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Introduction

Lawrence H. Summers and Shekhar Shah

The papers collected in this volume were presented at the World Bank's Annual
Conference on Development Economics in Washington, D.C., April 30 and
May 1, 1992. Now in its fourth year, the conference series is aimed at expand-
ing the flow of ideas among development policy researchers and practitoners
around the world. The Bank is an institution in which ideas are as important as
finance. It not only disseminates current knowledge about development but is
also engaged in furthering this understanding. As the largest international
agency concerned with economic development, the Bank seeks to share with the
development community the issues and concerns that staff members face on a
daily basis, to expose Bank staff to recent research in economics, and to improve
interaction with policymakcers and researchers in developing and industrial
counties. The annual conferences, and the wider dissemination of their delibera-
tions in the proceedings volumes, contribute to these objectives.

The 1-992 conference addressed four themes: theories of growth and develop-
ment, the operation of labor markets, technology and its role in development,
and international capital flows. The format of the conference allowed each
theme to be explored at some length, first by the authors, then by comments
from invited panelist, and finally through floor discussions. The 1992 confer-
ence continued the tradition of holding a roundtable discussion related to the
subject of the next World Development Report: health policy in developing
countries.

In his opening remarks, Lewis T. Preston, the president of the World Bank,
emphasized the importance of development research at the Bank. Noting that
the search for knowledge about development is vital, he emphasized the need to
present such knowledge in dlear, pragmatic terms that can be easily communi-
cated and implemented in the diverse economic, socdal, and cultural circum-
stances of individual developing countrics.

The keynote address by Pedro Aspe, Mexico's minister of finance and public
credit, and Josw Angel Gurrfa, Mexico's undersecretary for interational finan-
cial affairs, focused on the public sector and on Mexico's structural reform

Lawence Summers is the World Bank's chief economist and vice president, Development Economics,
and Shekhar Shah is deputy administrator of theakerld Ban's Research Advisory Staff.
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2 Introduction

program. Gurria,. who delivered the address, provided an insider's view of the
reform process and the transformation that has made the government leaner but
has also strengthened its role in providing social infrastructure, health and edu-
cation services, public safety, and the administration of justice.

How have theories of growth and development shaped our thinking on devel-
opment policy? In a reassessment of what he terms "high development theory,"
Paul Krugman traced the ideas of Paul Rosenstein-Rodan, Albert Hirschman,
and others who emphasized the increasing returns and pecuniary external econ-
omies that arise from the effects of market size. Krugman argued that these
important ideas faded from mainstream economics not because of intrinsic logi-
cal flaws but because the authors failed to codify their ideas in internally con-
sistent, formal models. These ideas also lost popularity in the face of the neo-
classical counterrevolution against interventionist development models. New,
more rigorous developments in intemational economics, growth theory, and
industrial organization, Krugman argued, suggest that the time is now ripe for a
"counter-counterrevolution" that would seek a middle ground between the
extremes of a free-market orthodoxy and state control. Krugman's reading of
the history of these ideas was challenged in spirited retorts by Joseph Stiglitz and
Lal Jayawardena.

Paul Romer's paper incorporated "ideas" as a facter of production and con-
trasted alternative development strategies based on using existing ideas, as in
Mauritius, and on producing ideas, as in Taiwan (China). He argued that it is
crucial to distinguish ideas from human capital because ideas as economic goods
often differ from both public and private goods. Moreover, explicit attention to
the economic role of ideas can serve as a powerful tool for analyzing growth
theories. Romer was ultimately pessimistic about the ability of countries to
follow an interventionist industria policy aimed at producing ideas rather than
using existing ideas. He noted that until adequate national institutions for fos-
-tering the production of ideas come into existence, the gains from international
integration offer the best hope for development.

In his paper on the role of labor market interventions such as minimum
wages, job security, and collective bargaining, Richard Freeman contrastcd the
positions of the "distortionists" and the "institutionalists" regarding the desir-
ability of such interventions. After assessing the evidence available to him, he
conduded that neither side had a clear-cut case. The distortionist argument, he
argued, suffers from the absence of a convincing and robust measure of labor
market distortions and from its reliance on weak cross-country time-series data
rather than detailed investigations of specific interventions in particular coun-

. tnes. Freeman suggested that the decline in real wages during the past decade in
several developing counties may indicate that labor markets are much more
flexible than the distortionists generally assume. Turning to the institutionalists,
Freeman alh-a found little evidence for the value of socialized pacts and consulta-
tive modes; of labor market adjustment. Against this backdrop, Freeman pro-

. .. posed a different model of labor market institutions as serving the political
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economy purpose of shifting attitudes and expectations of relative rewards in the
labor market, and hence moving the perceived short- and long-run costs in favor
of reform programs. He argued that such a pragmatic approach, based more on
understanding the role of interventions and institutions in specific settings, may
yield better insights for the design of adjustment programs.

Two other papers addressed the theme of labor markets. Andrew Foster and
Mark Rosenzweig emphasized the importance of information flows in rural
labor markets with heterogenous labor, on the basis of their examination of
workers' actual productivity and the a priori productivity perceived by employers.
Using a rich data set on time and piece-rate wages in casual labor markets, they
presented empirical evidence on the significant effects of information barriers on
employment discrimination and outlined the policy interventions that might
reduce the cost of such information barriers. They pointed in their policy con-
clusions to the implications for worker mobility, permanency of labor contracts,

- and private returns to human capital (and therefore investments in such capital)
* 0 - and to the role ,hat such interventions as public employment programs can play

in influencing the structure of information flows. They also suggested that infor-
mation on the form of worker payment (piece-rate versus trne wages) can be

- very important and that inferences that ignore this distinction can yield mislead-
ing conclusions.

Jan Sveinar's paper, which surveyed labor market developments in Eastern
Europe-particularly Poland, Hungary, and Czechoslovakia-asked why the
microeconomic transformation had so far proved to be more difficult than the
-process of macroeconomic stabilization -in these countries. Svejnar discussed the
desirability of the wage norm-arguing that profitable enterprises in the trad-
ables sector should be permitted to operate without a strict norm-and recom-
mended the imposition of hard budget constraints. He argued for -the use of
social rather than private welfare criteria to deal with redundant labor in state
enterprises. Finally, he noted that labor unions may not have been suffidendy
involved in the design of reforms and could become strong opponents of the
transition, particularly in the face of rapidly rising unemployment.

On the theme of technology, Paul David used a systems-theoretic approach to
explore the relationships between technological change and the acquisition of
knowledge. He argued against a linear, unidirectional scheme of technological
change that placed- fundamental scientific discoveries and experimental findings
at one end, and imitation and 'diffusion of technology at the other erd. He
suggested, for example, that even if the interests of industrial and developing
nations are identified, respectively, with these earlier and later stages, that in
itself was not sufficient to clarify the current North-South disagreements on
intellectual property rights. David called instead for an evolutionary approach
to the analysis of interactions between science and technology, with attention to
the dynamic feedbacks and nonlinearities that are often overlooked. In this
context he examined the appropriability problem that affects the production and
diffusion of information.



4. Introduction

In his: paper on the role of technology in developing countries, Howard Pack
examined the issue of 'convergence" and asked whether low-income developing
countries can benefit from being latecomers by using the stock of knowledge of
more advanced countries, thereby achieving rates of per capita income growth
that are higher than expected on the basis of their accumulation of physical and
human capital. Pointing to several important empirical problems with the con-
vergence hypothesis when it is tested using time-series data for total factor
productivity growth, he argued that much of the unexplained growth can be
shown to have come from the shift from agriculture toward manufacturing and
services. Pack discussed the experiences of the Republic of Korea and Taiwan
(China)-economies that have successfully shifted to a higher production func-
tion through technology and development.

Keith Pavitt and Martin Bell explored the lessons for developing economies
from the experience of the industrial countries with technology development.
They argued for a view of technologicad innovation and diffusion that is much
more firm- and industry-specific and that takes into account the learning capa-
bilities of finns in different policy settings. They also made the point that grow-
ing specialization and vertical disintegration have weakened the link between
production capabilities and technological accumulation.

Turning to the final conference theme, international capital flows, Pedro-
Pablo Kuczynski discussed the reasons for-and the promise of-the resurgence
of capital into many parts of Latin America. He traced the internal and external
causes for these reflows, emphasizing the significant changes in economic poli-
cies in virtually all of these countries, and called for the development of fixed-
income capital markets to channel the inflows into essential infrastructural proj-
ects. Kuczynski highlighted the need for political and social stability in Latin
America and observed that if such stability is to be achieved, it is imperative that
the economic conditions of the poor improve rapidly.

In her paper, Susan CoDlins asked whether developments in Eastern Europe
and the former U.S.S.R. are likely to divert capital flows from developing coun-
tries. Collins maintained that demand from Eastern Europe is unlikely to mate-
rially affect developing countries' prospects for private capital flows, which in
any case appear limited. She examined the implications for all other aid recip-
ients of the sustained increases in official development assistance to four coun-
tries (China, Egypt, Israel, and Bangladesh) since 1970 and found significant
-diversion in that specific case. To the extent that there are parallels between aid
allocation for these four countries then, and Eastern Europe now, Collins sug-
gested that some diversion of aid may occur.

Stephany Griffith-Jones, in her paper on the conversion of official bilateral
debt, looked for parallels between such debt conversion, particularly by low-
income developing countries, and the ongoing process of converting commercial
debt, mainly in the middle-income countries. She examined the potential bene-
fits and costs of official debt conversion and suggested that unlike commercial
debt conversions that have focused on debt-equity swaps, official debt oonver-
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sion could profitably examine the scope for directing greater funding to social
sectors, to poverty alleviation, and to the environment, on the grounds of high
socia1 rates of return.

'As in previous years, the planning and organization of the 1992 conference
was a joint effort. We both benefited from the guidance and support of Gregory
Ingram, administrator of the World Bank's Research Advisory Staff, the organi-
zational home of the conference. We would also like to thank other staff mem-
bers, in particular the conference coordinator, Jean Gray Ponchamni, whose
superb organizational skills kept the conference on track. She was ably assisted
by Mantejwinder Jandu. Finally, we thank the editorial staff, especially our
consultant, Elinor Berg, as well as Sandra Gain and Patricia McNees.
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Opening Remarks
Lewis T. Preston

I am pleased to be here this morning to inaugurate the Bank's Fourth Annual
Conference on Development Economics. To all of you, a warm welcome.

I particularly want to welcome those of you who are attending the conference
from other parts of the world. I believe it is imperative that the Bank remain an
open institution, constantly looking for opportunities to strengthen its links with
the development community.

This conference is an important opportunity for us to share our varied per-
spectives on the problems of development. The economics of development is
central to the mission of the World Bank. Economic development and the alle-
viation of poverty have been the Bank's unchanged business for twenty years.

I want to stress that development research-the analysis of why development
takes place in some settings, and why poverty persists in others-is also central
to the Bank's mission.

As Larry Summers emphasized in his ad-dress to last year's conference, knowl-
edge is essential for effective action in a world of finite resources. It is the search
for ideas which could make a difference to development that has kept research at
the center stage in this organization.

In this pursuit of worthwhile ideas, we must continue to examine develop-
ment policy in pragmnatic, operational terms that we can discuss with our mem-
ber countries and that they can implement and sustain under diverse social and
political circumstances.

Over time our research topics have broadened to indlude issues in health,
education, and environmental management. Yet we have not abandoned our
past focus on capital accumulation, industrialization, and the role of govern-
ment. Even now we are hard at work improving our understanding of how these
last three elements have successfully transfonred Japan and the newly indus-
trialized countries in East Asia.

We have learned that it is unrealistic to believe that the invisible hand of the
market is all that is needed to promote development. Governments must lend the
market a helping hand-by doing well those things that only the public sector
can do and by avoiding those activities best left to the private sector.

Development economics is at once the oldest and the newest branch of eco-
nomics. Adam Smith began, after all, with an inquiry into the nature and causes

Lewis T. Pteston is president of the World Bank.
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8 Opening Remarks

of the wealth of nations, and yet there is much we do not know. Overall,
'advances in developing countries in the past twenty-five years have been impres-
'sive. Life expectancy has risen by ten years, infant mortality rates have been
halved, and per capita income in low-income countries has nearly doubled.

At the same time, country-by-country experience has been highly variable.
Thirty-six countries were poorer at the end of the 1980s than they were twenty-
five years ago, and incomes declined on two continents in the past decade. We
need to understand the reasons for this dedine if we are to reduce poverty and
improve living standards.

Increasing our knowledge about the determinants of development will require
ingenuity and resources as well as insights about what policies to pursue. We
also have much to learn from the different perspectives and experiences that
each of us brings to the common pursuit of such knowledge.

