Policies discouraging the should accelerate also. Barro and Sala-i-Martin
unlicensed imitation of intellectual property, for (1995) provide weak evidence for more rapid
example, make it easier for technological leaders to €conomic growth in more populous countries.
capture the returns from R&D expenditures while Kremer (1993) argues that, in the very long run, the
making it more expensive for technological followers acceleration of population growth from Neolithic
to engage in imitation. times to approximately 1970 has been associated with
productivity growth in the manner predicted by
endogenous growth theory.

Learning-By-Doing _ _
Increasing experience in production enhances theHHuman Capital Accumulation

productivity of workers, and is also a way of In one class of models, production requires human
accumulating  technological ~knowledge (Arrow capital as well as physical capital. (e.g., Uzawa
(1962)). Thus, the efficiency of production may (1965), Lucas (1988)). Workers with more human
increase over time with the accumulation of capital (“skilled workers”) are more productive than
production experience.  In a seminal formulation of workers with less, and the level of human capital can
modern endogenous growth theory (Romer, P. (1986)),be increased through education. Education is a costly
learning-by-doing is assumed to take place in activity, requiring either time withdrawn from market
proportion with capital accumulation. Each firm's |abor or allocations of capital and labor to an
capital accumulation contributes to a social pool of “education industry.” The accumulation of human
knowledge on which all other firms in the same capital becomes easier the more human capital that
economy can draw. These knowledge spillover workers already have, since skilled workers learn
effects between firms overcome the diminishing more readily. Furthermore, increases in human capital
returns to capital.  Any change leading to increasescontribute to a pool of “general knowledge” that is of
in the average product of capital (including efficiency benefit to all workers. These effects tend to
gains from trade liberalization) can thus increase the counteract the diminishing returns to capital, so that in
growth rate of per capita income. the long run the rate of economic growth is

The learning-by-doing model displays several determined by human capital accumulation.

important properties of later and more elaborate The rate at which individuals decide to

endogenous growth models. One property is that theaccumulate human capital is governed by its rate of
optimal rate of economic growth is higher than the return relative to physical capital. If human capital is
rate  obtained under decentralized markets, sinceapplied to more efficient production processes, or if
private firms do not value the gains to society arising the demand for goods produced using human capital
from spillovers of their own learning-by-doing to increases, the rate of return of human capital will
other firms. Theoretically, policy instruments such as increase. Thus, trade liberalization may increase the
an investment tax credit or a production subsidy return to human capital, by increasing the efficiency
financed by non-distortionary taxation could induce of production in general or by making possible the
firms to increase their learning-by-doing to the sale of goods in a wider market. The human capital
socially optimal rate. It is unclear what practical channel is thus one potential way in which trade
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liberalization can increase the rate of economic that alterations in the structure of the economy may
growth. alter the incentives to do research. The models allow

The growth effects of human capital on trade for a rich specification of the process of technological

liberalization may vary depending on whether a change, taking into account the productivity of
particular country specializes in skilled-labor-intensive '€Séarch laboratories, the intensity of consumers

goods or unskilled-labor-intensive goods under free d€sire for new and improved products, the rate of
trade. For countries relatively well-endowed with '€t on R&D relative to physical capital, and the
skilled labor (ie. the United States and other extent of intranational or international technological

developed countries), trade liberalization induces a Spillovers.

shift toward the production of skilled-labor-intensive As it turns out, there are deep structural
goods, providing incentives for more rapid increases similarities between models of economic growth
in human capital, and greater economic growth. For based on variety expansion and those based on quality
countries relatively well-endowed with unskilled labor improvement. In both cases, the public spillovers or
(i.e. some developing countries), trade liberalization “externalities” generated by technological
leads to increased importation of skilled-labor- improvements serve to stave off diminishing returns in
intensive goods and increased domestic production ofphysical capital, providing for long-run sustainability
unskilled-labor-intensive goods, reducing the incentive of economic growth. Some properties of the variety
to accumulate human capital, and thus the rate ofexpansion or quality improvement models are similar
economic growth (Stokey (1991), Young (1991)). to properties of the learning-by-doing and human

The possibility that trade liberalization may cause CaPital models. These include the possibility that
a disincentive for human capital accumulation in the €nhancing the level of efficiency (through trade

poorer countries does not automatically imply that it llPeralization or other — beneficial policy reform)
is detrimental to such countries. since the enhances the long-run growth rate; the prediction that

conventional static efficiency gains to trade larger economies grow faster; and the result that the
liberalization may outweigh the reduced incentive to 'at€ Of technological change in decentralized private
accumulate human capitol. Moreover, developing Markets may fall short of the social optiméfn.

countries may benefit directly from human capital
accumulation in developed countries if there are

international spillovers in knowledge. There is as yet |[nternational Transmission of

no definitive empirical evidence on the relative
importance of these various effects. TeChnOIOgy_ and Intellectual
Property Rights

. .. . International trade may enhance the international
Product Differentiation and Qua“ty transmission of technolog{/ in several ways. First,
Improvement commercial contacts between countries can serve as a
source of information about new products and
production processes. Second, international trade in
technological information itself can take place through
licensing contracts and joint ventures; such trade is
facilitated by strong recognition of foreign intellectual
property rights (IPRs). Third, an important
component of technology is embodied in new capital

. th h b developed i i equipment, which is internationally traded. Fourth,
economic growth have been developed Incorporalingjnternational trade in capital through FDI carries with

both variety expansion (Grossman and Helpman it a component of technology transfer. Barro and
(%]92)1)' cg.3; ar|1_d Barro and SaIa—i(—(I;/Iartin (1995)('1 Sala-i-Mar;tin (1995, ch. g)é) point out that
ch.6), and quality improvement rossman an : o T ;
Helpman (1991), ch.4: and Barro and Sala-i-Martin technological diffusion and imitation provide a
(1995), ch.7). Variety expansion and quality 15 In decentralized private markets, it may be the case
improvement may be of direct benefit to consumers, that additional R&D activity would generate social

or they may enhance the efficiency of production to bgg_etz_ﬁts iln excess of ]E.ft‘e tcofrt] OE.R&D- Sim_ultane%s‘glLyb
the extent that the variety and/or quality of additionaiprivatebenetits to the lirms engaging n
. ; . may fall short of the cost of R&D because of the
intermediate goods matters for productivity. possibility of imitation. Thus, the activity does not take
In these newer models of growth and technology. place, and the rate of technological change is slower than
. S - - " it otherwise would have been. It is in this sense that
directed R&D activity by firms 'ea‘?‘s to teChnO|Og'Ca|_ decentralized private markets can lead, in theory, to rates
p Y
advance. The rate of technological change, and inof technological change falling short of the social

turn economic growth, are “endogenous” in the senseoptimum.

In the simple concept of technological change
underlying the neoclassical growth  model,
technological improvement is modeled as an increase
in unit output per unit of an index of inputs.
Alternate ways of conceptualizing technical change
include expansion in the variety of products and
improvement in the quality of products. Models of
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powerful reason to expect international convergence for innovation. Simultaneously, it expands the
of productivity and per capita income, independently geographic scope of the patent monopoly, with the
of the arguments arising from the neoclassical associated costs of monopoly pricing or
model. underproduction of the good in some markets. Thus,

A number of models of international trade and N Models of the geographical extension of IPRs,

technology transfer are developed in Grossman andSPread of mandatory IPRs from the North to the
Helpman (1991, chs 9-12). In these models South is seen as likely to rgduce Southern welfare
technological innovation takes place in developed (because of the deceleration of the rate of
countries (the “North”) while developing countries imitation’ and may in theory reduce Northern
(the “South”) acquire new technology largely through Welfare as well (if the return from higher rates of
imitation. Both innovation and imitation require R&D Northern innovation is insufficient to  fully
expenditures, though some variants of the model compensate Northern consumers fully for lost
consider technology transfer as a pure byproduct of opportunities to buy cheap imitation imports).
increasing trade flows. Goods are produced under

imperfect competition, giving innovators temporary Trade liberalization in markets experiencing
monopoly rents which last until the products are innovation subject to imperfect competition also faces
imitated. Strong IPRs in the North, and recognition this tradeoff between the gains from innovation and
of Northern IPRs in the South, can increase the the gains from competition. Liberalization expands
monopoly rents to innovators and lengthen the time the geographical range over which new innovations
of the “product cycle” (Vernon (1966)) by which new can be marketed, thus increasing the incentive for
innovations are transferred from North to South. jnnovation — an effect which was well known to
Models of this type are said to exhibit “creative Agam Smith. Simultaneously, however, international
destruction,” as new inventions are induced by the ya4e exposes oligopolists to intensified competition
prospect of market power, which ‘is eroded by 504 geclining profit rates. This, in turn, reduces the
!‘mltanon and , competition, and are called j,c0nive 1o innovate, and may reduce the pool of
Schumpeterian,” after the Austrian economist Joseph financing for innovation if firms’ retained earnings are

Schumpeter (1883-1950). Further examples of : .
Schumpeterian models of trade and growth include 2 preger[]ed shource .o.f funf(?mg f?r R&kD' Dependmg
Segerstrom, Anant, and Dinopoulos  (1990), on whether the positive effect of market expansion on

Segerstrom (1991) and Aghion and Howitt (1992). !nnovation outwei_g.hs the negative countereffect of
increased competition, the net consequences of trade

In general, these models yield ambiguous l|iberalization on technological progress may be

predictions about the welfare effects of trade positive are negative, and so are theoretically

liberalization, strengthening of intellectual property ambiguous.

protection, R&D subsidies, or indeed any other policy

under consideration. At the heart of this ambiguity is  Fyrthermore, trade liberalization causes expansion

the tradeoff between competition in pricing (which of some sectors and contraction of others in

increases social welfare by cheapening old goods, butyccorgance with comparative advantage. A country

reduces the incentive to invent new ones) and gheializing in high-technology goods would expect to
temporary monopoly in new innovations (which see production of those goods expand under

%r\?g]%gs tomt\;weemé?gnobﬁlisltnsglrjltngls:)here:/eev:ﬁsrdise?:ll liberalization, which could enhance the rate of
P ' P innovation through, for example, stronger learning-

dissemination of the innovation). This leads bv-doing  effects A countrv whose underlvin
immediately to the question of optimal patent life y 9 ' Y ying

(Nordhaus (1969)), which should be long enough to comparative advantage was in low-technology goods
provide some incentive to innovators but not so long Would experience contraction of the high-technology
as to indefinitely prolong the distortions of monopoly sector under tra_de liberalization, and possibly a lower
pricing1® An analogous principle applies to the rate of innovation. However, a country whose
geographical extension of IPRs (Chin and GrossmanProduction shifts to less technologically dynamic
(1990), Deardorff (1992)). Extending the geographic goods is not necessarily harmed on balance by trade
scope of patents or trademarks through recognition ofliberalization, as the static efficiency gains from
foreign IPRs by an increased number of foreign improved resource allocation may offset any negative
countries increases the profitability of the patent to effects on innovation.

innovators, which may increase the incentives

17 Direct foreign investment from North to South may

16 A real-world example is the case of also be encouraged by stronger IPRs. In this case, the
pharmaceuticals, for which stronger IPR protection may  growth benefits from induced investment might offset the
speed the pace of innovation but also reduce the supply ofcosts of slower imitation, giving rise to net gains for the
cheap generic drugs. South in strengthening IPRs.
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Do Differences Between Growth particular preference regarding competing theories of

economic growth.