Development needs the help of practitioners, policymakers, and scholars to
* ;;- - identify the ideas and areas that should be pursued and to seek the approaches

that are likely to yield the highest returns. It is only through an open dialogue
that allows us to test each other's premises and assumptions about development
and challenges past practices that we can hope to shape the intellectual founda-
tions for effective development.

As several of the papers at this conference will tell us, ideas are seminal to
successful development. We can generate new ideas, and we can adapt and use
existing ones. I invite all of you to join both of these ongoing endeavors at the
World Bank.

Y.
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KEYNOTE ADDRESS

The State and Economic Development:
A Mexican Perspective

Pedro Aspe and Jose Angel Gurria

Some time ago, Albert Hirschman (1958) said that development is like a jigsaw
puzzle: it is easier.to fit in a particular piece when the adjoining pieces are
already in place; the pieces that are hard to find are those with only one neighbor
in place. This clever analogy evokes two very inportant economic principles
that both researchers and policymakers are rediscovering as we move from the
decade of adjustment to a new period of rtform and growth. The first one is that
during the early phases of development, when an economy is no more than a
collection of fragrnented markets and regions, the establishment of government
institutions, the construction of infrastructure, and the direct participation of
the state in some areas of the economy are not only desirable but indispensable
preconditions for the growth process.

The second principle is more in line with the recent theories of endogenous
economic growth (see Scott 1991; Romer 1989; Lucas 1988; and Uzawa 1965).
It reflects the notion that the opening-up of investment opportunities through
changes in the environment where individuals work, save, and invest both cre-
ates and reveals new investment opportunities. In Hirschman's example, once
the difficult parts of the puzzle have been solved, the remaining pieces begin to
fall into place almost automatically. What this means for the role of the state in
economic development is that after an initial period of protection and goven-
ment intervention, growth no longer responds as strongly to further involvement
as it did during the very first stages of industrialization. Furthermore, this anal-
ogy conveys the notion that once the basic institutional framework has been
implemented, the public will be better served by indirect support of economic
activity through deregulation, privatization, trade liberalization, and a competi-
tive environment than by direct government participation in production
activites.

With these two principles in mind, we would like to briefly elaborate on the
consequences of structural reform of the public sector, using the Mexican expe-
nence as an example.

Pedro Aspe is Mexico's minister of finance and public credit, and Jose A. Gurrla is Mexico's under-
secretary for international financial affairs. The address was delivered by Mr. Gurria.

© 1993 The Internationm Bank for Reconstruction and Development / THE WORLD BANK
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-10 Keynote Address

'From a long-term perspective, Mexico's years of low output growth and high
inflation are more the exception than the rule. For example, between 1950 and
1970 Mexico had a remarkable macroeconomic record: gross domestic product
(GDP) expanded at an average rate of nearly 6.6 percent a year, while annual
inflation- was below 4.5 percent. This era was in many ways the result of the
ripening of institutions brought into being by the Mexican Revolution (1910-
20), combined with the more stable performance of world markets. The devel-
opment strategy was aimed at linking markets throughout the country by invest-
ing heavily in infrastructure, telecommunications, energy, and transport. Agri-
cultural production was stimulated by land distribution, and industrialization
was promoted through import substitution.- These structural elements were
backed by strict fiscal and monetary discipline. Throughout these years public
sector borrowing requirements were consistently less than 3 percent of GDP,

while the available instruments of monetary control emphasized price and
exchange rate stability.

These results suggest that there was no reason to argue that Mexico's eco-
nomic strategy-based on protection, financial repression, and the strong pres-
ence of the state-was not adequate. At the same time, some problems revealed
that there was a limit to how far and how long this strategy could continue. For
instance, in the late 1960s it was already apparent that domestic and foreign
private investment were slowing down. One -important reason for this was that
protected oligopolies had already achieved strong market presence and had little
incentive to keep on growing by increasing employment and productivity. Thus
in the 1970s, pressed to offer work for a rapidly increasing population, Mexico
had two alternatives: shift to an export-oriented economy, as the Republic of
Korea did in 1965, or stay the course, filling the gap created by the dedining role
of private investment with government spending. At the time the authorities
opted for the latter.

By 1972 Mexico was on the road to higher inflation. The public sector deficit,
which was slightly more than 2 percent of GDP in 1971, began to grow, financed
by an inflation tax and external borrowing, and reached 9.1 percent of GDP in
1976. Facing its first financial crisis since 1940-and the first devaluation of the
peso against the dollar in twenty-two years-the government conceded that
Mexico had to undertake a structural reform to restore growth and stability.
However, the discovery of large oil reserves and the possibility of continued
access to international financial markets not only postponed the needed reform
but convminced the authorities that the economy could grow even faster. For
some time GDP increased at about 9 percent a year, as inflation crept into the
double-digit range, until 1982, when Mexico reached the limit of external bor-
rowing capacity.

The 1982 crisis was the worst since the Great Depression. The event was not a
temporary slowdown but the reflection of fundamental disequilibria that seri-
ously jeopardized the long-term viability of the economy. The cumulative effects
of previous fiscal and external imbalances created major hurdles. Overall, the
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public sector borrowing requirement was 16.9 percent of GDP. Net external
transfrrs in the following years amounted to 6 percent of GDP. On the structural
side, the financial sector lacked the flexibility to halt capital flight and to inter-
mediate savings efficiently; excessive reliance on oil exports made the fiscal and
external accounts extremely vulnerable to terms of trade shocks; the tax system
was seriously impaired by evasion and conspicuous subsidies; and the economy
remained shielded from international competition by prohibitive tariffs and
numerous quantitative restrictions. Trade policy, in particular, fostered ineffi-
cient private enterprises in the industrial sector, many of which had to be res-
cued by the government.

In retrospect, the purpose of government intervention during the 1970s and
early 1980s was to maintain emnployment and economic activity while responding
to the most pressing social needs of the population. The years of adjustment and
crisis proved that by trying too hard, the authorities failed to meet both goals. A
growth strategy based on expanding inefficient parastatals could not be sustained
with a hard extemal budget constraint. Covering the losses of the parstatals
diverted resources from investments in health, education, and infrastructure.

For example, Sidermex, a steel complex, accumulated losses of more than $10
billion in a decade as a result of poor management, bad investment decisions,
and severe union problems. Those same resources could have provided drink-
able water, sewerage, and health and education facilities to all the marginal
communities in the southeastern part of the country.

For the past ten years Mexico has followed an economic strategy that combines
- . stabilization and structural change. President de la Madrid emphasized the per-

manent correction of macroeconomic imbalances, while the government of Presi-
dent Salinas de Gortari has stressed eliminating the institutional distortions that
had inhibited the participation of the civil society in the development process.

On the macroeconomic side, the adjustment has been extraordinary. The
budget deficit, which had reached 17 percent of GDP in 1982, recorded a surplus
of 6 percent last year. The public sector balance registered a deficit of slightly
more than 1 percent of GDP last year and is expected to record a surplus of 1
percent in 1992 (without the proceeds from privatizations). But far more inpor-
tant than the figures themselves is the way in which adjustment was imple-
mented in the broader context of the reform of the state.

To make adjustment permanent, it was necessary to reduce the size of the
general government; to privatize, shut down, or transfer parastatal enterprises;
to renegotiate the external debt; and to put in place fiscal reforms that would
lower tax rates and increase compliance. In addition, to reinforce the anti-
inflationary thrust of adjustment, nontariff barriers were eliminated and tariffs
were lowered and rationalized.

The outcome of the stabilization effort is encouraging so far. Inflation fell
from an annualized rate of nearly 200 percent in January 1988 to 18.8 percent
in- 1991. After zero growth between 1982 and 1988, GDP has been growing at
-twice the rate of population growth for the past three years.
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The old literature on development and the new views on growth point to the
importance of government efforts to bridge missing markets and open oppor-
tunities for civil society. From the perspective of Mexico's experience, we should
add a third element to this list: the social dimension of a leaner-but stronger-
government.

Today, state participation in economic activity is very different from a decade
ago. Growth policies are geared toward creating a propitious climate for the
participation of individuals. Instead of subsidies and nationalization, the
emphasis is on the elimination of institutional constraints on competition, the
creation of new markets, and the generation of opportunities for all members of
the population. Let me illustrate with some examples.

In the financial sector, the authorities have introduced new instruments to
make possible intertemporal and intergenerational transfers and to hedge
against inflation and exchange rate risks. Transactions that were impossible
only three years ago are now encouraged through inflation- or exchange-rate-
indexed bonds, flexible-rate and variable-maturity treasury bills, or specially
designed individual retirement accounts.

The apparatus of development financing has also been revamped. In 1987 the
National Industrial Development Bank (Nacional Financiera) allocated 94 per-
cent of its total credit program to large (and inefficient) parastatal enterprises
and the remaining 6 percent to small and medium-size enterprises. In 1991 it
applied only 6 percent of total credits to parastatals and the rest to the private
sector. Credit policy aims to provide access, not subsidies, to small entrepre-
neurs who are ineligible for financing through normal commercial bank lending
because they lack a credit history.

Fiscal reform, apart from the international harmonization of rates and the
effort to increase compliance, also focuses on integrating marginal producers
into the formal economy through a transitional regime that does not require
small firms to maintain complex accounting standards but obliges them to regis-
ter revenues and expenses so that taxes can be calculated. Aside from the direct
revenue implications, this reform helps small firms change from inefficient enti-
ties to competitive enterprises. The financial information they record for taxes
also helps them to track their profit performance and to compare it against their
competitors'.

In addition to the divestiture or closing of more than 900 of the 1,155 enter-
-prises under state control in 1982, Mexico has deregulated ground and air
transport, telecommunications, fisheries, textiles, automobiles, and foreign
investment and has passed new laws on technology, patents, and trademarks. A
recent constitutional reform gives legal title to very small holdings (known as
-eidatarios), to communal workers, and to small farmers so that they are free to
sedl or lease the land or use it as collateral.

In the external sector the unilateral dismantling of trade barriers has been
followed by a series of bilateral and multilateral negotiations for free trade
areas. An agreement has already been signed with Chile, negotiations are now
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under way with Canada and the United States to form a North American Free
Trade Area, and talks are being held with Venezuela, Colombia, and the Cen-
-tral American countries. The new opportunities to conduct business have
renewed enthusiasm for foreign and domestic investment. Foreign investment
flows in 1991 reached $12 billion, the largest amount ever recorded and almost
equal to total foreign investment in Mexico prior to 1982.

The reform of the state, however, is not exclusively aimed at increasing eco-
nomic efficiency and promoting faster growth. It also has a vigorous social
dimension. The correction of fiscal disequilibria has gradually strengthened the
state's capacity to provide basic social infrastructure, health and education,
public safety, and the administration of justice. In 1982 the federal government
transferred an amount equivalent to 12.7 percent of GDP tO the parastatals; in
1991 that figure was 2.5 percent. In contrast, social spending, which in 1988
was 32 percent of total programmable spending and 6 percent of GDP, increased
to almost 8 percent of GDP and 45.5 percent of programmable spending in 1991.
(In pesos, this translates into a 60 percent real increase between 1988 and 1992.)

Decentralized social participation has been encouraged. The National Soli-
darity Program to fight poverty is an example of the new approach. The action
program of Solidarity begins with the creation of a committee in a given town or
locality. This committee provides the govemment with a proposal, and the
project is undertaken cooperatively. The raw materials, such as bricks, cement,
and wood, are provided by the government, the engineering skills by university
students, and the labor by the local population. The program has disbursed $1
billion a year since 1989 (0.4 percent of GDP) but has already achieved remark-
able results because it has actively involved large and diverse sectors of the
population. In three years 6 million people have been given access to health
services facilities; 8 million people have been provided with drinking water; 11
million people in more than 10,000 communities now have electricity; a million
and a half children are receiving education in the new school facilities refur-
bished by parents and teachers; and a quarter of a million children have been
granted cash scholarships to complete their primary education. Hundreds of
new projects and initiatives take shape every day across the nation. In 1992 the
budget for this program is more than $2 billion.

Our generation was educated in a context in which the greater presence of the
state was considered a synonym of social justice. For many years when it was
necessary to promote industrialization, the state created enterprises and public
entities to channel resources and subsidies. It bought companies in financial
difficulties to save jobs and support production. We now see that these were not
always the right decisions. We now know that a bigger state is not necessarily a
more capable state. From the perspective of the past twenty years in Mexico, a
bigger state eventually caused lower growth, a diminished ability to respond to
social needs, and, in the end, a weaker state. The reform of the state has meant a
change from a paternalistic government to one that insists on market-driven
measures, without forgetting how much is due to those who need more.
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In the past decade the people and the government of Mexico have come a long
way, but there is still a long way to go. Inflation must be brought down to
international levels. Improvements are necessary in reregulation, deregulation,
and the modernization of government institutions to encourage growth. Reform
will only be completed, however, when all Mexicans have a decent standard of
living, access to training, and job and business opportunities.

The new views of economic development challenge both government and civil
society. They are based on the importance of the citizen and the proper organi-
zation and operation of the state. The ultimate goal is to esablish an economy in
which access to opportunities is the same for everyone within an open and fully
democratic society.
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Toward a Counter-Counterrevolution
in Development Theory

Paul Krugman

During the 1940s and 1950s a distinctive set of ideas emerged in development eco-
nomics that stressed the importance of increasing returns and pecuniary external econ-
omies arising from the effects of market size. Unfortunately, the economists who
proposed these ideas were atfirst unable, and later unwilling, to codify them in clear,
internally consistent mode/. At the same time the expected standard of rigor in eco-
nomic thinking was steadily rising. The result was that development economics as a
distinctivefield was crowded out of the mainstream of economics. Indeed, the ideas of
'bigh development theory" came to seem not so much wrong as incomprehensible.

This paper argues that in light of new developrments in industrial organization,
international economics, and growth theory, the old development economics now
looks much more sensible than it seemed during the '5:ounterrevolution" against inter-
ventionist development models. While development economics has been used tojustify
some highly destructive economic policies, there is a valid and useful set of core ideas
thatcan be usefully resurrected. Tbus this papercallsfora "counter-counterrevolution"
that restores some of the distinctive focus that cbaracterized development economics
before 1960.

Once upon a time there was a field called development economics-a branch of
economics concerned with explaining why some countries are so much poorer
than others and prescribing ways for poor countries to become rich. In the field's
glory days in the 1950s, the ideas of development economics were regarded as
revolutionary and important-and commanded both great intellectual prestige
and substantial real-world influence. Moreover, development economics
attracted creative minds and was marked by a great deal of intellectual excite-
ment.

That field no longer exists. There are, of course, many excellent people who
work on the economics of developing countries. Some of the problems they
work on are essentially generic to all countries, but there are also issues uniquely
characreristic of poorer countries, and in this sense there is a field that focuses on
the economics of underdevelopment. But it is a diffuse field: those who work on
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the economics of agriculture in the developing countries, for example, have little
(if any) overlap with those who work on developing country trade in manufac-
tures, who in turn hardly talk to those who focus on the macroeconomics of
debt and hyperinflation. And very few economists would now presume to offer
grand hypotheses about why poor countries are poor or what they can do about
it. In effect, a counterrevolution has swept development economics away.

This paper argues that the counterrevolution went too far. I will argue that
during the 1950s a central core of ideas emerged regarding external economies,
strategic complementariEy, and economic development that remains intellec-
tually valid and that may continue to have practical applications. This set of
ideas, which I will refer to as "high development theory,"' anticipated in a
number of ways the cutting edge of modem trade and growth theory. But high
development theory was virtually buried, essentially because the founders of
development economics failed to make their points with sufficient analytical
clarity to communicate their essence to other economists, and perhaps to them-
selves. Recent changes in economics now make it possible to reconsider what the

- development theorists said and to regain the valuable ideas that have been lost.
In other words, this paper caDls for a counter-counterrevolution in development
theory.

It is somewhat awkward to present a paper that is to some extent a history of
thought at a conference on current research. But development is one of those
fields (growth, trade, and regional economics are others) in which recent con-
cepts can lead to a rediscovery of the validity of discarded insights. And by
linking old ideas with the new, we may avoid repeating old mistakes and get a
chance to make new ones instead.

I. A MOTIVATING ExAMPLE: THE BIG PUSH REVISITED

The Big Push paper of Rosenstein-Rodan (1943) has inspired many inter-
pretations. Some economists read it as essentially Keynesian, a story about
interactions between the multiplier and the accelerator. Rosenstein-Rodan him-
self seems to have had some more or less Keynesian idea about effective demand
in mind, with (as we will see) considerable justification. Other economists saw it
as an assertion that growth must be somehow "balanced" in order to be success-
ful. Indeed, Hirschman (1958) cast The Strategy of Economic Development as
an argument with-and refutation of-Rosenstein-Rodan (and others of the
balanced-growth school), which I will argue was both a misunderstanding and
self-destructive. Yet other economists tried to generate low-level equilibrium

- :traps by invoking such mechanisms as interactions among income, savings, and
population growth (see, for example, Leibenstein 1957; Nelson 1956). Such

1. It will become apparent that what I identi as 'high development theory" is essentially the nexus
among the external economy/balanced growth debate, the concept of linkages, and the surplus labor
doctrine. This theory's golden age began with Rosenstein-Rodan (1943) and more or less ended -with
rHirschinan (1958). Obviously this nexus does not cover all of what was happening in the field of

devdopment economics even at that time, but it is the core of what I believc needs to be recaptured.
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mechanisms can also justify a Big Push, but they are very far from the spirit of
the original story.

Fairly recently, however, Murphy, Shleifer, and Vishny (1989) offered a for-
nmalization of the Big Push that is quite dose to the original spirit and also quite

revealing about the essential aspects of high development theory. I offer a
slightly streamlined presentation of their model and then turn to what it tells us.

The Big Push Model of Murphy, ShZeifer, and Vishny

The model examines an economy that is closed to international trade. The
economy can be described by assumptions about factor supply, technology,
dernand, and market structure. This model can serve as a motivating example to
explain both the elements of high development theory and why that theory failed
to establish a secure place in the mainstream of economics.

Factor supply. The economy is endowed with only a single factor of
production-labor-in fixed total supply L. Labor can be employed in either of
two sectors: a "traditional" sector, characterized by constant returns, or a 'mod-
ern" sector, characterized by increasing returns. Although the same factor of
production is used in the traditional and modern sectors, it is not paid the same
wage. Labor must be paid a premium to move from traditional to modern
employment. We let w > I be the ratio of the wage rate that must be paid in the
modern sector to that in the traditional sector.

Tecbnology. It is assumed that the economy produces N goods, where N is a
large number. We choose units so that the productivity of labor in the tradi-
tional sector is unity in each of the goods. In the modern sector unit labor
requirements are decreasing in the scale of production. For simplicity, decreas-
ing costs take a linear form. Let Q, be the production of good i in the modern
sector. Then if the modern sector produces the good at all, the labor require-
ment will be assumed to take the form

-(1) - Li=F+cQ

where c < 1 is the marginal labor requirement. Note that for this example it is
assumed that the relationship between input and output is the same for all N
goods.

Demand. Demand for the N goods is Cobb-Douglas X-rd symmetric. That is,
each good receives a constant share 1/N of expenditure. The model will be
static, with no asset accumulation or decumulation; expenditure thus equals
income.

Market structure. The traditional sector is assumed to be characterized by
perfect competition. Thus, for each good there is a perfecty elastic supply from
the traditional sector at the marginal cost of production; given our choice of
units, this supply price is unity in terms of traditional sector labor. By contrast, a
single entrepreneur is assumed to have the unique ability to produce each good
in the modem sector.
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How will such a producer price? Given the assumption of Cobb-Douglas
demand and a large number of goods, she will face unit-elastic demand. If she
were an unconstrained monopolist, she would therefore raise her price without
limit. But potential competition from the traditional sector puts a limit on the
price: she cannot go above a price of 1 (in terms of traditional labor) without
being undercut by traditional producers. So each producer in the modem sector
will set the same price-unity-as would have been charged in the traditional
sector.

We can now ask the question, will production actually take place in the
traditional or the modern sector? To answer this, it is useful to draw a simple
diagram (figure 1). On the horizontal axis is the labor input, Li, used to produce
a typical good. On the vertical axis is that sector's output, Q;. The two solid
lines represent the technologies of production in the two sectors: a ray from the
origin for the traditional sector, a line with a slope of 1 Ic for the modern sector.

From this figure it is immediately possible to read off what the economy
would produce if all labor were allocated to either the modem or the traditional
sector. In either case LIN workers would be employed in the production of each
good. If all goods are produced traditionally, each good would have an output
Q1. If they are all produced using modem techniques, the output is Q2. As
drawn, Qz > Q1; this will be the case provided that

(2) C~~~~LIN) - F> N-- (2) , > LI
C

that is, as long as the marginal cost advantage of modem production is suffi-

Figure 1. The Big Push
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ciendy large, or fixed costs are not too large, or both. Since this is the
interesting case, we focus on it.

But even if the economy could produce more using modem methods, this
does not mean that it will. Production must be profitable for each individual
entrepreneur in the modern sector, taking into account the necessity of paying
the premium wage w, as well as the decsions of all other entrepreneurs.

Suppose that an individual firm starts modem production while all other
goods are produced using traditional techniques. The firm will charge the
same price as that charged by traditional makers and hence will sell the same
amount. Because there are many goods, we may neglect any income effects
and suppose that each good continues to sell Ql. Thus, this fim would have
the production and employment illustrated by point A.

Is this a profitable move? The firm uses less labor than would be required
for traditional production but must pay that. labor more. Draw in a ray from
the origin whose slope is the modem relative wage w; OW in the figure is an
example. Then modern production is profitable given traditional production
elsewvhere if and only if OW passes below A. As drawn, this test is of course
failed: it is not profitable for an individual firm to start modem production.

In contrast, suppose that all modern firms start simultaneously. Then each
firm will produce Q2, leading to production and employment at point B.
Again, this will be profitable if the wage line OW passes below B. As drawn,
this test is satisfied.

Obviously there are three possible outcomes.2 If the wage premium w - is
low. the economy always "industrializes"; if it is high, it never industrializes;
and if it takes on an intermediate value, there are both low- and high-level
equilibria.

One would hardly condude from this model that the existence of multiple
equilibria is likely; even given the assumptions, such multiple equilibria will
occur only for some parameter values. And it is easy to critique the plausibility
of the assumptions. Yet the model can serve as a useful jumping-off point for
thinking about development models.

Some Analytical Implications

The Big Push model may be viewed as a minimalist demonstration of the
potential role of pecuniary external economies for development, of the neces-
sary conditions for such external economies, and of what a model of external
economies must include.

External economies. It is dear that when there are two equilibria in this
model, the movement from one to the other involves meaningful external
economies. This is true even if one takes the wvage premium for the modem
sector to represent payment for the disutility of modem life; that is, if one

.2. Actually four, if one counts the case in which (2) is not satisfied, so that the economy actually
produces less using modern techniques. In this case it dearly stays with the traditional methods.
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regards the gain in wages when workers move from traditional to modern jobs
as having no welfare significance. Even in that case the industrialized equilib-

- - rium leaves workers indifferent while generating profits that would otherwise not
- - exist. If one instead offers some kind of efficiency wage or surplus labor argument

that places at least partial value on the rise in wages, the case is that much
stronger.

But there are no technological external economies in the model. Why do pecu-
niary external economies matter here?

Necessaryconditions. Two conditions are necessary togenerate external econ-
omies in this model. First, there must be economies of scale in production. This is
obvious from the geometry: if there were no fixed costs in the modem sector, the
profitability of modern firms would not depend on how many other firms were
using modem techniques.

Second, the modem sector must be able to draw labor out of a traditional sector
that pays lower wages. I would like to stretch the point a bit here and think of the
essence of the condition as the availability of an elastic supply of labor to the mod-
em sector-labor that would not be employed in equally productive occupations
otherwise. (This is what gives the model its vaguely Keynesian feet.) It is thus the
interaction between internal economies of scale and elastic factor supplies that
gives rise to de facto external economies.

Modeling. A final point is crucial. In writing a coherent model of the Big Push,
it is necessary to deal with the problem of market structure. As long as there are
unexhausted economies of scale in the modem sector, which are crucial to the
whole argument, one must face up to the necessity of modeling the modern sector
as imperfectly competitive. In the Murphy, Shleifer, and Vishny (1989) formula-
non, imperfect competition is dealt with by assuming a set of limit-pricing
monopolists. This works well here, although, as we will see, it is not always an
adequate device. The point is, however, that one must deal with the issue some-
how. To the extent that there is anything to high development theory, it is inti-
mately bound up with imperfect competition. If one tries to fudge that issue, as
many economists have, one ends up with mush.

There are, unfortunately, no general or even plausible tractable models of
imperfect competition. The tractable models always involve some set of arbitrary
assumptions about tastes, technology, behavior, or all three. This means that in
order to do development theory one must have the courage to be silly, writing
down models that are implausible in the details in order to arrive at convincing
higher-level insights.