Theories Matter For POIiCy? The following simulation exercise illustrates the

point that a given path of economic growth in the real
world can wusually be “explained” by either a
neoclassical or an endogeonous growth model, and
thus the difficulty of distinguishing between the two
using empirical data. While the particular numerical
values in the example are contrived for illustrative
purposes, the point made by the illustration holds
more generally. Recall that in the neoclassical model,
Both models provide complementary insights as to trade liberalization operates by increasing the
the potential linkages between trade liberalization and efficiency of the economy on a one-shot basis. The
growth, with the neoclassical model emphasizing neoclassical economy grows more rapidly during the
increases in economic efficiency arising from process of convergence to the new level of efficiency,
liberalization while endogenous growth models admit after which the growth rate gradually decelerates to
the possibility that trade liberalization might increase the growth rate of long-run technological change. In
the rate of technical innovation. These insights are of endogenous growth models, trade liberalization can
great usefulness to policymakers, and the variousoperate by permanently increasing the rate of
trade-growth linkages which different models posit economic growth. But this means that a large,
likely operate simultaneously in the real world. one-shot efficiency increase in a “neoclassical world,”
Moreover, on many important issues, there is no deepabsorbed bit by bit during the convergence process,
clash between the two modeling traditions; while looks a lot like a small increase in the permanent rate
some causes of economic growth (e.g., R&D of economic growth in the “endogenous growth”
spending) are explicity modeled in the endogenous world. In the long run, of course, the growth rate
growth framework, these causes are not denied by thencrease is always better, but the difference may not
neoclassical model but simply assumed to be make much practical impact until the distant future.

operating in the background.  Neoclassical and  Taple 2-1 presents a simulation comparing the
endogenous growth models are in broad agreementprogress of per capita income over 80 years in a
that the accumulation of physical and human capital, hypothetical middle-income country under both a

and technological progress, are the principal causes oheoclassical growth and an endogenous growth
economic growth. scenario.

The principal difference between the two In each scenario, per capita income is assumed to
frameworks is that trade liberalization increases the have been increasing at a rate of 2 percent per year
growth rate in the neoclassical model only prior to year 0. In the endogenous growth scenario,
temporarily, during a transitional period, while in the rate of income growth has accelerated by 10
endogenous growth models the growth effect may be percent, to 2.2 percent per year, beginning in year 1.
permanent. This may seem to be a dramaticIn the "neoclassical growth” scenario, the country
difference, but in practice the distinction is probably experiences a one-shot productivity improvement in
not that significant. The period of transitional growth year 1 which will amount to 12 percent of per capita
envisioned by the neoclassical model can last aincome in the long ruk® The economy continues to
generation or more; by the time transitional effects have a long-run growth rate of 2 percent a year, but
from a single liberalization have damped out, some converges to its new level of productivity at 2.5
new shift in economic efficiency (induced possibly by percent per year, a rate of convergence consistent with
another round of liberalization, or through some the empirical literature reviewed in chapter 3.
extraneous cause) will have emerged. This makes it The growth experienced by the economy in the
difficult to distinguish in practice between the effects two scenarios looks practically identical. A
of a large shift in efficiency in the neoclassical model real-world pattern of economic growth resembling
and a small shift in the permanent economic growth closely either the first or second column would
rate in the endogenous growth model. At present,
then, empirical evidence is unlikely to provide a _ !° Technical note—The formula for per capita
definitive resolution to the debate among schools of iNcOMe, ¥, in years 1 and afterward in the endogenous
growth theoryt8 A belief that trade liberalization growth scenario is
contributes importantly, marginally, or not at all to Y = (1.022)*Y4
faster growth does not commit the analyst to any

If the principal interest of policymakers is in
achieving sustained increases in economic growth,
does it matter particularly whether the story told by
the neoclassical growth model or the one told by the
endogenous growth model is more nearly “true”?
Within realistic time frames of policymaking,
probably not.

while in the neoclassical growth scenario, it is

18 See the section, “Does the Evidence Distinguish
Between Theories of Growth?” later in this chapter. Y: = (1.02)*Y;.; +(.025)(1-.025)t*(.12*Y1)
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Table 2-1
Simulation of Neoclassical vs. Endogenous Growth

Scenario I: Scenario Il

Year Neoclassical Growth Endogenous Growth
Per Capita Income Per Capita Income

O $10,000 $10,000

D 11,192 11,149

L0 o 12,506 12,431

L 13,955 13,860

20 15,552 15,453

2D 17,312 17,229

B0 19,252 19,210

3D 21,392 21,418

A0 23,752 23,880

B0 53,854 57,026

Source: USITC staff calculations.

probably not tend to resemble one more than the(1991); Mankiw, D. Romer and Weil (1992); Barro
other on average. While some difference is apparentand Sala-i-Martin(1995)). The strategy used is to
after 80 years, it is highly unlikely that the growth select a sample of countries and test the hypothesis
performance of a real economy would be determined that countries which are poorer at the beginning of the
by one shift to productivity 80 years earlier, with no period grow more rapidly than countries which start
other shifts in the intervening period; thus, the out richer, after accounting statistically for other
controlled experiment illustrated in the situation does important determinants of economic growth. The
not arise. The simulation illustrates a more general hypothesis of conditional convergence is generally
principle: any given real-world acceleration of confirmed in tests which control for the share of
economic  growth, whether caused by trade investment in GDP (positively associated with
liberalization or by some other mechanism, can growth), a measure of human capital such as the
probably be reconciled with either a neoclassical or secondary school enrollment rate (also positively
an endogenous model of economic growth.  Thus, associated with growth), and the population growth
the use made by policymakers of the insights from rate (in theory, negatively associated with growth, but
neoclassical and/or endogenous growth modelsoften not statistically significant).  Many other
should rest principally on the persuasiveness andvariables have been tried as well.  Based on the
realism of the insights derived from each modeling available results, economists infer that per capita
tradition rather than from a belief that real-world ijncome converges to its long run steady state at about
data verify one modeling tradition and falsify the 2 to 3 percent per year. Thus, for two countries with
other. the same long-run prospects, but with one country
initially experiencing a lower per capita income, the
lower-income country should “catch up” halfway to

CrOSS-Country the higher-income country in about 23 to 35 years,

Evidence on GrOWth and and three-quarters of the way in about 45 to 70 years.
Conve rgenCe Among the more notable contributions on this

topic, Fagerberg (1994) surveys a wide range of
econometric studies on the determinants of economic
growth, while Levine and Renelt (1992) examine over

Evidence for Conditional 50 candidate variables as determinants of the growth
rate of GDP, and Sala-i-Martin (1997), in an extension
Convergence of Levine and Renelt’s work, uses over 60 potential

A substantial body of literature has emerged variables.

attempting to provide statistical explanations for the

fact that the economies of some countries grow faster In Levine and Renelt's work, variables are
than those of others. A principal finding of this “robust” determinants of growth if they lead to
literature is the phenomenon ofconditional statistically significant growth effects in a consistent
convergence- i.e., poor countries grow faster than direction (positive or negative) regardless of what
rich ones after accounting for other variables that may other variables are added to the analysis, and “fragile”
influence the long-run level of per capita GDP (Barro if the addition or deletion of additional variables
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brings the growth effect into question statisticafly. Measures of innovation, such as patent
Among the statistically robust determinants of applications in foreign countries or employment of
growth, there is widespread agreement that a higherscientists and engineers in R&D, are positively
share of investment (i.e., gross fixed capital correlated with growth in four of five studies

formation) in GDP implies a higher growth rate of examined by Fagerberg, but are not examined by
GDP, as does a higher rate of educafbn.The Levine and Renelt. Measures of inflation, money
population growth rate is frequently used as a growth, and political instability have been found to be
control variable in the cross-country analysis of negatively correlated with growth in some studies, but
growth, since economic theory predicts that are statistically fragile; Levine and Renelt have some
population growth is negatively correlated with Success in showing that the volatility of domestic
accumulation of capital per worker; however, this credit growth is negatively correlated with per capita
effect is statistically insignificant in 7 of the 16 GDP growth.

studies reviewed by Fagerberg and found to be

statistically fragile by Levine and Renelt.

_Does the Evidence Distinguish
A number of researchers have found that either

the size of government or its behavior influences the Between Theorles Of GI’OWth?
rate of economic growth. Fagerberg cites six studies
for which a higher share of government consumption neoclassical growth theory against any particular

in GDP is associated with lower growth. Levine and 4jtermative version of endogenous growth theory, and
_Re_nel;_ find _that this effect bgcomes statistically the available results have so far been mixed. In part
insignificant in some tests, with a measure of w5 is due to the fact that economies are substantially
government consumption ~minus defense and more complex than the models devised to explain
educational expenditures giving better results. A them: as Solow (1994) remarks, “. . . the experiences
number of studies have used subjective indices of theof very different national economies are not to be
degree to which government promotes a set of explained as if they represented different ‘points’ on
institutions conducive to physical and human capital some well-defined surface.” The cross-section tests
accumulation and providing rewards to innovative of the convergence hypothesis described above are not
effort. These institutions include the rule of law in  well suited to the analysis of the shifting determinants
general (as opposed to bureaucratic whim), security ofof growth in any particular country. Pack (1994)
private property, business contract law, a functional makes a forceful case for examining endogenous
mechanism for domestic payments (i.e., a workable growth theories using time-series data on individual
banking system), intellectual property rights, and a countries.

minimization of government corruption. Barro (1996)
reports a positive impact of a “rule-of-law” on

There have been relatively few attempts to test

Current studies attempting to test neoclassical
. i : growth theory directly against endogenous growth
economic growth; = Asian Devglopment Bank (1997) theory generally seek to test the prediction of
and World Bank (1997) find that growth is —engogenous growth theory that changes inlakiel of
encouraged by an index of “institutional quality”; and - gome’variable that influences economic growth induce
Holmes, Johnson and Kirkpatrick, eds., (1997) permanent, long-run changes in tlage of economic
construct an index of “economic freedom,” which is growth, Jones (1995) points out that the rate of GDP
correlated with per capita income. While constructed growth in the United States from 1880 to 1929 was
using somewhat different methodologies, the various 1 81 percent, from 1929 to 1987 was 1.75 percent,
indices of “rule-of-law,” “institutional quality,” and  and from 1950 to 1987 was 1.91 percent. Such
“economic freedom” appear to be measuring similar calculations, which cover sufficiently long periods that
attributes of government performance and behavior, the Great Depression and World War Il may be
which are robustly associated with economic growth. viewed as short-run anomalies, reveal no significant