This is not a new lesson. Trade theorists learned it more than a dozen years ago,
when they realized that a reconstruction of trade theory to take account of
increasing returns would necessarily involve abandoning all pretense of gener-
ality; growth theorists learned the same lesson a few years later. High develop-
ment theory faltered because it did not take the same leap.
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.I. THE ELEMENTS OF HIGH DEVELOPMENT THEORY

This section offers an interpretive sumnmary of the main elements of high
development theory. It is not a literature survey: I base the discussion on only a
few authors and must admit that I am imposing more coherence on their views,
both across authors and within the work of an individual author, than an
unbiased reader is likely to discover on reading their works. So this is, in a way,
a statement of what high development economics could or should have been,
rather than a portrait of what it was.

Economies of Scale and External Economies

A casual reading of the development literature suggests that there is a dividing
; line around 1960. Before 1960 writers on development generally assumed that

economies of scale were a limiting factor on the ability to establish profitable
industries in developing countries and that in the presence of such economies of

- scale pecuniary external economies assumed real welfare significance. They
seem, however, to have been unaware of the degree to which economies of scale
raise problems for explicit modeling of competition and of the extent to which
the drive for formalism was pushing economics toward explicit models.3 After
1960, by contrast, economists working on development had been trained in the

- - forrnalism of constant-returns general equilibrium; they did not so much reject
the possibility that economies of scale might matter as simply fail to notice it.

The Big Push model presented above is one in which economies of scale at the
plant level and an elastic supply of factors of production interact to yield pecuni-
ary extemal economies with real welfare significance. In retrospect, it is remark-
able how clearly similar stories were presented in many papers from the era of

: ; - qhigh development theory-and also how unaware many of the authors seem to
have been of the extent to which their conclusions depended crucially on the
non-neoclassical assumption of significant unexploited scale economies.

-- We begin with Rosenstein-Rodan (1943). In his seminal paper he illustrated
his argument for coordinated investment by imagining a country in which
20,000 (!) "unemployed workers ... are taken from the land and put into a
large new shoe fatory. They receive wages substantially higher than their pre-
viois income in natura." Rosenstein-Rodan then goes on to argue that this
investment is likely to be unprofitable in isolation but profitable if accompanied

- by similar investments in many other industries. Both crucial assumptions are
clearly present: the assumption of economies of scale, embodied in the assertion
that the factory must be established at such a large scale, and the assumption
that these workers can be drawn elastically from among the unemployed or
poorly paid agricultural workers.

3. In the field of economic geography, in which some of the tradition of high development theory
survives, it appears chat the problems raised by economies of scale for marker structure are still not
appreciated. See, for example, Dicken and Lloyd (1990), an excellent and clear-headed survey that
nonetheless blithely ignores the problems of marker structure.
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Some-although not all-subsequent development writers invoked economies
of scale as crucial to external economies. In the best papers the basic story comes
through clearly. Fleming (1955) presented an analysis of the nature of external
economies in development that focused on the interaction between factor supply
and scale economies and that also, unlike Rosenstein-Rodan, points out. dearly
that the case for coordination falls apart w;`'out both assumptions.

Hirschman (1958) is not usually thought of as a thinker preoccupied with non-
convexities. Nevertheless, his explanation of the concept of backward linkages
explicitly invokes the importance of achieving minimum economic scale, and his
discussion of forward linkages alludes to the role of scale as well, although more
vaguely. I would argue, then, that a central concept of high development theory
circa 1958 was the idea that economies of scale at the level of the individual plant
translated into increasing returns at the aggregate level through pecuniary exter-
nal economies. Admittedly some of the literature of the time does not seem to
agree with my argument that scale economies were a key.element of the theory.
Nurkse (1952), while accepting that indivisibilities play a role in virtuous circles
of development, denies that they are essential. Scitovsky (1954), in making the
dear distinction between technological and pecuniary external economies, makes
the now classic point that in competitive equilibrium it is actually efficient to
ignore pecuniary external effects. When he searches for reasons to soften this
conclusion, he provides only a single paragraph on scale effects, then turns to an
extended discussion of expectational errors. Lewis's (1955) text on economic
growth seems fairly innocent of the whole idea of external economies; indeed, the
term does not even appear in the index. And Myrdal's (1957) exposition of the
role of "circular and cumulative causation' sounds as if it must surely include a
major role for economies of scale, but I have been unable to find in his work a
single- even indirect-reference to their role. Indeed, when he offers an example
of the process of circular causation, the external economies occur through the tax
rate rather than through any private market spillover.

So it may be giving too much credit to our intellectual forerunners to think of
1950s development theory as involving a general appreciation of the way econ-
omies of scale at the level of the individual plant can aggregate to strategic comple-
mentarity at the level of the economy. But at least some theorists seem to have
understood the point quite clearly.

Factor Supply

Probably the most famous paper in the literature of development economics is
- Arthur Lewis's (1954) "Economic Developmentwith Unlimited Supplies of

Labor." In retrospect it is hard to see exactly why. One interpretation of Lewis's
argument is that the shadow price of labor drawn from the agnrcultural sector in
developing countries is zero-or at least low-so that the social return to invest-
ment in industry exceeds its private return. It was pretty obvious even early on,
however, that this was a fragile basis for the justification of protection and the
promotion of industry.
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Why then was Lewis so influential? One reason was probably that the surplus
labor story, unlike many of the other development stories emerging at the time,
could be formalized with relative ease; thus it gave economists a way to follow
the mainstream's increasing emphasis on rigor and formalism while continuing
to work on development. But even though Lewis himself made no reference to
the external economy/development literature, his defense of the surplus labor
idea also helped shore up one of the lk, ideas of that literature. The assumption
that additional labor in the manufacturing sector could come out of rural under-
employment was, as already noted, central to Rosenstein-Rodan (1943), and
Fleming (1955) observed that in the absence of such an assumption industrial
investments would be substitutes instead of complements.

Rosenstein-Rodan and Lewis stressed the elasticity of labor supply as a key
factor in development. Other authors, such as Nurkse (1952), stressed the elas-
ticity of capital supply, which also has a potential role in Murphy, Shleifer, and
Vishny's (1989) two-period version of the Big Push. Krugman (1990) raises the
possibility of multiple equilibria, and Hirschman (1958) emphasized at length
the extent to which investment opportunities could elicit additional savings.
Again, it may be stretching the point, but many development theorists in the
1950s seem to have been aware that elasticity of factor supply was also crucial to
an external economy story of development.

It may be worth pointing out that in regional economics and economic geog-
raphy, it is entirely natural to assume high elasticity of factor supply to a particu-
lar region, since factors of production may be attracted from other regions. This
is one reason why the tradition of high development theory remained alive much
longer among geographers than among economists; development stories such as
those of Pred (1966) continued to seem natural and plausible.

Backward and Forward Linkages

The idea of linkages is one of the greatest sources of confusion in thinking
about both the theory of development and development in practice. Hirschman
(1958) introduced the term and presented it as something quite new. Later
commentators have taken him at his word. Thus Little (1982) insists that since
other authors had already explored at some length (if with some confusion) the
possible role of pecuniary external economies, Hirschman's linkage concept
must have crucially involved a nonpecuniary element. Yet in Hirschman's defini-

; -- - tion of backward linkages, as already mentioned, the role of pecuniary exter-
.; nalities linked to economies of scale is quite explicit: an industry creates a

.*.- - . backward linkage when its demand.enables an upstream industry to be estab-
; lished at minimum economic scale. The strength of an industry's backward

.- -: - 'linkages is to be measured by the probability that it will push other industries
over the threshold.

Forward linkages are also defined by HIirschman as involving an interaction
between scale and market size; in this case the definition is vaguer, but it seems
to involve the ability of an industry to reduce the costs of potential downstream
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users of its products and thus, again, push them over the threshold of
-2 -~ - - profitability.

Seen in this way, the concepts of forward and backward linkages seem quite
straightforward-and also less distinctive to Hirschman. Fleming (1955), in
particular, argued that the "horizontal" external economies of Rosenstein-
Rodan were less important than the "vertical" external economies that result
when intermediate goods are produced subject to scale economies, which sounds
awfully dose to linkage theory.

It is also possible to offer simple formal models illustrating the concepts of
forward and backward linkages. Indeed, the Murphy, Shleifer, and Vishny Big
Push model can be seen as essentially driven by the backward linkages among
goods; each good produced in the modern sector enlarges the markets for all
other goods.

Forward linkages are a little more difficult to model. They ordinarily arise in
the context of industries producing intermediate goods (although not always, as
described below); this means that a more complex structure than that presented
in the model above is required. Also, the limit-pricing assumption that makes
imperfect competition easy in the Big Push model immediately rules out any
forward linlcage, since cost savings are never passed on to downstream
consumers.

There are, however, slightly but not much more difficult models in which
both forward and backward linkages do appear. In particular, in models of
economic geography (Krugman 1991) it is quite natural to try to model concen-
trations of population by assuming that factor mobility interacts with economies
of scale at the plant level to generate external economies.

In the simplest such model, a geographic concentration of manufacturing is
held together for two reasons: firms want to locate close to the large market
provided by other firms' workers (a backward linkage), and workers want to
live dose to the supply of goods provided by other firms (a forward linkage).
The appendix to this paper presents this simplest model (again in a somewhat
streamlined form compared with its initial version) and shows how the algebra
naturally gives rise to terms that can be identified with forward and backward
linkages.

As in the case of Lewis, it is slightly puzzling that Hirschman's work had such
an impact. What he seems to have offered by way of distinct analysis were two
hints about development planning. First, the focus on linkages involving inter-
mediate goods rather than final demand suggested that developn -it efforts
could focus on a few strategic industries rather than seek an economywide Big
Push; hence Hirschman's view that he was an opponent of Rosenstein-Rodan
and Nurkse, even though they were far doser to one another in world view than
any of them was to the emerging views of mainstream economics. Second,
-Hirschman's discussion seemed to suggest that appropriate critical industries
could be identified by examining input-output tables, an exciting suggestion for
the quantitatively oriented planner.
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In fact, the concept of linkages, even as Hirschman presented it, implied no
such thing. Consider the input-output structure illustrated by the arrows in figure
2. Imagine that there are four industries-A, B, C, and D. A is a pure
intermediate-good industry, and B makes no direct use of factors of production.
By contrast, C sells part of its output directly to final demand, while D uses pri-
mary inputs as well as inputs from C. Any classification using the input-output
table will suggest that A has stronger forward linkages than C and that B has
stronger backward linkages than D. But what if A and B are characterized by
constant returns, while C and D are characterized by economies of scale? Then it
could easily be that there is a coordination problem for C and D-that neither
industry will emerge unless assured of sufficient scale of the other-without any
corresponding problem for A and B. In other words, lots of entries in the input-
output table tell the analyst little about which industries might actually play a
catalytic role for the economy.

In general, it seems best to regard "linkages' as simply a particularly evocative
phrase for the strategic complementarities that arise when individual goods are
produced subject to economies of scale. This, in effect, argues that Hirschman's
distinctive contribution was more one of style than of substance, a point to which
I will return below.

Summary

I have argued that a number of works in development economics written during
the 1950s contained, more or less explicitly and more or less self-consciously, a
theory in which strategic complementarity played a key role in development, in
which external econcni es arose from a circular relationship whereby the decision
to invest in large-scale production depended on the size of the market, and in
which the size of the market depended on the decision to invest. Whatever the
practical relevance of this theory, it made perfecdy good logical sense.

Figure 2. Input-Output Linkages among Four Industries
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Yet this development theory was subsequently abandoned to such an extent
-- that classic papers in the field began to seem, as the physicist Wolfgang Pauli used

to say, "not even wrong"-simply incomprehensible. We next turn to the reasons
for that abandonment.

III. THE DECLINE OF HIGH DEVELOPMENT THEORY

Why did development economics fade away? One can, with some justification,
offer the cynical explanation that the field waned with its funding. After all, devel-
opment economists were most often consulted or given positions of influence in

- - connection with the disbursement of foreign aid. As foreign aid became increas-
ingly unpopular with the electorates of rich nations and as the real value of such
aid not only failed to keep pace with gross world product but actually declined,
development economics became a much less exciting career. One may also argue
that development economics was discredited by a lack of practical success. After

* all, compared with the hopes of the 1950s and the 1960s, the performance of most
developing countries has been dismal. (Indeed, the polite phrase -developing
country" itself has become an embarrassment when it must be used in such sen-
tences as "Per capita income in the developing countries of Sub-Saharan Africa has
declined steadily since the mid-1970s.") It is unfair to blame Western economists
for more than a small fraction of this failure but, as described below, the ideas of
development economics were too often used to justify policies that in retrospect
impeded rather than encouraged growth. Where rapid economic growth did
occur, it happened in ways that were not anticipated by the development
thieorists.

Yet neither declining external demand for development economists nor their
practical failures ully explain the collapse of the field. Purely intellectual prob-
lems were also extremely important. During the years when high development
theory flourished, the leading practitioners failed to turn their intuitive insights
into clear-cut models that could serve as the core of an enduring discipline.

Failures of Formalism

From the point of view of a modem economist, the most striking feature of the
works of high development theory is their adherence to a discursive, non-
mathematical style. Economics has, of course, become vastly more mathematical
over time. Nonetheless, development economics was archaic in style even for its
own time. Of the four most famous works, Rosenstein-Rodan's was approxi-
mately contemporary with Samuelson's formulation of the Heckscher-Ohlin
model, while Lewis, Myrdal, and Hirschman were all roughly contemporary with
Solow's initial statement of growth theory.

The problem was not that development economists were peculiarly incapable
mathematically. Hirschman made a significant contribution to the formal theory
of devaluation in the 1940s, while Fleming helped create the still-influential
Mundell-Fleming model of floating exchange rates. Moreover, development
practitioners were at the same time generating mathematical planning models-
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first Harrod-Domar-style growth models, then linear programming ap-
proaches-that were actually quite technically advanced for their time.

So why wasn't high development theory expressed in formal models? Almost
certainly for one basic reason: the difficulty of reconciling economies of scale with
a competitive market structure.

The examples of the Big Push model and the linkage model show that models in
tile spirit of high development theory need not be very complicated. They must,
however, somehow deal with the problem of market structure. This essentially
means making some peculiar assumptions that allow one to exploit the bag of
tricks that industrial organization theorists developed for thinking about such
issues in the 1970s. In the 1950s, although the technical level of development
economists was actually high enough to allow them to do the same thing, the bag
of tricks wasn't there. So development theorists were placed in an awkward bind,
with essentially sensible ideas that they could not quite express in fully worked-
out models. And the drift of the economics profession made the situation worse.
In the 1940s-and even in the 1950s-it was still possible for an economist to
publish a paper that made persuasive points verbally without tying up all the loose
ends. After 1960, however, the response to a paper like Rosenstein-Rodan's
would have been: "Why not build a smaler factory (for which the market is ade-
quate)? Oh, you're assuming economies of scale? But that means imperfect com-
petition, and nobody knows how to model that, so this paper doesn't make any
sense." It seems safe to say that such a paper would have been unpublishable any
time after 1970, if not earlier.

Some development theorists responded by getting as dose to a formal model as
they could. This is to some extent true of Rosenstein-Rodan, and certainly of
Fleming (1955), which gets painfully close to being a full model. But others at
least professed to see a less fornal, less disciplined approach as a virtue. It is in this
light that one needs to see Hirschman and Myrdal. These authors are often cited
today (by me among others) as forerunners of the recent emphasis in several fields
on strategic complementarity. Their books, however, actually marked the end,
not the beginning, of high development theory. Myrdal's central thesis was the
idea of "circular causation." But the idea of circular causation is essentially
already there in Young (1928), not to mention Rosenstein-Rodan, or Nurkse,
who in 1952 referred repeatedly to the circular nature of the problem of getting
growth going in poor countries. So Myrdal was, in effect, encapsulating an
already extensive and familiar set of ideas rather than a new departure. Similarly,
Hirschman's idea of linkages was more distinctive for the effectiveness of the term
and the policy advice that he derived loosely from it than for its intellectual nov-
elty; in effect Rosenstein-Rodan was already tailing about linkages, and Fleming
very explicitly had both forward and backward linkages in his discussion.

What marked Myrdal and Hirschman was not so much the novelty of their
ideas but their stylistic and methodological stance. Until their books were pub-
lished, economists doing high development theory were trying to be good main-
stream economists. They could not develop full formal models, but they got as
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close as they could to the increasingly model-oriented mainstream. Myrdal and
Hirschman abandoned this effort and eventually took stands on principle against
any effort to formalize their ideas.

One imagines that this was initially liberating for them and their followers. Yet
in the end it was a vain stance. Economic theory is essentially a collection of
models. Broad insights that are not expressed in model form may temporarily

V ' attract attention and even win converts, but they do not endure unless codified in
a reproducible and teachable form. You may not like this tendency; certainly
economists tend to be too quick to dismiss what has not been formalized
(although I believe that the focus on models is basically right). Like it or not,
however, the influence of ideas that have not been embalmed in models soon

*; - decays. This was the fate of high development theory. Myrdal's effective presenta-
tion of the idea of circular and cumulative causation and Hirschman's evocation
of linkages were stimulating and immensely influential in the 1950s and early
1960s. By the 1970s (when I was a student of economics) they had come to seem
not so much wrong as meaningless. What were these guys talking about? Where
were the models? High development theory was not so much rejected as simply

- - Sbypassed.
The exception proves the rule. Lewis's surpluslabor concept was the model that

launched a thousand papers-even though surplus labor assumptions were
already standard among development theorists, the empirical basis for assuming
surplus labor was weak, and the idea of external economies/strategic comple-
nmentarity is surely more interesting. The point was, of course, that precisely

because he did not mix economies of scale into his framework, Lewis offered
theorists something they could model using available tools.

PracticalFailures

Development theorists were unable to formulate their ideas with the precision
required by an increasingly model-oriented economic mainstream and were thus
left behind- Although I believe this to be the main explanation of what went
wrong, it is also true that practical failures and empirical evidence had something
to do with the decline of development economics.

Little (1982) has pointed out that development theorists in the 1950s were by
- - and large not optimists. Indeed, they were generally more pessimistic than turned

- - ' out to be warranted (except in Africa). But their pessimism was largely based on
doubts about the ability of countries to carry out the coordinated effort that they
regarded as central to industrialization.

What actually happened was that most developing countries were quite suc-
cessful at developing industrial bases, but since these industries were highly ineffi-
cient, industralization turned out not to have much to do with development. This
called into question the whole idea that the problem of coordinating investments
in the face of external economies was a major part of the underdevelopment story.

The successes of development have also been an embarrassment for high devel-
opment theory. Most versions of that theory tacitly assumed that firms would
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produce only for the domestic market, a view that seemed sensible given the trade
pessimism of the time. The great success stories have, however, involved export-
oriented industrialization.

Another major embarrassment for development has been the realization of the
extent to which the rhetoric of development theory has been used to cover poorly
conceived or even corrupt policies. This is a familiar subject, acerbically surveyed
in Little (1982). The calculation of effective rates of protection, whatever the
method's flaws, revealed levels that were often absurdly high, some cases of nega-
tive value added at world prices, and highly variable rates of protection across
industries that were difficult to justify. Country studies of trade policy revealed a
heavy preference for complex administrative regulations that were evidently more
cosdy than tariffs and, moreover, failed to yield revenue (Litle, Scitovsky, and
Scott 1970). Studies of repressed financial systems showed similar irrationalities
(see, for example, McKinnon 1973). And it became apparent that the incentives
provided by administratively generated rents were becomming major objectives of
both legal and illegal economic activity (Krueger 1974).

These observations of bad policies based on old development economics pro-
vided a key argument in what amounted to the formation of a new orthodoxy.
Little (1982) has argued that in the 1950s what he calls a structuralise'theory of
economic development was in effect an orthodoxy. I find it hard to link the ideas
of high development theory as described above with his definition of the struc-
turalist view, which is that developing country markets are rigid and need to be
pushed into action by government. But it is certainly true that in the 1 950s market
failures were seen as pervasive, and the case for intervention was taken to be not
so much an empirical observation as an obviously true condusion from obviously
true theory. By about 1980 a belief in the efficacy of free trade and free markets for
developing countries had similarly taken hold, its intellectual credibility under-
pinned by the demonstration of market efficiency in neoclassical general equi-
librium theory. This orthodoxy also effectively denies that there is anything spe-
cial about the situation of developing countries compared with those of
richer nations. The poor are no different from you and me-they just make less
money.

What was ironic was that a competitive neoclassical orthodoxy setded in on the
development front just as that orthodoxy was breaking up in other fields.

IV. RECENT THEORETICAL DEVELOPMENTS AND HIGH DEVELOPMENT THEORY

We can now see that whatever bad politcies may have been implemented in the
name of high development theory, the theory itself makes quite a lot of sense.
Indeed, in some ways it was a remarkable anticipation of ideas that would come to
analytical fruition thirty years later in the fields, for example, of international
trade and economic growth. This section reviews these developments and asks
where we go from here: how do we recapture the insights of development eco-
nomics, and what good might they do for policy formulation?
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International Trade

One of the main empirical criticisms of models of high development theory is
their emphasis on domestic rather than international markets and their neglect
of international trade. So it is somewhat ironic that the initial rehabilitation of
the idea that economies of scale, external economies, and strategic complemen-
tarity are imnportant outside the field of industrial organization came from the
theory of international trade.

The literature on the "new trade theory" is much too extensive to cite. It is,
however, possible to summarize the main lines of thought. The initial models,
many of which are summarized in Helpman and Krugrnan (1985), invoke
economies of scale at the level of individual firms to explain national specializ-
ation in individual products and hence the observed large volumes of intra-
industry trade. In these initial reodels, economies of scale at the firm level did
not aggregate to yield any kind of strategic complementarity, and thus there
were few parallels with what I call high development theory.

In subsequent developments, however, many of the themes of high develop-
ment theory have in effect reentered. Trade theorists noted (Ethier 1982) that
increasing returns in the production of intermediate goods generate external
economies at the level of final goods. If intermediate goods are nontradable,
these de facto external economies are country-specific, and one easily generates
examples of multiple equilibria (Helpman and Krugman 1985, ch. 11).

Nor need one assume nontradability. Models in which there are nonprohibi-
tive transport costs can also yield external economies; the model in the appen-
dix to this paper is an example. And indeed in some such models the likelihood
and welfare significance of multiple equilibria can actually increase when
transport costs fall and trade increases (Krugman 1991, ch. 3). It is often
argued that Big Push stories could only be valid in an autarkic economy. What
the models suggest is that as long as some things (perhaps only factors of
production) are costly to trade, the possibility of country-specific external
economies remains.

But are such external econoniies of real practical importance for interna-
tional trade? Systematic empirical testing is difficult. At least among business
observers, however, external economy stories of international specialization
are widely accepted. Porter's (1990) analysis of international competition can
be viewed in large part as a return to traditional development themes in the
context of an advanced country.

In the academic field of intemational trade, recent work has increasingly
shifted to the analysis of long-run growth (Grossman and Helpman 1991).
This move in trade is part of the broader movement known as "new growth
theory."

Growth

The new growth theory was created by Romer (1986) and Lucas (1988). It
attempts to get away from the conventional Solow result that most long-term
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per capita. growth arises from exogenous technical progress, through three
related hypotheses: (1) social returns to investment are higher than private
returns because of external economies; (2) capital broadly defined is a much
larger share of input than conventionally measured; and (3) technical progress
is largely an endogenous result of market-driven research and development.

Of these three hypotheses, the first is clearly in the same spirit as that of high
development theory. In Rome?s initial formulation, external economies were
treated as purely technological in form. (Fashions in plausibility change: Scit-
ovsky did not hesitate to ridicule Marshall's "bucolic" examples and proclaim
the 'scarcity of pure technological external economies," and indeed most
1950s theorists seem to have regarded pecuniary externalities as the only
interesting case.) In later papers, however, Romer imported techniques from
the trade literature to show how growth driven by external economies could
arise from economies of scale at the plant.

.Given the immense interest in new growth theory, is there any point in
revisiting old development theory? Or to put it another way, even if modem
theorists have reinvented the wheel, didn't they get it better this time around?

I think the answer is no. New growth theory has been preoccupied with a
different question than high development theory: how to explain the persis-
tence of growth rather than how to get it started. And it is notable that new
growth models tend to assume that the economy has only one sector, or that
all sectors are symmetric. By contrast, high development theory had a core
preoccupation with the difference between modem sectors that were presumed
to be characterized by economies of scale and traditional sectors that were not.
Even within the modern sector, the linkage concept implied a search for key
industries. So while the philosophy of new growth theory is in essence a
rediscovery of high development. theory, it has not returned to the same
questions.

The most essential difference, of course, is that despite its abstract approach,
high development theory was intended as a guide to policy, while new growth
theory was not. The latter theorists only try to explain the world, while their
predecessors thought they could change it. The point is that if the underlying
economic assumptions of high development theory have once again been legit-
imized, one can ask the same questions again.

Policy Implications

It is not my intention to offer a clarion call for interventionist trade and
industrial policies, much less for a return to import substitution. Indeed, a
proper interpretation of the insights from old development theory (and new
trade and growth theories) suggests that the costs of fragmenting markets are
high precisely because markets are not characterized by constant returns and
perfect competition.