. . shifts in the long-run growth rate. If any of the

20 |n Sala-i-Martin (1997), a somewhat broader : : d :
criterion of statistical robustness is used, and a larger list underlying determinants of growth have shifted, th.ls
of variables is found to potentially influence economic would appear to refute endogenous growth theories
growth. unless the movements of those underlying

21 The results of De Long and Summers (1991) and determinants happen to be offsetting. Jones argues
Jones (1994) indicate that this effect is due almost entirely that the rapid increase in scientists and engineers
to investment in machinery and equipment, accounting for engaged in R&D in developed countries in 1950
about one-third of gross investment. Blomstrdé m, Lipsey should have induced a large increase in the postwar
and Zejan (1996) argue that causation runs from GDP . 9 - P
growth to investment (or equipment investment), rather growth rate if endogenous growth theories were true.
than from investment (or equipment investment) to GDP ~ His estimates indicate that increases in the rate of
growth. investment produce growth effects lasting for five to
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eight years only, consistent with the neoclassical be calculated from the rate of diminishing returns to
model. Results for other OECD countries are broadly capital, which is greater when the share of capital in
similar. national income is small. Estimated rates of
convergence of around 2 to 3 percent per year imply
Yi and Kocherlakota (1996) examine the growth in a neoclassical framework that capital should be
rate of per capita GDP in the United States from 1881 paid around 75 percent of the national income. The
to 1991 and in the United Kingdom from 1831 to actual share of capital, about one-third of the national
1991. Their estimates indicate that increases in thejncome in most developed countries, implies a much
level of public capital investment positively influence faster rate of income convergence of about 5.6 percent
the growth rate of per capita GDP, while increases in (Barro and Sala-i-Martin (1995), p. 38).
the level of taxation have a negative influence on
GDP growth. Interpreting these findings as evidence  Thjs seeming paradox has been resolved in several
in favor of the endogenous growth model, they point gygies which estimate an extended version of the
out that since public expenditures require taxation, the haqcjassical model, in which human capital and/or
positive and negative effects on growth tend to be pen capital are included along with labor and
roughly offsetting in the long run, consistent with the physical capital in the list of productive inputs

steady trend in growth rates noted by Jones. (Mankiw, D. Romer, and Weil (1992), Mankiw

Results on the effect of R&D or other measures of (1995), Nonngman _and Van Houdt (1996)). Usmg_ a
technological activity on growth rates are of particular large s_ample including both developed and dev_elopmg
interest for several reasons. If national technological countries, the average s_haIe of national income
effort affects the rate of economic growth positively, attributable to “broad capital” (including physical
such a finding lends weight to those growth models capital, R&D capital, and that part of wages
emphasizing directed technological activity. Also, a corresponding to human capital as opposed to raw
finding that national R&D affects national growth labor) appears to be sufficiently high to account for
would imply that technological spillovers across the relatively slow rates of per capita income
borders are relatively limited, and that each country convergence actually observed.
can capture some of the fruits of national R&D within
national borders. If spillovers were very large, as they =~ Mankiw, D. Romer, and Weil (1992) estimate that
would be if technologies could be imitated costlessly, about one-third of national income should be
all countries would have the same rate of attributed to human capital, while Mankiw (1995)
technological progress, and there would be no argues less formally that about two-thirds of labor
particular national-level incentives for engaging in income, or about half of national income, could
R&D. Findings that national R&D spending is represent a return to human cap#alNonneman and
positively correlated with economic growth thus imply Van Houdt (1996) find that when the stock of R&D
as well that a country which effectively preserves its capital is accounted for, the share of human capital
intellectual property against foreign imitation would drops to about 15 percent. Their estimates imply an
thereby enhance its own growth rate. OECD-wide average social rate of return of about 20
percent on R&D capital, about 7.4 percent on human
capital, and about 4.5 percent on physical capital.
Regardless of the relative shares of the various types
of capital in output, proponents of extended versions
of the neoclassical model maintain that they account
for the principal features of economic growth without

Lichtenberg (1992) is typical of many studies
finding a very high social rate of return to R&D. In
Lichtenberg’'s study, the dollar-for-dollar effects of
R&D on the rate of productivity growth are estimated
to be seven or eight times larger than the productivity
effects of the rate of fixed investment. Fagerberg :
(1987, 1988) finds that growth in patent applications need for recourse to some of the more problematic
in foreign countries is positively correlated with GDP features.of end'og'epogs growth models, such as the
growth, and Romer, P. (1989) finds that large or Suspension of diminishing returns.

growing ‘?”mbers of scientists_ and Qngingers 22 One line of argument in Mankiw (1995) is that the
employed in R&D boost growth in countries with minimum wage in the United States is about one-third of

high investment rates. the average wage, leaving two-thirds for human capital.
Another is that labor economists estimate that an

One difficulty with the basic Solow/Swan additional year of schooling increases real wages by at
neoclassical model is that while it does predict 'east 8 percent, and the average American has 13 years of
convergence among countries’ standard of living, the schooling. Compounding the 8 percent return implies that

. . L wages are 270 percent of the level they would be in the
particular rate of convergence predicted is higher than gcence of schooling. Again, this gives an effect of

the rate obtained by empirical estimates.  According schooling (human capital) amounting to about two-thirds
to the neoclassical model, the rate of convergence carof the average wage.
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|nterpretat|ons Of the “East Recently, Rodrik (1997) has pointed out that

) ) . Young’s estimates may be reconciled with high rates
Asian Miracle of TFP growth for East Asia if substitution between
labor and capital is relatively difficult. ~ While
potentially rehabilitating the role of technological
improvements for East Asian growth (a useful finding
for endogenous growth models focusing on R&D), the
implied lower rates of substitutability between capital
and labor undermine endogenous growth models that
depend on high rates of substitutability.

The recent debate about the sources of rapid
economic growth in East Asia has some interesting
implications for the choice among theories of growth.
In a widely cited study, Young (1995) found that most
of the economic growth in Hong Kong, Singapore,
South Korea, and Taiwan could be attributed to
accumulation of productive inputs, including rising
labor force participation rates, improving education, Ventura (1997) offers an alternative interpretation
and (except for Hong Kong) rising rates of of the “East Asian Miracle.” Beginning from the
investment. After controlling for these factors, the observation that the extremely high growth rates in
remaining contribution of total factor productivity per capita income in East Asia, fueled by high rates of
(TFP) growt#3 is relatively modest, implying rates investment, appear to be inconsistent with the notion
of technological progress no greater than those in theof diminishing returns to capital, Ventura argues that
OECD and Latin America. Krugman (1994), basing such diminishing returns operate at the global level,
his argument on Young's estimates, speculated thatbut can be suspended at the national level for
because of diminishing returns to capital, the East countries engaging aggressively in international trade.
Asian economies could experience rapid decelerationlf capital can be easily substituted for labor, and the
in economic growth in the absence of greater attentioneconomy is open to trade, then capital per worker can
to technological performance, drawing analogies to be increased and diminishing returns to capital can be
the collapse of growth in the Soviet Union even as avoided by exporting the additional product of new
rapid accumulation of capital equipment proceeded. capital overseas. The high rate of substitutability
Krugman’s reading of Young’s results, more so than between labor and capital required to bring this about
the results themselves, was widely criticized by someis consistent with some arguments for endogenous
Asian observers (e.g., Tay (1966)). growth, as presented above. However, to the extent

53 - _ _ that diminishing returns to capital still exist at the
Total factor productivity (TFP) growth is defined as global level, Ventura’s analysis implies that it is

that part of the growth rate in output in excess of growth : ; :
attributed to increases in input, and is a widely used probably infeasible  for most countries  to

measure of the rate of technological change. simultaneously emulate the East Asian example.
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CHAPTER 3
Evidence on the Linkages Among Trade,
Openness, and Growth

This chapter reviews a variety of attempts in the that post-World War Il protectionist policies had
literature to examine empirically the proposition that artificially encouraged industrialization, suppressed
economies that are more open to trade experienceagriculture, and reduced exports by moving
more rapid economic growth. It considers the countries’ production away from cost-based
strengths and weaknesses of various measures ofomparative advantages. While these studies did not
“‘openness” which have been used in the empirical directly calculate impacts on the rate of economic
literature. ~ Much of the chapter is devoted to growth, they did argue that developing-country

reviewing empirical evidence linking trade to other nrotectionism had suppressed savings and induced
factors that have been shown in chapter 2 to influence|grge-scale  unemployment  of  labor  and

economic growth. These factors include investment, \nqerytilization of capacity, all factors which would
which is considered both in general and in the context, expected to have direct consequences for
of separate components of investment (the portion oo mic growth.  The promotion of relatively
financed through domestic savings and the portion high-wage ~manufacturing at the expense of
financed through foreign direct investment (FDI)); agriculture, in which most of the poorest individuals

productivity growth and technological change; and were employed, was also believed to have worsened
human capital accumulation. These factors operate on ployed,

the supply side of the economy, by increasing the income distribution.
output of goods. The final section of the chapter In a subsequent multivolume study for the
reviews literature pertaining to a demand-side National Bureau of Economic Research, Bhagwati
phenomenon — namely, the tendency of global trade (1978) and Krueger (1978) examined trade regimes of
to grow faster than global income in the postwar a number of developing econonfiassing the concept
period — and discusses the potential implications of of an effective exchange rate. The effective exchange
this tendency for the dynamic effects of trade rate was an attempt to summarize in a single measure
liberalization and for appropriate simulation of those the net effect of policies such as import tariffs and
effects by the types of methods discussed in chapter 4.syrcharges, export subsidies and incentives, import
licensing, and exchange rate policies. National policy
regimes were classed as “import substituting,”
i “neutral,” or “export promoting” depending on
Aggregate EVIdence whether the effective exchange rate for hard currency
paid by importers was less than, equal to, or greater
than the corresponding rate paid by exporters.