Instead, I want to offer two more modest suggestions. First, this survey of
intellectual developments may serve.as a caution against carrying a free-market
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orthodoxy too far. It makes considerable sense for the World Bank and other
multilateral agencies to push very hard for liberal policies in developing coun-

!'-- .' ' ' tries, given the demonstrated tendencies of these clients to engage in economi-
cally irrational interventions. But in the back of our minds we should remem-
ber that it is not true that economic theory "proves" that free markets are
always best: there is an intellectually solid case for some government promo-
tion of industry-one that has often seemed empirically plausible to sophisti-
cated observers. In other words, don't get caught up too much in the ortho-
doxy of the moment.

It is worth recalling that in the course of a generation, the ideas of high
development theory went from being regarded as self-evident to being regarded
as logically meaningless. They were actually ideas that were sensible and
coherent, but they were of more limited application than their creators imag-
ined. The lesson here is that both casual empiricism and intellectual narrow-
mindedness will lead one badly astray.

The second suggestion is that we need a reorientation of research. Research
on trade and industrial policy in developing countries is still dominated by the
agenda of the counterrevolution that began in the 1960s: the horrors of import
substitution and the distortions imposed by government policy. This is valu-
able work, and governments continue to give it opportunities to be useful. Yet
it is probably time once again to focus on market as well as government
failures.

APPENDIX. A SIMPLE MODEL OF FORWARD AND BACKWARD LINKAGES

The Murphy, Shleifer, and Vishny (1989) Big Push model essentially cap-
tures, in a minimalist way, the idea of backward linkages. The way it solves
the problem of oligopoly pricing, however (by limit pricing to the level set by a
traditional, constant-returns technology), rules out any forward linkages. The
purpose of this appendix is to show in a minimalist way how a somewhat
different formulation can produce both backward and forward linkages.

The example uses regional concentration rather than the transition from
traditional to modem production. This is largely because in Krugman (1991) 1
have already worked out this modeI (although this is a streamlined exposition).
One may also argue, however, that the regional version is more plausible than
the application to the whole transition to modernity. Indeed, Myrdal (1957)
chose to begin his discussion with the case of relative regional development
within countries rather than international disparities, presumably because he
too regarded that case as easier to sell. High development theory lived on in
the work of regional scientists such as Pred (1966) well after it had dedined to
obscurity in mainstream economics. And as a practical matter, regional dis-
parities within developing countries are significant issues. The main point of
this appendix is, however, to provide an illustrative model on which to hang
the discussion in the text.
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Assumptions of the Model

We consider a country that has two regions, East and West, and produces
two kinds of goods, agricultural and manufactured. Agricultural production is
homogeneous, produced under constant returns and perfect competition. Man-
ufactures consist of a number of differentiated products, each produced subject
to economies of scale, with a monopolistically competitive market structure.

Everyone in the economy is assumed to share the same tastes. Welfare is a
Cobb-Douglas function of consumption of agricultural goods and a manufac-
tures aggregate:

(A.1) U= Cx1 C(2-r

Note that given this functional form, 7r is the share of expenditure that falls on
manufactures.

The manufactures aggregate is in turn a CEs function of consumption of
individual manufactured goods, of which there is a large number, not all of them
actually produced:

(A.2) CM-=y Cr[

As long as a large number of manufactured goods is produced, this functional
form ensures that the elasticity of demand for any individual good is simply a.

There are two factors of production, each of which is specific to a particular
sector. "Farmers" produce agricultural goods and "workers" produce manufac-
tured goods; farmers cannot become workers or vice versa. To save notation we
choose units so that there is a total of 1 - r farmers and r workers (this choice
of units leads to the result that the wages of farmers and workers are equal in
equilibrium).

The geographic distribtion of farmers is taken as fixed, with (I - r)/2
fanners in each region. Workers move to whichever region offers them a higher
real income.

Farmers produce their goods under constant returns to scale. The economies
of scale in manufacturing take the form of a linear cost function, in which a
fixed cost in manufacturing labor must be incurred in order to produce an-y
individual variety of manufactures:

(A.3) LM;= c + Oxi.

* - - Finally, we assume that there are costs of transporting manufactured goods
between the two regions. These take Samuelson's "iceberg" form, in which only

- - a fraction of a good that is shipped arrives (so that transport costs are incurred in
-- ; - the good shipped). We let T < 1 be the fraction of a manufactured good shipped

that actually arrives. Transport of agricultural goods is assumed to be costless,
an assumption made for analytical convenience; it ensures that the wage rates of
farmers and the prices of agricultural goods are the same in the two regions.



-34 .Toward a-Counter-Cosnterevolutin in Development Theory

Pricing and Competition

Since there is a large number of potential manufactured goods, each of them
produced subject to economies of scale, there is no reason for any two fiwms to
try to produce the same good; the market structure of manufactures will there-
-fore be one of monopolistic competition.

The producer of any one good will face an elasticity of demand a. Her profit-
maximizing price is therefore a constant markup over marginal cost,

(A.4) Pi= u w

where w is the wage rate of manufacturing workers.
If there is free entrv, however, profits will be driven to zero. The zero-profit

condition may be written

(A.5) (p - ,Bw)x = aw.

Note that with zero profits, price equals average cost. But this means that the
ratio of average cost to marginal cost-which is one measure of economies of
scale-is simply aI(a - 1). Thus equilibrium economies of scale are a function
only of a, so that u, even though it is a parameter of tastes rather than technol-
ogy, nonetheless acts as a sort of inverse index of the importance of increasing
returns.

The zero-profit and pricing conditions together imply that the output of a
represcntative manufacturing firm is

(A.6) x=

Consider a region with a resident labor force of LM workers; the number of
manufactured goods that region will produce is

(A.7) n LM
- - ~~~~~~~~~~~~a + ,Bx aao

Sustainability of a Core-Periphery Pattern

We now ask the following question: is a situation in which all manufacturing
is concentrated in one region, leaving the other region with only agriculture, an
equilibrium? Since it doesn't matter which region we choose, we examine the
sustainability of an equilibrium with East as the manufacturing core and West as
the agricultural periphery.

As we will see in a moment, there are two "centripetal" forces tending to keep
a manufacturing core in existence and one "cenoifugal" force tending to pull it
apart. Holding the core together are the desire of firms to locate close to the
larger market and the desire of workers to have access to the goods produced by
other workers. It is these two forces that may be thought of as corresponding,
respectively, to backward and forward linkages.
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These forces can only be seen analytically by examining their tension against
the third farce, which tends to break the core apart: the incentive of firms to
move out to serve the peripheral agricultural market. What we will do is derive a
criterion that determines whether the backward and forward linkages are strong
enough to sustain an established core.

We begin by noting that given our choke of units, the wage rates of workers
and farmers will be equal. That is, a share of expenditure ir is spent on manufac-
tured goods (including those goods that "melt" in transit) and (since profits are
zero) ends up as wages of workers; but we have also chosen units so that a
fraction zr of the population consists of workers. Given this choice of unit, the
wage rates will necessarily be equal.

* Now ask how the incomes of the two regions compare. East has half of the
farmers, who receive a share (1 - ir)/2 of total income, plus all of the workers,
who receive a share 7r. Let total income be unity; then the income of East is

- (A.8) YE-= (1 + ir)/2.

West has only its immobile farmers, who receive a share (1- r)/2 of income;
so the income of West is
(A.9) y= (1 -r)/2

This situation, in which all manufacturing is concentrated in East, will be
sustainable if it is unprofitable for any firms to enter in West. So we must
determine whether it is profitable for an individual firm to "defect" by comnenc-
ing production in West.

- . The brief answer-is that it will be profitable to defect if a firm that moves to
West can afford to pay workers a higher real wage than they are. currently
receiving in East.

Let n be the (large) number of firms currently producing in East. Then the
: - -3sales of each of these firms will be

(A.10) sE =r/n.

If a firm were to try to start production in West, it would need to attract
workers. Suppose that to do this it must pay a wage that is w times the wage that

- ~ East's firms are paying. Then, because the profit-maximizing price is a constant
- - - markup over marginal labor cost, such a firm will charge an f.o.b. price that is

also w times as high as that of East's firms.
To find the sales of the defecting firm, we note that in West's market, the c.i.f.

price of East's good will be 1/r times its f.o.b. price. Since the elasticity of
substitution is a, this means that in West's market, the value of the sales of the
firm will be (w,t)-(a-1l times the sales of a representative Eastern firm. By

;- -* = similar reasoning, in East's market the sales ratio will be (w/c >'f' . Thus the
: relative sales of a Western firm will be

(A.11) SW/SE = S-I w1 (a1 )[(1 + r) Ta 1 + (1 - 'r) Tr0].

How high a wage can such a firm afford to pay? It is easiest to think of the
firm as using an operating surplus to cover fixed costs. The operating surplus,
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in the Dixit-Stiglitz model, is proportional to sales. The fixed cost is incurred
in labor, so the maximum relative wage that the firm can afford to pay is
defined by

': - (A.12) S = Sw.

This gives us the wage equation

* - (A.13) [1W.7.. 1 + 2 -a

The final step is to ask whether this maximum nominal wage implies a real
wage higher or lower than the real wage in East. Since this is a lone defecting firm,
all manufactured goods (except for its own negligible contribution) would have to
be imported. Recall that only a fraction r of a good that is shipped arrives. The
price of manufactured goods in West will therefore be 1 Ir times as high as that in
East. The overall price index, which is a geometric average of manufactures and
agricultural goods, will thus be r'- times as high. The maximum relative real
wage a defecting firm can pay is thus

* (A.14) c, = W t = -+ 2-1 + 1 T

A concentration of all manufacturing in East is an equilibrium only if this rela-
" :' tive real wage is less than one (that is, a defecting firm could not profitably induce

labor to move). We can immediately note that if manufacturing were a small part
of the economy (r close to zero), concentrated manufacturing would never be an
equilibrium. Equation A.14 would reduce to

.(A.1S) Co [ & l + z Ts e]l T

which is always greater than one because of Jensen's inequality. This result arises
because of the attraction of dispersing production toward the dispersed rural
market.

A comparison of (A.14) and (A.15) reveals immediately the potential ro' of a
large manufacturing sector to generate linkages that lead to concentration. In the
case with large sr, the first term becomes less than one and is smaller the larger is r.
This first term represents the attraction to workers of locating dose to the existing
manufacturing concentration to have access to the goods it produces; in effect it
measures a forward linkage. At the same dine, a large r shifts the weights oti the
average inside the brackets from the second term, which exceeds one, towartl the
first term, which is less than one, and therefore reduces the size of this second Lerm

as well. This effect occurs because the larger the manufacturing sector, the larger
the market in the region that gets the manufacturing. That is, this effect arises
because of the attraction of producing near the market provided by other firms-
in effect a backward linkage.

If the forward and backward linkages are strong enough, which they will be if r
- V- 5 - is large enough, there will be enough strategic complementarity to lead to concen-
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trated manufacturing. Krugman (1991) shows that this depends on the degree of
economies of scale; concentration is also more likely when scale economies are

- --stronger.
- Finally, we may note that if concentration in East is an equilibrium, so is con-
- centration in West, because the regions are symmetric. Thus strong forward and

backward linkages imply multipie equilibria.
This model is, of course, very simplified compared with the ideas of linkage that

were in the minds of most development theorists. In particular, there are no inter-
mediate goods and thus no input-output structure. But it does show in the sim-
plest fashion that these concepts do at least make sense.
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COMMENT ON "TOWARD A COUNTER-COUNTERREVOLUTION
IN DEVELOPMENT THEORY," BY KRUGMAN

Joseph E. Stiglitz

I wholeheartedly agree with the main points that Professor Krugman raises so
eloquently. I would like to raise two related issues. First, I do not think Krug-
man's interpretation of the intellectual history of development economics is
quite right. Second, although Krugman has identified two factors that represent
important critiques of the neoclassical paradigm and form the basis for the
construction of a 'new view," his vision is too narrow: there are equally impor-
tant factors that he has ignored. In brief, Krugman argues that:

* High development theory left the mainstream of economics.
* The reason for this was that "development theorists were unable to formulate

their ideas with the precision required by an increasingly model-oriented eco-
nomic mainstream, and were thus left behind."

-* Attention was diverted by ideas like Lewis's (1955) surplus labor model that
could be easily formalized.

* Real-world events, such as the failure of industrialization, "called into ques-
tion [the idea that] coordinating investments in the face of external economies
was a major part of the underdevelopment story.'

- The resurrection of high development theory can be attributed to the develop-
ment of simple models of increasing returns.