The Literature on “Export-Led The costs of an import substituting policy, as
n1 measured by effective exchange rates in the
GrOWth Bhagwati/Krueger study, were found to be similar to

The 1970s saw several pioneering attempts at  2—continued
systematic multicountry investigation of trade policy industry’s output and low tariffs are imposed on an
and economic performance in the developing industry’s productive inputs, and relatively low in the
countries.  Studies by Little, Scitovsky, and Scott reverse situation. For extreme cases in which tariff

protection makes inputs sufficiently expensive relative to
(1970) (for the OECD), and by Balassa (1971), output, the effective rate of protection can be negative.

calculated effective rates of protection for several Litle, Scitovsky and Scott examined Argentina, Brazil,
developing countried. These studies concluded Mexico, India, Pakistan, the Philippines, and Taiwan.
Balassa analyzed Chile, Brazil, Mexico, Malaysia,

1 For a more detailed discussion, see Edwards (1993). Pakistan, the Philippines, and Norway.

2 The effective rate of protectio(ERP) for a specific 3 These were Turkey, Ghana, Israel, Egypt, the
industry is defined as the percentage increase in value Philippines, India, Korea, Chile, and Colombia. Additional
added induced by a country’s tariff structure. ERPs are work on Brazil and Pakistan was not published in separate
relatively high when high tariffs are imposed on an country volumes.
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the costs of high and sectorally uneven, effective Openness in the Statistical

rates of protection in the Little-Scitovsky-Scott/ .
Balassa methodology. These studies revealed a greaAnalySIS of CrOSS-Country
degree of institutional detail about developing-
country trade and exchange regimes. They wereGrOWth
unquestionably influential in  formulating  the Another recent approach to empirical testing is to
intellectual case that countries undergoing structural ;44 measures of trade. or trade liberalization. to the
adjustment subsequent to the debt crisis of the earlygiagistical analysis of cross-country growth described
1980s ought to undertake trade and exchangein chapter 2. This effort has led to mixed results, with
I!berallzatlon, and in spurring fu_rther research on thg some studies finding strong positive effects of trade,
linkages between trade regimes and economic o trade liberalization, on growth while others find
performance. little or no effect. An important difficulty is that there
. ) ) are a variety of available empirical measures of a
The statistical relationship between exports and country’s trade stance, which often disagree
growth has been examined numerous times. Early g pstantially on whether a particular country is “open”
research (e.g., Emery (1967), Kravis (1970), Krueger o «cjgsed.” For example, many researchers use
(1978), and Balassa (1978, 1982)) provided gimple ratios, such as the ratios of exports to GDP,
indications that various measures of liberalization imports to GDP, or exports plus imports to GDP. But
were associated with export expansion, and thatj; js well known that such trade ratios tend to be large
export expansion was associated with economic¢qr gmall countries and small for large countries
growth. More recent work on the export-led growth yegardless of trade policy, and thus do not provide

hypothesis  (e.g., Jung and Marshall (1985); yarticularly reliable indicators of the stance of poficy.
Bahmani-Oskooee, Hamid, and Ghiath (1991); P y poricy

Esfahani (1991); and Serletis (1992)) employs modern  Pritchett (1996) examines six presumably more
statistical techniques, focusing on Granger-Sims sophisticated measures of openness: average tariffs,
causality testing. These studies find that for many, the percentage of imports covered by non-tariff
but not all, developing countries, increases in exports barriers (NTBsP an index of structure-adjusted trade
are associated with increases in economic growth afterintensity/ Edward Leamer's measures of openness
a few quarters, or one or two years. Often, the sameand trade distortioR,and Dollar’s measure of price
studies find causation in the reverse direction, from distortion? For the 15 possible pairwise comparisons
economic growth to exports.

5 For example, in 1994 total trade in goods and
. . . nonfactor services amounted to 21 percent of GDP for the
One interpretation of the above-discussed ynited States, 16 percent for Japan, and 44 percent for
statistical methods for identifying “export-led growth” Germany and France. By contrast, the same figure
in single-country time-series data is that they amoun_ted to 101 percent for Mo_zambique, 106 percent for
primarily pick up the short-term benefits of exports in Bulgaria, 118 percent for Mongolia, and 128 percent for

: : . _Azerbaijan (derived from World Bank (1996)). The trade
easing foreign exchange shortages and enabllngratio employed in many empirical studies thus classifies

purchase of imported inputs into production, such asthe first set of economies as “closed” and the second set
spare parts and petroleum (Esfahani (1991)). as “open”.

Longer-term, and possibly more important, benefits of ~ © Both tariffs and NTB coverage ratios were derived
trade liberalization for growth are not well captured from UNCTAD (1988).

. . e 7 This is the ratio of exports plus imports to GDP,
by these techniques. For example, trade I|beral|zat|onComromng for population, land area, per capita GDP, the

is widely recognized to be a key component in the c|F/FOB ratio, and whether countries are oil exporters or

recent economic success of Chile, yet causality testsindustrial market economies.

do not find evidence of “export-led growth” (Amin 8 | eamer (1988) constructs an econometric model of

Gutiérrez de Pifieres and Ferrantino (1997)). trade based on the Heckscher-Ohlin factor abundance
theory. The Leamer openness measure represents the

deviation of total trade volume from its theoretically

predicted value, while the trade-distortion index represents

the deviation of the sectoral pattern of trade from its

theoretically predicted pattern.

4In Granger-Sims causality testing, variable X is said 9 Dollar (1992) analyzes price data from the

to “cause” variable Y if, in a regression of current values International Comparisons Project (Summers and Heston

of Y on past values of X, there is a statistically significant (1988)), which compare price levels in different countries

relationship. The regression may include other variables asin a common currency, adjusting for purchasing-power

well. Bivariate Granger-Sims causality is said to occur parity. After controlling for per capita GDP (since

when X “Granger-Sims causes” Y and Y “Granger-Sims  absolute prices tend to be higher in rich countries than in
causes” X simultaneously. A statistical finding of poor countries) and other variables, Dollar interprets a
Granger-Sims causality does not necessarily imply that X relatively low national price level as evidence of outward
“causes” Y in a material or mechanical sense. See orientation and a relatively high price level as evidence of
Granger (1989), chapter 5, for more details. inward orientation.
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among these variables, Pritchett finds only two casesSwagel (1997) also report that average tariffs are
in which there is a statistically significant correlation positively associated with the NTB coverage ratio,
at the 5 percent level among openness measures imcross countries and industries, after accounting for
the expected direction. In five cases, the correlation other factors which may influence the political

is actually perverse, with countries scored as opendemand for protectiot?

by one measure being, on average, scored as closed .

by another. These results suggest both that openness Table 3-1 gives an example of the types of
is difficult to quantify, and that statistical conflicting results that can be obtained by

investigations of the effect of openness on either 10 Another advantage of average tariffs is that they
S?(porlt growth Okr)l GDF;] grovr\]/th hare unlikely to be are relatively easy to measure compared with NTBs.
Irectly comparable with each other. While analysts differ over whether to average tariffs on a
There is some evidence that the average tariff trade-weighted basis (in order to reflect more important

may be a more useful indicator of a country’s overall ﬁ?rﬂngoqfif“es) rona S"t“p'fﬁaverage. basis (l?ecqu?‘? if
: : igh tariffs reduce imports, they receive small weights
trade policy stance than is often supposed. under trade weighting), in practice trade-weighted and

Interestingly, Pritchett finds that average tariffs are gimple averages are often similar, and are derived from
significantly  negatively correlated with Leamer’s the same raw data. The NTB coverage ratio as reported
openness index, and significantly positively correlated by UNCTAD has several conceptual problems. For
with the NTB coverage ratio. This suggests that example, it does not include restrictions applied within
high-tariff countries are likely to have high NTBs as national borders which may affect trade, and it does not

I d that | tariff tries indeed i t reflect the relative severity of distortions (i.e. NTBs with a
well, and that low-tariit countries indeed Import more pigh or |ow “tariff equivalent” are treated identically in

than do high-income countries once appropriate the coverage ratio). See Laird and Yeats (1990) and Lee
country characteristics are controlled for. Lee and and Swagel (1997) for more details.

Table 3-1
Measures of Openness, ranked for 27 Countries
(A ranking of 1 indicates ‘most open’ by the measure indicated.)

Share of Import duties Leamer’s Dollar’s

trade in as percent of trade intensity exchange rate

GDP imports ratio distortion
Country (1994) (1994) (1988) (1976-85)
Thailand ......... ... ... .. . L 1 15 4 4
Philippines ..., 2 21 @ 211
KENYA vt 3 16 @) 26
Canada ...........iiiiiiii 4 5 15 8
KOT@A ..\ttt 5 11 Q) 21
MOFOCCO . v oot e e e e 6 ® 10 24
Egypt ... 7 20 9 27
United Kingdom ........................ 8 3 5 218
Indonesia ...........c.oiiiiiiiiiiii.. 9 92 8 215
ltaly . 10 ©) 1 211
SOoUth AfFICA oo 1 8 ) 3
GEIMANY ..ottt 12 12 2 19
Spain ... 13 4 6 9
FIANCe ...t 14 12 11 215
TUIKEY oottt 15 92 3 218
Australia .......... .. 16 12 18 25
Ethiopia .. ...ovooe i 17 19 12 215
Pakistan ........... ... ... 18 22 9 5
Colombia ........... ... i i 19 14 19 6
MEXICO « .ottt e 20 13 Q) 2
Bangladesh ..................cocoue... 21 G) 14 1
INdia . ..o 22 23 0 13
Peru ... ... . 23 18 21 7
United States ..., 24 6 13 10
Japan .. ... 25 7 7 23
Argentina . ... 26 17 20 22
Brazil ...t 27 @® 17 14

1 Not available.

2 Tied with another country for this measure, for which the same rank is shown.
Sources: Trade as percent of GDP and Import Duties as percent of Imports from World Development Indicators 1997
(CD-ROM); Edward E. Leamer, “Measures of Openness,” in Robert Baldwin, ed., (1988) Trade Policy Issues and
Empirical Analysis (University of Chicago Press); David Dollar, “Outward-oriented Developing Economies Really Do
Grow More Rapidly; Evidence from 95 LDCs, 1976-85,” Economic Development and Cultural Change, 1992; ITC staff
tabulation.
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comparing various widely used and cited measuresBrazil is “open” since in 1991, and India since 1994.

of openness to international trade. While some of The Sachs-Warner data thus cannot be used to infer
these measures were compiled for different years, itthe effects of substantial, but less dramatic,

is likely that a comparison using identical years |iperalization moves that are the more typical subject

would display similar discrepancies, owing to the of trade negotiations.

differences in the underlying concepts of openness

employed. ~ There remains a core methodological  parison (1996) reviews over 20 previous studies
d|ff|c_u_lty| in a?reelntg feltrzﬁr _ort\ _t‘_"‘n approprtlatef attempting to relate trade shares, measures of price
empiricalcounterpart for thé intulive Concept ot - yigiortion, and other measures of trade liberalization
openness to trade” invoked by policymakers and to GDP growth or micro-level productivity. Harrison
nal r on an effective empirical methodol ) ' .
analysts, or on an effective empirical methodology concludes that although methods and research designs

for implementing any given quantitative measure, as ~; . "
defineg in theg abs{ragct uging actual data. For differ, the bulk of the evidence leans toward a positive

example, the Philippines has a high share of trade ineffect of I|beral|_zat|on on growth and productivity,
national income and appears open according to thatand that causality tests of export-led growth are not
criterion; it also has comparatively high tariffs and particularly revealing. In her own statistical analyses,
has had (according to one measure) a fairly distortedHarrison finds that the black market foreign exchange
exchange rate making tradable goods unusually premium (International Currency Analysis, various
expensive in the local market. Kenya has a high years), an index based on country sources on tariffs
trade share in national income and relatively little and NTBs (Thomas, Halevi, and Stanton (1991)), and
measured exchange rate distortion, but high tariffs. an index of movements toward international prices
The United States is one of the lowest-tariff (Bhalla and Lau (1991)) are good predictors of GDP
economies in the world (and by that measure one ofg.o\wih, while other indicators (including Dollar’s
the most open), but appears to be one of the mosiyey of exchange rate distortion) do not perform as
gg?reec(j:tivr\:getr;l;r?:ja%:Ssr?ar?c’eh%r; E;a%ZES'Segggggg{ﬁgwell. Using a different set of openness measures,
procedure makes the United States appear to be onl arnson notes that some measures are unco_rrelated
average rather than closed. It is apparent that aImoleIth others,_ although the problem is not quite as
any country can be scored as unusually “open,” severe as with the set of openness measures examined
“closed,” or “average” depending on the measure bY Pritchett.

chosen.

Sachs and Warner (1995) obtain quite a strong

'ﬁ)'zzlitrlvgpsrif)z(gh OIL ;)Opecrcl)r:]esirsu c?na %%or;]%r;'(i/a?igi%vl\/éh' empirical work that attempts to link trade and growth.

classifying a large number of economies year by year Countries adopti_ng liberal trad_e policies are likely to
as “open” or “closed” using such indicators as tarifis 2dopt other policy reforms simultaneously, such as
and quotas on intermediate and capital goods, thefree-market domestic policies and stable fiscal and
black market foreign exchange premium, the existencemonetary  policies. This  mixture of policy
of export marketing boards, and the classification of liberalizations is likely to influence trade and growth
some countries as “socialist.” In a variant of the at the same time, thus confounding statistical attempts
standard regression used to study cross-countryto demonstrate that countries which trade more also
growth, Sachs and Warner estimate that annual pergrow faster. Frankel and Romer get around this
capita GDP growth in open economies exceeded thatproblem by exploiting the gravity model of trade,
in closed economies by 2.2 percent to 2.5 percent.which relates bilateral trade flows statistically to the
Sala-i-Martin (1997) finds that the number of years in gj;e of countries’ economies and the distance between
which an economy has been open according to Sach§pem  They argue that the part of trade explained by
and Warner is strongly associated with economic yisiance is unlikely to be correlated with countries’
growth. policy decisions, since physical distances between
While the Sachs and Warner result is useful, their countries are immutable with respect to policy. Using
measure of openness essentially captures a country'spe distance-correlated portion of trade as a proxy for
first major step away from an extremely i4a) radel? they find strong evidence that countries
inward-oriented regime. For example, South Korea is which trade more enjoy higher per capita incomes.

considered to be have been “open” since 1968, Frankel and Romer do not directly examine GDP

In an innovative contribution, Frankel and D.
Romer (1996) point out another problem plaguing

11 A dummy variablés an on-off indicator which growth.
takes the value 1 when some condition (in this case,
openness) is true and 0 when it is false. 12 |n statistical parlance, an instrumental variable.
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Trade and FaCtOr liberalization. Wacziarg's trade policy index

. incorporates information on tariff revenues as a
Accumu|a’[|on percentage of imports, NTB coverage ratios, and
Sachs and Warner’s openness indicator. This index is
There are increasing indications that the primary imbedded in a framework in which economic growth
effect of trade liberalization on growth operates depends directly on the share of manufactured
through factor accumulation. More liberal economies exports, on human capital, the investment ratio, the
enjoy higher rates of capital investment, which in turn ratio of foreign direct investment to GDP, the
lead to economic growth. If the effects of government share of GDP, and other variables. Trade
liberalization on growth operate through this indirect policy, in turn, operates directly and indirectly on the
channel, it would explain much of the difficulty that various determinants of growth. Wacziarg attributes
many studies have in finding a direct impact of trade slightly over half of the growth-inducing effects of
on growth when controlling for the investment share trade liberalization to increases in the rate of gross
of GDP, human capital, and population or labor force domestic investment, about 15 percent to boosting
growth.  Attempts to add measures of trade or trademanufactured exports, and the rest to improved
liberalization to the standard growth/convergence macroeconomic policy discipline, smaller government,
empirical setup thus implicitly assume that the way in boosting foreign direct investment, and lowering the
which liberalization affects growth is through the rate black-market premium on foreign excharge.

of technological change.  The possibility that — ajyvn young (1995) notes that over the period
liberalization  does influence ~ technology and 4 1966.1998* both labor force participation rates
productivity will be taken up later in this chapter. In 504 vears of schooling rose rapidly in Hong Kong,
this section, some evidence linking trade to factor Singapore, South Korea, and Taiwan. As noted
accumulation is reviewed. above, Young attributes much of the rapid economic
Levine and Renelt (1992), as reported above, find growth in these countries to these increases in raw
all of their candidate measures of trade and opennesdabor input (partially due to increasing female
to be statistically fragile in terms of explaining the participation rates) and human capital. It is an open
rate of GDP growth. However, three of their question whether the outward orientation of these
measures (the share of exports in GDP, Leamer’'seconomies played a role in boosting the rewards to
openness index, and Leamer’s distortion index) turn either labor force participation or schooling.
out to be statistically robust in explaining investment,
which in turn is positively correlated with economic

growth. According to one of their estimates, an Dynamic Effects of Trade
increase in exports amounting to 1 percent of GDP

leads to an increase of 0.14 percent in the investment_iberalization on Aggregate

share of GDP. Savings
Harrison (1996) finds that the simple share of ) ] )
trade in GDP is positively and significantly related to The review of literature discussed above and

the share of investment in GDP in a variety of tests. earlier in chapter 2 indicates that trade liberalization
Other measures of openness considered by Harrisofn@y not influence economic growth directly, but
are either weakly correlated or uncorrelated with the indirectly through determinants of growth, one of
investment share. Sachs and Warner (1995) find thatWhich is investment.  Investment has been shown to
their “open” economies have shares of investment in b€ the engine of economic growth, both in theory by
GDP which are 5.4 percent higher after controlling for Barro and Sala-i-Martin (1992), and in empirical work
per capita income (richer countries have higher by Mason (1988), Levine and Renelt (1992), and
investment shares), but find no such relationship Wacziarg (1996). Investment, by definition, must
between openness and increases in either the primargnvolve saving, that is, use of current production (and
school enrollment rate or the secondary schoollmports) for —something other than current
enrollment rate, suggesting weak links between consumption (and exports). ~ Among the 57
openness and human capital. Frankel and Romerdeveloping countries analyzed in chapter 6, gross
(1996), by contrast, find that trade shares and theirdomestic savings averaged 67.4 percent of domestic
preferred  statistical proxy for trade shares are investment between 1970 and 1995. The

positively correlated with the investment rate, and 13 Unlike the other studies reviewed here, which treat

marginally positively correlated with both higher e plack-market premium as a measure of openness,
secondary school enrollment rates and lower wacziarg considers it to be a proxy for the general level
population growth rates. of government-induced distortions in the economy, and

. . thus to have a direct effect on the rate of economic
Wacziarg (1996) represents an ambitious attempt growth.

to account for direct and indirect effects of trade 14 For Hong Kong, 1960-1991.
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corresponding figure for the 17 developed countries countries are considered together is 0.72; it is 0.75
analyzed in chapter 6 was 99.7 percent. and 0.69, respectively, for developed and developing
countries. Also, as shown in figure 3 (b), developed
The linkage between savings rates and investmentcountries appear to be exporters of capital as the
rates may appear to be relatively straighforward. For share of domestic savings in GDP is greater than the
example, it may be readily assumed that savings thatshare of investment in GDP. In contrast, the
originate in a given country are also invested in that developing countries are importers of capital as their
country. However, this may not necessarily be so, share of domestic savings in GDP is lower than the
because this linkage will depend on how share of investment in GDP.
internationally mobile capital is. If capital is perfectly
mobile between countries, there is no necessary yq;
relation between domestic savings and domestic

investment since savings in each country would be yomestic savings in the context of other determinants
expected to respond to worldwide opportunities for ,¢ qomestic savings. This section reviews the

investment. ~ Thus, if the relationship between aqretical and empirical literature that discusses the
domestic savings and investment is severed, increasegaterminants of savings behavior in an economy as
in the former will not be translated into a higher el a5 whether openness influences this determinant
domestic capital stock and therefore will not result in ¢ investment. Chapter 6 of this report provides an

Since the rate of domestic savings is a key
erminant of the rate of domestic investment, one
needs to examine how trade liberalization influences

accelerated  domestic growth. ~  If, however, econometric investigation of the relationship of trade
mternat_lonal m_oblllty o_f capital is I|m|t<_ed, then hlgher_ liberalization and aggregate savings given the effect of
domestic savings will generate higher domestic {he other determinants of savings. It should be
investment and growth. noted that there is limited theoretical and empirical

) . . literature focusing on the relationship of trade
~ The extent to which domestic savings and |iperalization and savings behavior. There is a
investment are related is an empirical question. gypstantial amount of research, however, on the
Feldstein and Horioka (1980) tested for a relationship geterminants of savings, a particular focus being on

between domestic savings and domestic investment ine examination of savings behavior in the developing
OECD countries and found a positive and significant countries compared with developed countries.

relationship between these variables—a higher rate of
savings led to higher rate of investment. More recent
studies by Frankel (1985), Mason (1988), Feldstein
and Bacchetta (1991), Montiel (1994), and Gordon Theory
and Bovenberg (1996) have also presented results
indicating that domestic savings are correlated with
investment.  The most plausible explanation for

observed capital immobility, according to Gordon and

Bovenberg, is asymmetric information across

countries. That is, foreign investors may be at a
disadvantage compared with domestic investors owing
to their poorer knowledge of domestic markets. Thus,
foreign investors are vulnerable to being overcharged
when they acquire shares in a firm or purchase inputs
and services, leading in general to less efficient
investment of resources.

Modern theories of consumption and its relation to
income, and concomitantly the relation between
savings and income, are based on models of
intertemporal optimization by households. (See
Gersovitz (1988). The permanent income hypothesis
originally expounded by Friedman (1957) and

subsequent life-cycle hypotheses (LCH) as stated by
Modigliani (1965) are the foundations of this line of

theory. The empirical literature on the determinants
of savings has tended to be based on the LCH
approach.