Each of these propositions is debatable. To take the first, whether an idea is
or is not in the mainstream depends on what river you are sitting beside. The
mainstream looks quite different depending on whether one is viewing it from
the banks of the Charles (that is, from the Massachusetts Institute of Technol-
ogy), the Cam (Cambridge), or the Cherwell (Oxford), let alone from the shores
of Lake Lagunita (Stanford University). At these institutions-and others
scholars never stopped talking about the importance of externalities, retums to
scale, imperfect competition, and technological change and the relationships
among tiem. Research continued on modeling not only the endogeneity of
market structure but also "endogenous growth," with theoretical and empirical

Joseph E. Stiglitz is professor of economics at Stanford University. He is indebted to Joshua Cans,
Mark Cersovitz, and Andrb Rodriguez for helpful comments on the issues raised here.
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work aimed at understanding the determinants of the transfer, absorption,
development, and adaptation of new technologies. These ideas were and con-
tinue to be a major -focus of academic research and a standard part of the
graduate curriculum.

At Cambridge, for instance, throughout the 1950s, 1960s, and 1970s Kaldor
(1970, 1972) emphasized three of the elements that Krugman stresses-
increasing returns, imperfect competition, and technological change. With
Mirriems (Kaldor and Mirrlees 1969), he provided a formal model of growth
theory that captured some of his ideas. Kaldor recognized the profound policy
implications of these ideas, and they provided the theoretical foundations for the
selective employment tax enacted by the Labour government during his tenure
as economic adviser.'

At Stanford, Arrow (1962) developed one of the central versions of what
would later be called a model of endogenous growth. Uzawa (1963, 1965)
developed another, at Stanford and Chicago.2 Many other formal models were
constructed and published, including the well-known paper by Inada (1969),
which actually used the word "endogenous.'

To be sure, we were not satisfied with the models offered. The results, par-
ticularly those pertaining to steady states, were highly sensitive to the special
parameterizations, and one of the objectives, of the research program was to
explore these sensitivity issues. (Inada 1969 illustrates this line of analysis.) And
we were aware that with increasing returns, markets would be imperfectly com-
petitive, and we needed to model those imperfections. Krugman is right in
identifying the advances in the theory of imperfect competition of the 1970s as
providing a crucial building block. But he fails to mention the other problem,
raising the interesting question of the extent to which progress can be attributed
to a lowering of standards-a willingness to work with special (should I say ad
hocd) consequential parameterizations, which generated results that were not
robust.

The 1970s and 1980s were marked by advances in the modeling of exter-
nalities, technological progress, and returns to scale. Major strands of research
on evolutionary modeling were associated with Nelson and Winter (1982) and
Dosi and others (1988); the analysis of network externalities was undertaken by
David (1987) and Arthur (1985, 1988, 1989) and the work on the miicro-
economics of technological progress by Dasgupta and Stiglitz (1980a, 1980b)
and Stiglitz (1988). Aoki (1970) formalized the concept of Marshallian exter-
nalities, and Greenwald and Stiglitz (1986) provided a general framework for
the analysis of externalities. Although they focused on incomplete markets and

1. Kaldor (1970) explores the implications of these ideas in the context of regional development. See
also Kaldor (1972).

2. Modeling "endogenousr technical change was a major thrust of research in this period. See, for
instance,-the collection of essays by Shell (1967); Atkinson and Sriglitz (1969); Bardhan {1970); and
Teubal (1967).
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imperfect information, their, framework was equally applicable to economies
with tax distortions and imperfect competition. They showed that what might
be thought of as pecuniary externalities essentially always mattered, as long as
the economy was not (constrained) Parecto efficient, and that in these circum-
stances the economy was essentially never constrained Pareto efficient.

Indeed, not only did Krugman ignore major strands of theoretical work; he
also ignored major empirical research projects that were exploring some of the
central issues of high development economics, such as the Economic Commis-
sion for Latin America (EcLA) program under Jorge Katz (see Katz 1987).

Not only was research on these ideas under way, but policies were also
informed by these perspectives. I have already referred to the selective employ-
ment tax in Great Britain. Certainly current writings on the policies pursued in
Japan (see Komiya, Okuno, and Suzumura 1988), the Republic of Korea (see
Amsden 1989; Pack and Westphal 1986), and Taiwan (China) (see Wade 1990)
suggest that these economic theories were an important part of the intellectual
background for those programs.

In short, in my reading of intellectual history, high development economic
theory never died; it was alive and well, and the rest of the world may have
taken little note of its absence on the banks of the Charles.

Iwould like to agree with Krugman concerning the importance of theory and
models for shaping the direction of the profession. Yet I remain unpersuaded of
the dontmant role assigned by Krugman, for several reasons.

The first is perhaps a normative rather than a positive argument: that we can
write down a modtl of a phenomenon proves almost nothing. It does not make
the idea r-ight or wrong, important or unimportant. It is-at most-a test of
certain logical relations, of the consistency of certain ideas. Formalizing ideas is
extremely important for quite another set of reasons: it leads to better and more
concise debates and to precise and more useful questions!

Second, there were formal models available. Many of us had published
models with all the characteristics that Krugman would like-simplicity, ele-
gance, and rigor. The lack of such models simply cannot account for the tempo-
rary demise of high development theory-if that had happened.

Conversely, had Rosenstein-Rodan (1943) succeeded in formalizing his ideas,
I doubt that those ideas would have been any more palatable. In his model the
income effects associated with increasing returns leave the economy stuck in a
low-level equilibrium. As Krugman points out, the problem arises from a lack of
demand, but once we open the economy to international trade, this argument
loses its force.3

I also take issue with Krugman's contention that what accounts for the central
role of surplus labor in the 1970s is not the importance of surplus labor but the

3. There are contexts in which a more subtle version of the argument might be relevant: income effes
are obviously important for nontraded goods, and there may be spillovers between the returns to scale for
nontraded intermediate goods used to produce traded and nontraded final goods.
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ease of modeling it. The model was successful because it described central
aspects of the development process, including the reallocation of labor from the
low-productivity rural sector to the high-productivity urban sector and the high
rates of capital accumulation that were facilitated by low wages. These are still
important aspects of the development process, although they are far from the
whole story.4

I would submit that a far more plausible explanation for the seeming demise
of high development theory is that the same currents that led to the dominance
of free market ideology in the United Kingdom and the United States were
reflected-at least in the United States-in the dominance of those ideas in
certain intellectual circles. In short, it was as much the market demand for ideas
as the supply of models that was crucial.

Krugman is correct in his contention that real world events, such as the failure
of the planning paradigm, reinforced these currents, but they do not fully
account for them. I say this for two reasons. First, the critique of the neoclassical
paradigm was far broader than its omission of increasing returns and exter-
nalities. In the 1970s we realized not only that the informational assumptions
that underlay that model were implausible but that all the results of the model
were highly sensitive to these assumptions (see, for instance, Stiglitz 1985). But a
careful analysis of the implications of imperfect and costly information provided
a cntique of both the free market and the planning paradigms (see Stiglitz 1992).
Krugman seems to suggest that once the planning paradigm was rejected, the
only alternative was the free market paradigm. There were alternatives avail-
able, and to explain which alternatives the profession focused on, one has to
look elsewhere.

Second, not only is Krugman's view of the intellectual alternative incorrect;
his analysis ignores the debates about the success of the East Asian economies,
which was based, according to some interpretations, on selective govemment
intervention, consistent with the new insights of microeconomic analysis (see
Amsden 1989; Komiya, Okuno, and Suzumura 1988). Amsden cites Kaldor
(1970), while Itoh and others (1991) cite papers from the 1970s and early
1980s, well before the formal models that Krugman would like to credit with the
resurgence of high development economics were written.S

4. Krugman seems to be unaware of the work that originally established Lewis's reputation as an
economist (see, for example, Lewis 1949): the importance of overheads (nonconvexities and increasing
returns), which he stressed throughout the 1970s and 1980s in courses on development economics at

-- Princeton.
S. This is not the only evidence that intellectual developments outside economics help us understand

the dominanr ideas in economics. How else could we account for the prevailing fashion of the time: the
emphasis on models assuming full enployment? Surely memories are not so short as to relegate the Great
Depression to ancient history. Were economists so confident about the new era that the economic
downturns in 1982 and 1991, accompanied by rising unemployment, came as a total surprise? What
about the persistent unemployment in Europe in the 1980s? Here was an area in which simple models
with altemative explanations were available.
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THE VISION

Krugman takes far too narrow a view of the development process and of what
is wrong with both the standard neodassical and the planning paradigms. I have
already illustrated one limitation of his vision: If the central problems were those
of externalities and increasing rectuins, the planning process would have been an
appropriate remedy. But that assumption ignored information problems, which
are now recognized to be central. Evidendy, govemments are not well equipped
to identify projects and motivate project managers. But these were not the issues
on which the planning mechanism focused, and, not surprisingly, it did not
resolve them.

Financial Institutions

Indeed, the question of who gets funding and how it is used is the essential
problem addressed by financial institutions in capitalist economies. They pro-
vide the institutional "solution" to the information problem. How, when, and
whether they work is certainly part of the development story. Recent research in
macroeconomics has emphasized the markedly different consequences of debt
and equity for risk; it has identified failures in both aspects of the capital market
(the presence of debt and equity rationing). There is here another link between
an elastic labor supply and economic growth. Earlier literature emphasized the
importance of capital accumulation; the new literature emphasizes the form in
which capital is accumulated-equity versus debt (see Greenwald, Kohn, and
Stiglitz 1990). Equity is viewed as being more powerful. Low wages result in
high profits and the accumulation of equity capital, thus facilitating the growth
process. Krugman's failure to mention the importance of these institutions in the
growth process is perhaps the best example of what I mean when I say that a
broader vision is required.

PoliticalEconomy

In interpreting the general problem of government interventions to correct
market failures, Krugman refers to problems of political economy. To be sure,
these problems are important. But his analysis of the issues is both incomplete
and misleading. As noted earlier, political economy problems are not the only
source of the failure of the planning paradigm. Moreover, rent-seeking behavior
is, at the very least, an incomplete explanation for the failure of public sector
enterprises. Krugman fails to note the existence-let alone the importance-of
rent-seeking in modern managerial capitalism (see S.lleifer and Vishny 1989;
Edlin and Stiglitz 1992). And finally, ascribing to political problems the failure
to develop does not explain the differences in regional development that have
characterized virtually all countries at various stages of their growth. (See
Greenwald, Levinson, and Stiglitz 1992 for a discussion of how localized knowl-
edge of capital markets can explain patterns of regional development.) Nor can
: tLhe aullusiou t political economy problems explain the many successful govern-
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ment enterprises. They may represent a minority of all such enterprises, but
there are enough successes to make it plausible that success is not just a matter of
luck.

Externalities and Increasing Returns

There is no single explanation of why countries grow or fail to grow. Increas-
ing returns, externalities, and learning by doing may be-and undoubtedly
are-important, but modeling them in a way that provides insights into the
development process requires more care than has typically been taken, and
many of the models formulated to date simply miss the essential issues.

Consider, for instance, the modern rendition of the Big Push argument, at
least as interpreted by Murphy, Shlcifer, and Vishny (1989). I have already
suggested that those arguments, based on income effects, have dubious plau-
sibility (in their present formulations) when applied to economies that face
trading opportunities.6

Or consider the argument originally modeled by Aoki (1970) and incorpo-
rated in Romer's (1986) growth model-that we can reconcile learning by doing
with competitive behavior when learning is external to the firm (and internal to
the country). If the spillover to other firms is less than 100 percent (and it is hard
to believe that those outside the firm learn everything) any time there is learning
by doing, competition will be imnperfect (see Dasgupta and Stiglitz 1988).

Or take the argument that what is important are "aggregate increasing
returns." That suggests that large economies have a distinct advantage over
small economies; it does not explain how a small economy could grow into a big
economy. The essential problem-from both an analytic and a policy
perspective-is to identify the nature of the externalities that are not internalized
by markets and the sources of the returns to scale.

Coase (1960) went too far when he (or his disciples) asserted that all exter-
nalities could be internalized; yet many can be. Indeed, a primary theme of
Chandler's (1977) classic study is that firms are an alternative to markets and
succeed in internalizing certain externalities to solve failures of coordination.
(See Sah and Stiglitz 1989 for a discussion of "diffuse externalities" that are
relatively unamenable to internalization; see also Stiglitz 1991.)

Similarly, it makes a great deal of difference whether the locus of increasing
returns is within an industry or within the broader economy. In the former case
even a small economy can, by specializing, avail itself of increasing returns;
surely there are industries in which the minimum efficient scale of production is
relatively small.