Life-cycle theories of savings predict that the age
The relatively close association between domestic composition of a country’s population should
savings and investment for all the countries is evidentinfluence a country’s observed savings behavior.
in figure 3-1. This relationship holds when the According to the LCH, the higher the proportion of a
developed and developing countries are examinedcountry’s population that is not in the active labor
together as well as when the data are examinedforce, the lower its savings rate should be, and vice
separately for these countri®s. The simple  versa. Individuals will dissave when they are young
correlation between savings and investment when alland have very low income, save during their
productive years, and once again dissave when they
15 There are 74 countries in the sample that includes retire. However, if individuals have positive bequest

Ejheevglg‘é%’paendd af_fSV‘é‘;‘bgzp‘?ﬁge'?ﬁiengec‘gonuonntﬂsetﬁ; la7nalysis motives, they will tend to save some wealth for their
that examines the relationship between trade liberalization N€irs- ~ Therefore, according to this hypothesis,

and savings rate in part Il utilizes data for these aggregate sa\_/ings are influenced by the demographics
developed and developing countries. of the population.
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Figure 3-1
Investment vs. savings
Figure 3-1a: All countries
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The groundwork for analyzing the dependence of
aggregate savings on population growth was laid in
the late 1960s by Tobin (1967), and Leff (1969). Leff
(1969) tested this hypothesis by examining the role of
demographic factors in determining the aggregate
savings rate using international cross-section data.
Leff’s major conclusion was “that dependency ratios
are a statistically distinct and quantitatively important
influence on aggregate savings ratios, both for the 74
countries considered as a whole and within the
subsets of developed and underdeveloped
countries.18 Typically, life-cycle theory underlies the
framework for analyzing savings behavior for both the
developing and developed economies.

Empirical Evidence

Research on estimating savings behavior tends to
analyze national savings primarily for developing
countriest’ Studies done by Gyimah-Brempong and
Traynor (1996), Higgins and Williamson (1996),
Doshi (1994), Kang (1994), Collins (1991), Fry
(1986), Gupta (1987), Lee (1971), Gioviannini (1983,
1985), Laumans (1982), Ram (1982), and Fry and
Mason (1982) use cross-section, time series data to
analyze national saving rates. These studies vary in
the way they apply the life-cycle theory as the
explanatory variables that are included in the model
specification differ as do the time period and country

Fry and Mason (1982), Mason (1988), Collins CCVerage of the data.

(1991), and Kang (1994) propose and test hypotheses ;.o
related to the life-cycle theory emphasizing level and households

timing  effects—which are ~ not  mutually rivate savings rates to examine savings behavior.
exclusive—associated W.Ith savings behavpr. For However, comparable data are not available on
example, the level of savings is found to decline when poysehold savings across countries; data on national
the dependency ratio increases since more childrensayings rates are more readily available for a larger
may induce a rise in current consumption, as well asnumber of countries and for a greater number of
reduced bequests. However, the latter result inyears. In addition, private savings are expected to
bequests may not occur, since an increase in theform a large and typically a predominant part of total
number of family members may induce intertemporal savingst® Some studies—for example, by Ogaki,
substitution, i.e., current consumption increases areOstry, and Reinhart (1996), Edwards (1995),
offset by reduced consumption in the future. Also, Schmidt-Hebbel, Webb, and Corsetti (1991) and
the dampening impact of high fertility (level effects) Snyder (1971)—were able to obtain comparable
will vary with the rate of growth of income. This household data to analyze savings behavior for the
effect of the real growth on savings (timing effects) is countries in their respective samples. Lahiri (1988)
a function of the mean age at which households earnused time series data for 8 Asian countries over 20
an income compared with the mean age at which theyYyears, and Rossi (1988) used cross-section time series

life-cycle theories apply directly to
, it would be more appropriate to use

consume. Therefore, in two economies with identical data for 49 countries over 10 years to implicitly

positive growth rates, it is expected that savings will

be lower where the mean age of consumption is lower
(i.e., households where there are more children than
working adults) than the mean age of earnings. These

analyses done by Fry and Mason (1982), Collins
(1991), and Kang (1994) are referred to as
variable-rate growth models. The econometric
investigation conducted in chapter 6 in this study is
based on these types of models.

Not all studies reviewed below focus on these
level and timing effects. Other studies have
augmented the life-cycle framework by examining the
impact of economic factors (macroeconomic policies,

analyze the impact on savings behavior. These studies
examine the impact of life-cycle variables and other
factors such as inflation on private consumption rather
than private or national savings.

17 For general surveys, see Mikesell, Raymond F., and
James E. Zinser, 1973, “Nature of the Savings Function in
Developing Countries: A Survey of the Theoretical and
Empirical Literature,”Journal of Economic Literaturél
(1): 1-26; Gersovitz, Mark, 1988, “Saving and
Development,” in Hollis Chenery and Srinivasan, eds.,
Handbook of Development Economigs). 1 New York:
North-Holland; Deaton Angus, 1989, “Saving in
Developing Countries: Theory and Reviewfoceedings
of the World Bank Annual Conference on Development
Economics,1989. Washington, D.C.: World Bank.

181t may be preferable to model savings behavior by

personql income, inflation rate, inter_est rate,.liquidity its components—private, government, and business—as
constraints, exchange rates, and fiscal policy), anddifferent models may be needed to explain the savings

political variables (coup attempts and rate of political
assassinations) on the savings rate in an econom

The empirical results regarding the impact of these

variables together with

reviewed below.

life-cycle variables are

16 | eff (1969), pp. 893-94.

behavior of different entities. However, it is not clear
whether one should isolate private savings to examine the
impact of demographic variables in a life-cycle model

since corporate and government savings are substitutes for
household savings. Mason (1988) suggests that these
savings should be considered jointly in assessing life-cycle
theories as applied in the examination of savings behavior
of an economy.



The main savings (or consumption) determinants Per Capita Income and Growth of
considered by the literature are life-cycle variables Per Capita Income

including the age dependency ratio, per capita GDP,
and rate of growth of GDP; the real rate of interest  A|| the research reviewed in this study includes
Capturing the characteristics of the financial sector; per Capita income as an exp|anatory variable in the
the rate of i_nflation reflects macrpeconomic stability; specification investigating savings behavior.  Per
foreign savings reflect capital inflows or current capita income is expected to be positively related to
account deficit; and variables capturing the the savings rate as rich people tend to save more
qha_ractenspcs of the poI|t|caI_ system. The empirical pecause they are in the position to plan for future
findings with respect to the impact of each of these consumption while poor people have less of a cushion
variables on savings behavior are presented below.  gnd tend to consume a much larger portion of their
current income. That is, it is expected that more
advanced countries will tend to save a higher

The Dependency Ratio percentage of GDP than will developing countries.

The life-cycle models of savings imply that age The studies do get a positive relationship between
distribution of the population influences the rate of savings rate and per capita income. The rate of
savings in an economy. That is, households that havegrowth of per capita income is also included as an
more children are expected to save less, and retiredexplanatory variable besides per capita income in
people are expected to work less and, therefore,some studies to test for timing effects. This variable
partially live off their savings. These two factors, in is hypothesized to be positively related to savings.
turn, are expected to reduce the rate of savings in anThe studies which include this variable (Fry and
economy. The dependency ratio most commonly usedMason (1988), Collins (1991), Bosworth (1993),
in the literature includes people under the age of 15 orCarroll and Weil (1993), and Kang (1994)) do get this
over 65 as a share of the population. Savings ratesesult. This finding reflects a “virtuous circle”, where
are expected to depend negatively on the dependencyea| growth in income leads to higher savings which
ratio because if there are a large number of inactivein turn lead to higher growth. Also, referring to the
people compared with those in their productive years, |eye| and timing effects emphasized by Fry and
aggregate savings are expected to be relatively low.  \1350n (1982) and Mason (1988), higher growth will

Leff (1969) found a strong negative effect of the raise the lifetime income of younger households that
dependency ratio on savings. The robustness of thesare expected to save (level effects) for their retirement
results was challenged by subsequent studies done byersus the older households, which tend to dissave.
Ram (1982) and Gupta (1987) as they did not find a . . .
significant negative relationship between saving rates &2l growth can also work interactively with other
and the dependency ratio. Doshi's (1994) findings Varables that may affect the savings rate such as
were consistent with Leff's results for the total sample INterest rate and the dependency ratio, —thereby
and high-income countries but did not show

affecting the timing of savings. Significant results
significant negative effects of the dependency ratio on &€ _obtained by Fry and Mason (1988), Collins
the savings ratio for low-income countries. Also,

(1991), and Kang (1994) when these interaction terms

Schmidt-Hebbel, Webb, and Corsetti (1992) got &€ included in their analysis. For example, the high

varying results depending on the specification and Nc0me growth variable —interacting with the
estimation techniques they uséd.Other research in  dépendency ratio variable in the study done by Kang

this area, however, does get significant negative (1994) for Korea suggests that *in an economy

results between these variables (Fry (1982), Lahiri growing at a real r%te %fog'l%' a reduction in t?e
(1988), Collins (1991), Edwards (1995), Higgins and dependency ratio by percentage points, for
Williamson (1994), and Kang ( 1994)). The mixed example from .90 to .50 would raise saving ratios by

b o 1O .
results found in this area of research tend to be24% 0f GNP.%" Collins (1991) found that for middle

sensitive to the sample selection and estimation income countries the dependency ratio variable is not

techniques used, as well as to how savings behaviorSigniﬁcam if the interaction between this variable and
' the growth of income is excluded. Her study found

is specified. that for those countries where the growth rate
19 Ordinary least squares (OLS) and fixed effects exceeded 6.8 percent, the net effect of the rise in the

among other techniques were used. The OLS results dependency rate will lead to reduced savings.

related to the dependency ratio were significant and

negative while results with respect to this variable 19_Continued

obtained from other techniques were insignificant. sample (country, industry, household, etc.) there are

Fixed-effects models attempt to control for the existence  characteristics that are unobserved by the investigator, but

of time and/or individual specific characteristics are important in explaining the dependent variable.

determining the independent variable which are Ignoring the potential presence of these group effects may

unobservable to the investigator and are either fixed or lead to biased estimates.

constant. In other words, for each identified group in the 20 Kang (1994), pp. 106
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Real Rate of Interest and Rate of period, developing countries have not faced
Inflation unrestricted access to foreign funds because many

countries have maintained controls over foreign
Most of the studies reviewed find the effect of the borrowing. Hence, foreign savings have been
interest rate on savings to be insignificant. However, exogenous with respect to household (investor)
in his estimates of a savings function for seven Asian savings behavior and can be considered as a substitute
developing countries, Fry (1978, 1980) shows that the for household savings.  Therefore, the impact of
real rate of interest has a significant positive effect on foreign savings on domestic savings measures the
saving. The sample included Burma (1962-72), India degree of substitutability between foreign savings (or
(1962-72), Korea (1962-72), Malaysia (1963-72), current account deficit) and national private savings.

Phillippines  (1962-72), Singapore (1965-72), and A number of studies include foreign savings as a
Taiwan (1962-72). Giovannini (1983, 1985) revisited geterminant of savings rates for an economy.  Fry
Fry's study and found that two observations (Korea in (1978, 1980), Giovannini (1985), and Edwards (1995)

1967 and 1968) were responsible for the results.found a significant and negative impact of foreign
These two observations reflected financial reforms gayings on domestic savings. The estimated

that took place in Korea in 1965. When the data set.gefficients indicated less than a one-to-one

was expanded to include more years for all these 8ygationship between foreign and private savings,
Asian countries, Giovannini found the real interest suggesting that these two types of savings are not
elasticity of savings to be insiginifcant in all his tests. perfect substitutes.  Gupta (1987) found a positive
_ Edwards (1995) finds the real rate of interest rgationship for his sample of Latin American

insignificant in influencing saving rates for a 36- coyntries, but not for Asian countries. These mixed

country data set. This finding is mainly due to the egits seem to depend on the sample and the model
income effect offsetting the substitution effect. That gpecification.

is, the lack of response suggests that the substitution

effect (the rise in the real interest rate creates

incentives to save more and it makes presentpglitical Factors

consumption more expensive in relation to future N ]

consumption, so savings increase) and the income The political factor, which attempts to capture the

effect (higher interest rates make it possible to earndegree of structural political instability in a country, is
more with the same capital, so that consumption another variable included by some studies to examine

increases) tend to cancel one another out. savings behavior. It is expected that savings behavior
onlv a f di . dh include inflati will be adversely affected by political instability,
nly a few studies reviewed here Include Inflation picp increases the uncertainty of the environment in

(defined as the rate of change in the CPI) in the ycp savings and investment take place and hence
analysis of savings behavior. These studies (Gupta

(1987), Lahiri (1988), and Edwards (1995)) get mixed egurjc\)/v(\a/{ﬁely affects rates of investment and economic
results depending on the region studied. In Gupta’s ' _ .
study, both expected and unexpected inflaton ~ Some of the proxies used to reflect political
variables have positive and significant results for the instability for a country are frequency of government

Asian sample while neither inflation variable was transfers, frequency of politically — motivated
Signiﬁcant for the Latin American Countries_ In h|s assaSSInatlonS, and attaCkS. All three Vanables were

all-Asian sample, Lahiri got mixed results for his used by Edwards (1995) in his assessment of savings

eight separate country regressions. Edwards’ analysisoehavior for a 36-country data set. He found no
of savings behavior for the 36 countries showed that Significant effect of political instability on savings

inflation did not have significant effect. behavior ~ in  his sample of  countries.
Gyimah-Brempong and Traynor (1996) computed a

measure of political instability which reflected a
; ; weighted index of politically unstable events in a year.

Forelgn Savmgs These events included successful and attempted coups

If access to foreign funds at international interest d’etat, guerrila warfare, secession movements,
rates is unlimited, foreign savings can readily fill the political assassinations, revolutions, riots and
gap between domestic investment and domesticconstitutional changes. They used cross-sectional
savings, and foreign savings do not determine thetime series data and simultaneous equation model to
domestic savings rate of an economy. However, if investigate the effects of political instability on the
access to foreign borrowing is limited, then domestic savings rate in Sub-Sahara Africa. Their results
savers (and investors) are constrained in theirindicate that political instability had a significant
intertemporal choices by the size of available foreign negative effect on the savings rate, decreasing savings
funds, and foreign savings become a determinant ofboth directly and indirectly through a reduction in the
domestic savings. During most of the post-WWII growth of rate of real GDP.
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Exports and Savings Behavior direction of the impact is reversed: an increased
o _ ) export orientation would reduce the private savings
There is minimal research analyzing the impact of rate.

trade liberalization on savings behavior in the context

of examining the influence of openness on the savings, tg—he mct)s'é_llkely re?ﬁons for_fgetil_ng ”;"Eﬁd results
rate in an economy. However, several studies have?Y N€se studies are the speciication of the savings

; : : ; : function, the sample of countries used, and the period
investigated the relationship between savings and '~ e ; . '
exportg. P 9 of time being investigated. The focus of the research

reviewed above was to assess whether variations in
According to Maizels (1968), variation in exports exports resulted in variations in savings behavior for
might result in associated variations in domestic a given set of countries and not to test for the
savings because (a) the propensity to save is higher innfluence of openness or trade liberalization on the
the export sector than elsewhere, (b) governmentsavings rates of these countries. Openness, as
savings rely heavily on taxes on foreign trade, and (c) discussed earlier, encompasses a broader definition of
a sustained growth in exports could result in a rise in trade where imports are also included in the trade
the marginal savings propensities in other sectors.ratio or where other liberalization actions beyond that
Maizels tested the hypothesis using annual data for 11lrelated to trade liberalization are also included; as in
countries (Australia, South Africa, Ireland, Iceland, the Sachs-Warner openness index.
Rhodesia, Burma, India, Malawi, Zambia, Jamaica,
and Trinidad and Tobago) during the 1950-60.
Maizels’ hypothesis tested whether export income has
a higher explanatory power than nonexport income
(GDP minus exports) in the determination of gross
domestic savings. Maizels’ results confirmed his
hypothesis as he got significant results regarding the
positive relationship between savings rate and exports.

Lee (1970) employed Maizels’ approach but used i
a much larger sample of countries ( 28 countries; 20 Dynamlc Effects of Trade

developing and 8 developed), and his data covered al_jberalization on FOI’eign Direct
longer period of time (15 years). Lee’s results are
consistent with Maizels where exports seem to be Investment
more.S|gn|f|cant than non-export GDP. Lee’s re_sglts The principal question to be addressed in this
also indicate that savings response was not limitedgy gy js whether trade liberalization influences the
only to developing “primary-exporting” countries but ate"of economic growth. Trade liberalization may
also to “nonprimary exporting” countries. not directly affect growth but it may affect investment
Laumas (1982) revisited Maizels' and Lee’'s Which in turn affects growth. As discussed in chapter
research, using estimation techniques that tested for2 and in the savings section above, investment is an
the stability of the savings function. Laumas got important determinant of growth.
results that confirmed Maizels’ f|nd|ng that marginal Foreign direct investment’ (FD|), defined as the
propensity to save out of exports is greater thanjnyestment that a firm headquartered in one country
However, Laumas did not replicate Lee’s results for component of the total investment in a country. Some
nonprimary exporting countries.  Lahiri (1988), using researchers, e.g. Borensztein, de-Gregorio, and Lee
a different specification for the savings behavior than (1995) and Blomstrom, Lipsey, and Zejan (1992), find
that employed by both Maizels and Lee, did not get a that FDI is more important to a country’s growth than
consistently significant relationship between savings gomestic investment because investment by foreign

and. .exports__for_all the countries in his sample. firms, (multinationals$!  includes improved
Lahiri's specification tested for the effect on the technology.

savings behavior of variables that included the S
dependency ratio, rate of growth of per capita income, __1here are any number of ways for judging the

inflation, change in terms of trade, and exports as almportance of  FDI with respect to the world
percent of GDP. His sample included 8 Asian €conomy. Rugman (1988) estimates that one-half of

countries—India, Indonesia, Korea, Malaysia, the all trade and one-fifth of world GDP are attributable

Phillippines, Singapore, Sri Lanka, and Thailand. to multingtionals.__ The gales of U.S. affiliatgs
Lahiri's results indicate that exports did not have a abroad—firms affiliated with U.S.-based multi-

significant impact in five countries, although he got 21 Multinationals are firms which have investments in

some support for his hypothesis in the cases of multiple countries. Firms that engage in FDI are by
Indonesia and Thailand. In the case of Malaysia, the definition multinationals.

Chapter 6 provides an econometric investigation
of the effect of trade liberalization on savings
behavior for a sample 74 countries including
developed and developing countries. The savings
function is specified to include life-cycle variables,
income variables, and an openness index.
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nationals—are over twice the size of U.S. exports. over 8 percent a year during 1980-95. With the
Exports from U.S. based firms to affiliates of U.S. exception of Africa, most regions of the world saw a
firms abroad accounted for 30 percent of exports in sizable increase in investment by U.S. multinationals;
1992 (U.S. Department of Commerce, (1994)). Japan and Asia showed the largest increase. In
] terms of share of total, U.S. investments showed a

Table 3-2 shows the inflows and outflows of FDI pattern similar to that of FDI in table 3-2. The
from 1990 to 1995 grouped by developed and share of total U.S. investments in Latin America,
developing countries. While FDI is still mainly a Africa, the Middle East and Other Asia, increased
developed-world phenomenon, developing countries from 26 percent in 1980 to 28 percent in 1995.

are playing an increasing role both as recipients andmost of the countries in those regions could be
as suppliers of FDI. The bottom two rows of the ¢onsidered developing.

table show the developing countries inflows and

outflows of FDI as a share of the total inflows from The existence of a dynamic effect of liberalization
1990-1995 increased from approximately 17 to 33 through FDI is dependent on there being links
percent of the total; outflows from developing between trade liberalization, FDI, and growth. To
countries doubled as well in this same period. examine these links two distinct issues must be

) discussed. The first concerns the role of FDI in
Table 3-3 shows U.S. investments abroad valued determining a country’s growth. If FDI does not

at historical cos#2 While the use of historical cost affect a country’s growth rate, there can be no
will undervalue older assets, this comparison shows dynamic effect, on|y a static effect. The second issue
the countries which have received and are receivingconcerns the linkage between policy liberalization and
U.S. FDI. In 1995, the stock of U.S. FDI abroad was FDI flows. Since trade liberalization is usually
approaching three-quarters of a billion dollars. The accompanied by a decrease in restrictions on FDI as
average annual growth rate in the last column of the well, it is useful to consider these two issues jointly.
table shows that overall U.S. FDI abroad increased byFor policy liberalization to have a dynamic effect,
27 Histori . . . with respect to FDI, both of these linkages must exist.
istorical cost is the price paid for assets.

Therefore, if the current value of an asset is above the For there to be a dynamic e.ffect., policy liberalization
purchase price, the historical cost of an asset will be less Must lead to more FDI, which in turn must lead to

than the current value. growth.
Table 3-2
Inflows and outflows of FDI 1990-95
Country 1990 1991 1992 1993 1994 1995 1990-1995
028245621 — Billions of current dollars Percentage Change
Inflows 169.8 114.0 114.0 129.3 132.8 203.2 20
Outflows 222.5 201.9 181.4 192.4 190.9 270.5 22
Developing:
Inflows 33.7 41.3 50.4 73.1 87.0 99.7 196
Outflows 17.8 8.9 21.0 33.0 38.6 47.0 164

Developing:(as
percent of total):

Inflows 16.6 26.6 30.7 36.1 39.6 32.9

Outflows 7.4 4.2 10.4 14.6 16.8 14.8

Source: UNCTAD, 1997.
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Table 3-3
U.S. investments abroad at historical cost

Country 1980 1985 1990 1995 1980-1995
Millions Avg. annual growth
Percent
All Countries 215,375 230,250 424,086 708,145 8.26
Canada 45,119 46,909 67,033 81,387 4.01
Europe 96,287 105,171 211,194 363,527 9.26
Japan 6,225 9,235 20,997 39,198 13.05
Australia 7,654 8,772 14,846 24,713 8.13
Latin America and W. Hem. 38,761 28,261 81,592 122,765 7.99
Africa 6,128 5,891 4,861 6,516 0.41
Middle East 2,163 4,606 3,806 7,982 9.09
Other Asia 8,505 15,400 22,890 62,057 14.17

Source: U.S. Department of Commerce, 1994.

The following sections are a review of the of the countries’ import policies. The study finds that
previous research on these two linkages. There seem&DI affects growth for the whole sample of countries,
to be a broad consensus that liberalization leads tobut the impact of FDI on growth is strongest for those
more FDI and FDI leads to growth. Therefore, the countries with export-promoting policies. The
evidence thus far indicates a dynamic effect of explanation provided is that these countries are able to
liberalization through FDI. better use FDI and the technology it brings.

Blomstrom, Lipsey, and Zejan (1992) find that

: .- : FDI is an important contributor to growth for higher
Review of Emplrlcal Literature on income developing countries, but not for the lowest
FDI and Growth income countries. This finding is a similar to that of
There are two main strands to the empirical Balasubramanyam et al. to the extent that the impact

literature on FDI and growth. One strand examines °f FD! on growth is determined by the internal
cross-country regressions relating GDP growth to situation of the country.

various attributes, including FDI. Another strand Borensenztein, de-Gregorio, and Lee (1995) use a
examines how FDI may lead to growth. The latter sample of 69 developing countries in a cross-section
literature presents a number of postulated transmissionanalysis to examine the contribution of FDI to growth
paths whereby FDI may lead to more growth. Most in these countries. Their results show that FDI is
of the attention in this research is on identifying important in technology transfer. In addition, they
transmission paths. For example, a study may showfind that FDI contributes more to growth than does
that FDI leads to improved technology in a sector domestic investment and FDI spurs domestic
with the link to increased growth assumed. It is investment as firms in the host country try to catch up
useful to examine some of the articles that look at or supply the multinationals. Like the two studies
how FDI affects growth explicitly and then examine above, they find that the ability of the host country to
how FDI might cause growth. fully exploit the benefits of FDI depends on the host

Balasubramanyam, Salisu, and Sapsford (1996)Country’s policies and attributes.
examine the role of FDI in the growth process in The transmission paths postulated on how FDI
developing countries characterized by different policy leads to growth can be divided into two main groups:
regimes. They use cross-country regressions on athe direct effect of technology transfer, and spillover
sample of developing countries divided into two effects. The link between the transfer of technology
groups. One group of countries is judged to be and growth is that multinationals possess technology
“export promoting” and the other “import embodied in the plant, equipment or management and
substituting,” the two groups are divided on the basis improved technology leads to growth. The degree to
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which this technology affects the host country is not industry, more human capital in a country because of
clear. A spillover effect of FDI is any indirect the training of employees, or it may have other effects
effect. For example, increased efficiency due to the on customers and suppliers, such as suppliers’
increase in competition is a spillover effect. increasing the quality of their product to meet
standards set by the multinational. The empirical
research on this subject examines the existence and
Technology transfer size of these effects. Many of the studies do not
examine how productivity gains affect growth, but

transfer has received a great deal of attention for twoSlmply measure productivity increases as the market

: ; N share of the multinationals increases.

important reasons. First, multinationals perform the ) o

bulk of the research and development in the world. ~ Gorecki (1976) found that multinationals were
Second, some type of superior knowledge, such asable to enter new product markets in a country where

skilled management or a unique product, has typically domestic firms could not because of entry barriers.
made the multinational successful (B|0mstrdm, Multinationals have attributes that a domestic entrant

(1991)). might not have, such as a larger stock of R&D and
greater access to capital. Blomstrom (1986) examines
productivity in Mexico and finds that the largest
spillover effect is the procompetitive effect of
additional firms in an industry by the entry of foreign
multinationals. A number of other studies also find
the entry of multinationals is negatively related in
concentration in an industry (Rosenbluth (1970) and

The subject of multinationals and technology

Davidson and McFetridge (1985) examine the
mode of technology transfer by multinationals on the
basis of a number of country and industry specific
variables. They have panel data of transactions by
U.S. multinationals with their affiliates and other
firms. They found that technology is less likely to be
transferred (1) if the technology is newer, (2) the more Dunning (1974)). Thus there appears to be a positive
research and development intensive the industry is, (3)spillover effect from increased competition
if it is technology that has previously been transferred , . '
least, and (4) if the multinational had affiliates in the The evidence on the positive effects of FDI on
country. McFetridge (1987) examines technology human capital is less clear. Studies of developing

transfer using data for Canadian companies and findscountries indicate that a sizable number of the
similar results. managers of locally owned firms were trained by

i i foreign multinationals (Katz (1987), Yoshihara (1988),
Mansfield and Romeo (1984) find that technology ang Gershenberg (1986)). There is also evidence that
transferred to affiliates was newer than that transferred ., tinationals directly transfer management expertise
to other firms. They examine affiliates in both 4 their suppliers (Behrman and Wallender (1976), and

developed and developing countries regarding | ihsey (1994)). Dunning (1958) found evidence that
licensing of technology and joint ventures. Affiliates foreign firms engaged in the training of local

in developed countries obtained new technology from suppliers.  Brash (1966) found similar results by

the parent company when it was an average of 5.8gyamining the relationship between General Motors
years old; affiliates in developing countries obtained 5 jts suppliers in Australia. Case studies or surveys
new technology an average of 4 years later, or ongn ypstream spillovers of FDI, such as Lim and Pang

average 9.8 years after the parent had the sami9g2) surveyed multinationals in Singapore and
technology. Non-affiliated firms received the oldest ¢, nq 4 willingness to help local suppliers establish
technology. On average, non-affiliated firms received yemselves.

technology when it was 13.1 years old.

Not only do affiliates receive technology of a . . .

more recent vintage, but they receive the new Review of Emplrlcal Literature on

technology and support for it on a flow basis. the Determinants of FDI

Behrman and Wallender (1976) discuss qualitative The second linkage necessary for there to be a

differences in the transfer of technology between dynamic effect of Iibgralization th}r/ou h FDI is that

affiliated firms. Affiliates have continuous access to Iigeralization must lead to more FDIgThere are an

the parent firm that developed the new method of mber of determinants of EDI otHe than ol'cy

production, the products, management techniques,"" nants ther than policy
measures, the main concern of this review is those

and so forth. determinants related to government policy. The effect
of government policies and policy changes on FDI
. flows is determined by the motivation of firms. The
Spillover effects two main motivations for firms to invest abroad are to
Spillover effects, or indirect effects of FDI on serve a market and to source products or services
growth, can take many forms. Investment by from that country, either for sale in another country or
multinationals can mean more competition in an as inputs to production in another country. An
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example of investing to serve a market is U.S. firms’ Blonigen (1997) finds substitution and
investing in Europe to serve the European Commoncomplementarity between FDI and exports by
Market as it was being formed (Scaperlanda and examining Japanese auto parts exports to the United
Balough (1983)). An example of the sourcing States. Japanese investment in auto plants in the
motivation is U.S. firms’ investing in Asia, Latin United States is complementary to Japanese auto parts
America, and so forth to perform some portion of the exports. Japanese investment in auto parts firms in
manufacturing process (Frobel, Heinricks, and Krege the United States is a substitute for Japanese auto
(1980)). Of course these two motivations are not parts exports.

mutually exclusive, but trade policy will have very A study which looks at the substitution between
different effects depending on the motives of the exports and foreign affiliate sales in a jointly
investing firms. determined framework with explicit incorporation of

tariff and nontariff barriers is Brainard (1993). By

. . means of a cross-section of industries she looks at the

The relationship between openness to trade sajes of U.S. affiliates abroad and exports. There is a
and FDI strong negative relationship between tariffs and

the tariff level in a country and industry, the higher relationship between tarlffs and' affiliate §ales§. For
will be the FDI in that country and industry; i.e., there €xample, a 1-percent increase in the tariff brings an
will be tariff-jumping investment. This result implies increase of approximately one-third to one-half
that trade, exports, and affiliate sales generated byPercent in affiliate sales. She also looks at the
EDI are substitutes. Horst (1972) examined a influence of nontariff barrler_s to t_rade on affl_ll_ate
cross-section of industries in Canada: the resultsSales. In her results nontariff barriers are positively
tariffs. The higher the tariff the more likely a U.S.

firm was to supply the Canadian market from The relationship between FDI openness
Canadian affiliates rather than exports. Orr (1975) and FDI

found that these results were not robust to slight

ﬁ;:ﬂ?nsréﬂ gzes (\jNaé?e lsg[é d thWehr?g ;%32 ri?ggggg;?dSome governments place restrictions on FDI such as
y grouping 9 ptechnology transfer requirements, local-content

Nicholas (1988) and Hollander (1964) slso show o "edurements, or sectoral prohibiions. Governments
negative relationship between tariffs and FDI. There aso give Incentives Tor Toreign INvestments such as
are a number of other studies that found no !owetr opAeratln? 'Eaxggl or |-ta”ﬁ| bre_:akls don tlrr]nplorteclj
relationship between tariffs and exports (Buckley and INputs. coflfmc;yj fpo_lcy aiso Includes the egah
Dunning (1976) and Ferrantino (1993)). protection afforded to foreign investors against suct
threats as expropriation. With an increased interest in
Research of a more recent vintage has typically bilateral and multilateral investment negotiations, the
found complementarity between FDI and exports or effect of FDI liberalization on FDI flows is important.
complementarity and substitution on different levels. The investment agreement in the Uruguay Round on
For example, both Lipsey and Weiss (1981) and trade-related investment measures (e.g., minimum
Clausing (1996) find that FDI and exports are export and local content requirements) and domestic
complements using aggregate FDI and export flows. regulations that may impede FDI (e.g., licensing
This complementarity may show up in this type of requirements) is a current move toward liberalizing
examination owing to country specific heterogeneity. the investment e