6. Or consider the argument that because early innovators get to choose the product in which they then
specialize, they can choose a product with a better learning curve. In an international context these cffects
are essentially undone by changes in relative prices (Skeath 1989). Indeed, if we focus, for simplicity, on
the case of uniTary price elasticities, price effects will precisely undo output effects, so that income rates of
growth will be the same in-all countries.
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When the economies of scale are spread more broadly, one must ask how they
arise. And offsetting these economies of scale are diseconomies of scale-
congestion economies. Regional economics provides some insight into these
issues. We see agglomerations, economic activity that is not dispersed. Yet we
also see viable communities, with high per capita income, that are relatively
isolated geographically and are relatively small, certainly under a million popu-
lation. These communities are, of course, part of larger communities, but what
are the effective barriers? If there were none, everyone would be equally a part
of the world economy and could take advantage of whatever economies of
scale were relevant at this highly aggregate level. But costs of communication
and transport help delimit the scope of communities. These costs, in turn,
have implications for patterns of development; at certain stages of development
and for certain products, they may be larger. Unfortunately, models with aggre-
gate increasing returns to scale give us absolutely no insight into the relevant
issues.

One attraction of models with economies of scale and externalities is that
using models with nonconvexities and externalities makes it easy to construct
multiple equilibria, as Krugman effectively illustrates. (See also Sah and Stiglitz
1989; Stiglitz 1987, 1991; Murphy, Shleifer, and Vishny 1989). And it is tempt-
ing to try to interpret the differing situations in which industrial and developing
counties find themselves as reflecting these different equilibria. But again, we
hardly need nonconvexities and externalities to generate multiple equilibria.
Solow (1956) showed us how we could do that with his simple model; all we
need is to have savings rates or reproduction rates depend (in a particular way)
on the capital-labor ratio. These models were inadequate because some of their
central implications-such as convergence in the rate of growth of income per
capita and equalization of factor prices7-seemed counterfactual.

Differences in Technology

There is, fundamentally, only one way to resolve the paradox that all factors
receive lower returns: the "effective" technologies in the two countries are differ-
ent. There are two reasons that this might be so. If economies of scale are
significant, larger economies are better off. For reasons already cited, I find this

7. Stiglitz (1970) and Inada (1968) extend the standard theory to the contcxt of growth. The implica-
tions for factor priCes across countries remain even after human capital is introduced; they are simply a
consequence of the negative slope of the factor price frontier. For instance, if interest rates are equa!ized,
it must be the case that if unskilled wages are lower in one country, skilled wages are higher. The critical
assumption, of course, is that all countries face the same technology. By the same token, in international
trade models with factor price equalization, suCh as that cited by Helpman and Krugman (1985)-2s in
earlier models of local public goods with free migration of labor and goods (for example Stiglitz 1977)-
one can easily obtain asymmetric multiple equilibria; yet welfare of all those of a given ability is identical
in all communities and countries. Such models, accordingly, have little to contribute to our understanding
of the development problem.
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explanation-at least as it is usually presented-at best incomplete and at worst
misleading or wrong.8

The secondl reason that technology may be less effective in a developing
country is simply differential knowledge. To economists who are used to assumlU-
ing that everyone has access to best-practice technology, this explanation is
anathema; it is too simple, it is ad hoc, or it leaves unexplained why countries

* ~~~lack access to best-practice technology. Yet once we recognize that informiation
is costly to obtain and disseminate, that firms in industrial countries may have
strategc reasons for withholding their mast advanced techinology, and chat local
conditions make necessary adaptation of the technolog'y for the particular coun-
try, the explanation of differential knowledge makes perfect sense (see Gans
1989). That it is common sense is a virtue, not a vice.

The developing countries provide a rich set of facts and phenomena to be
explained. The challenge for ecoonomic theory is to devise models that accommo-
date as many of these as possible. Doing so will, as Krugmnan rightly says, take
us back to what he calls high development economics, but it is a vision of high
development economic theory which, although it incorporates externalities and
nonconvexities, is richer and more Co'mplex than one that incorporates those
features alone.
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COMMENT ON "ToWARD A COUNTER-COUNTERREVOLUTION
IN DEVELOPMENT THEFoRY," By KRUGMAN

Lal jayawardena

Professor Krugman seeks to explain- the disappearance of "'high development
theory," which spanned the period between 1943 and 1958 and was associated
with such names as Rosenstein-Rodan, Fleming, Nurks'e, Myrdal, Scitovsky,
and Hirschman. He argues that its eclipse, despite the continuing relevance of its
insights to the ever-present problem of accelerating development, occurred
because its pioneers were unable "to turn their intuitive insights into clear-cut
models that could serve as the core of an enduring discipline."

Krugnman draws out the policy implications that follow from his legitimization
of the underlying economic assumptions of high development theory in a man-
ner that would carr conviction to mainstream economic theorists. There seem
to be two implications: first, a caution against carrying a free-market orthodoxy
too far because there is an intellectually solid case for some government promo-
tion of industry and, second, a need to shift the research on trade and industrial
policy away from its focus on government failure or the horrors of import
*substitution and the distortions imposed by government policy and toward a
Concern with market failure.

The difficulty confronting anyone asked to comment on Krugman's paper is
that there is not a great deal in it withi which one can disagree. My principal
reservation is whether the failure of high development theory to model its results
was the sole reason for its disappearance. I therefore faxed one of the few
surviving members of that generation, Albert Hirschman, to check out my in-
tuition. His faxed response is worth quoting:

My reaction to the Krugman paper is, of course, that I am delighted:
delighted to be rehabilitated and to be present, unlike most other contribu-
tors to high development theory, at our collective rehabilitation at the
hands of Krugmnan. It certainly is true that the failure of the proponents of
"high development theory" to speak the modeling language contributed to
the loss of influence of their ideas in the 1970s and 1980s. But here I agree

Lai Jayawardena iS assistant secretary-general, United Nations, and director, World Institute for Devel-
opument Economics Research, Helsinki.
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with you that this is not the whole story. His is essentially what is called an
"f internalist" account in the history and. sociology of science. I tried to
supply the "externalist" side of the story in my article on "The Rise and
Decline of Development Economics."

Hirschman (1981), in providing his "externaliste explanation, argues that
development economics as formulated in the period of high development theory
was characterized by two basic ingredients: a rejection of the monoeconomics
claim, which argued that the same economic laws were applicable to both
developing and industrial countries, and an assertion of the mutual benefit
daim, which held that economic relations between these two groups of countries
could be handled in ways that would yield gains to both. The available compet-
ing. approaches to economics were situated differently with respect to each of
these ingredients. Orthodox economics asserted both the monoeconomic and
mutual benefit claims, while the neo-Marxist economic theories, which gained
ground later, rejected both claims. Hirschman traces the decline of development
economics to the consequences of the "strange alliance of neo-Marxism and
monoeconomics." In brief, the neoclassical right faulted it for having forsaken
the true principles of efficient resource allocation prescribed by monoeconomics
in that it, for example, promoted inefficient import-substituting industrializa-
tion in developing countries. And for the neo-Marxist left, exemplified by econ-
omists such as Paul Baran (1952), development economics was not sufficiendy
radical.

Even more fatal, in Hirschman's view, were the political disasters that struck
many developing countries after the 1960s. It was the resulting self-doubt and
failure to mount a counterattack against the "unholy alliance of neo-Marxists
and neodassicists" that doomed development economics. At the same time,
growing disenchantment with development assistance undermined interest in the
"mutual interests" idea-in spite of attempts by such international groups as the
Brandt Commission (Independent Commission on International Development
Issues 1980) to keep the theme alive. (Paradoxically, the current concern about
i-he global environment might help reinstate the mutual benefit claim for ade-
quate resource transfers to developing countries and lead to a revival of interest
in development economics.)

Krugman's thesis has also been underlined in Williamson's (1990) paper,
which states the "Washington consensus" on policy reform. Having outlined the
five elements that constitute the consensus-a balanced budget, relative price
correction (principally a competitive exchange rate), liberalization of trade and
foreign investments, privatization, and domestic market deregulation-
Williamson adds:

A striking fact about the list of rolicies on which Washington does have a
collective view is that they all stem from classical mainstream economic
theory, at least if one is allowed to count Keynes as a classic by now. None
of the ideas spawned by the development literature, such as the "big push,"
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balanced or unbalanced growth, surplus labour, or even the two-gap
model, plays any essential role in motivating the Washington consensus.
This raises the question as to whether Washington is correct in its implicit
dismissal of the development literature as a diversion from the harsh real-
ities of the dismal science.

What is significant is that the only reaction to this view during the conference
came from Stanley Fischer, chief economist of the World Bank at the time, who
argued against an "active industrial policy" in developing countries despite its
success "on balance . .. in parts of East Asia" (Williamson 1990).

INDUSTRIAL POLICY IN EAST ASIA

Any lack of rigor in articulating high development theory did not prevent its
derennined and fruitful application in East Asia, particularly in Japan and the
Republic of Korea, whose planning models embodied its insights. Unlike the
cases of South Asia and Latin America, there is litde evidence to support the
view that high development theory was invoked in East Asia in support of
inefficient import-substituting industrialization. Efficient import substitution, in
contrast, endeavored to promote sdected infant industries with the potential to
compete as exporters in international markets. The success of East Asian inter-
ventionist strategies in "picking winners" has sparked an intense debate within
the World Bank as to whether the standard trade liberalization component of
the Washington consensus is appropriate for developing countries or should be
modified to provide both "functional" (nondiscriminatory) and "selective" (dis-
cnminatory) government interventon.

The key insight of high development theory was that the coordination implicit
in the communication of price signals was not sufficient where significant econ-
omies of scale existed. Thus, investment decisions required explicit coordination
by a planning authority to achieve efficient allocation of resources. The implica-
tion of this insight was that while the price mechanism could be relied on to take
care of the production problems of an economy, the allocation of intvestment
could not be left to the price mechanism but would require state intervention.

This insight was incorporated at a very early stage in East Asian (specifically,
Korean) planning and was implemented through planning models (Westphal
1979) for those sectors in which substantial economies of scale existed. These

- - - essentially took the form of numerically specified general equilibrium models.
With allowance for economies of scale and following a modified input-output
approach, these programming models were used to deternine the optimal pat-
tern of investment when the composition of final demand depends only on per
capita income and the main choices are between domestic production and
imports. Note that from a policy perspective a methodology was available to
amve at meaningful condusions on the problem of vertical (intertemporal) and
horizontal (intersectoral) interdependence within the framework of an econ-
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o0mywide model chat explicitly allowed for economies of scale in specified
sectors.

The rapid development of the Republic of Korea, Taiwan (China), Singapore,
and Hong Kong has led development economnists to draw quite opposite policy
conclusions as to the underlying reasons. Those concerned with marker failure
point to successful industrial policy and trade protection. Those concerned with
government failure point to the adoption of sensible macroeconomic policies-
low inflation, competitive exchange rates, a commitment to small government,
and an insistence on guiding (rather than supplanting) a market mechanism with
an educated labor force and entrepreneurial skills. The traditional World Bank
view cited earlier falls within the second group, although there are indications in
the current internal debate that the first view is gaining promainence (The issues
in this debate are summarized in World Bank 1991.)

The general World Bank approach to indusnrial policy qualifies this stance
only to the extent of being moderately neoclassical; in other words, because
factor and product markets are not fully efficient in developing countries, there
is a role for a modest degree of government intervention. The strong preference
is for function-al, as opposed to selective, intervention. In sum, the general
approach concentrates on getting prices right and on limiting the range of inter-
ventions in specific industrial sectors and firms.

In its microlevel approach, in contrast, the Bank takes a different view. In
India, for example, it recommends "selective" interventions to support each
industry, including specific measures for improving design, technology, equip-
ment, management, and m.arketing. The export strategy study recommends
"picking specialized and high-performance exporters" for 'selectve" support.
The capital goods study lists institutional and technological measures to boost
competitiveness. These are not neutral interventions; they can all be considered
forms of -picking winners."

The upshot of the debate was a compromise that called for selecti-ve interven-
dions together with traditional across-the-board incentives for industrialization.
Ultimately, there does nor appear to be any uniform prescription for industrial-
ization (see Taylor 1991).

Japan's view of industrial policy is consistent with its belief in the protection
of imnmature industries. An important recent paper by Japan's aid agency, the
Overseas Economic Cooperation Fund (oEcF), chalenges the conditionality of
rapid trade -liberalization in structural adjustment loans.

If imports are liberalized too quickly, is it possible to develop industries
that will play leading roles in the next stage of economic development? Is it
not necessary to protect domestic industry to some extent for a certain
period of dime in order to allow a viable export industry to develop? (oEcF
1991)

The paper argues that conventional trade liberalization is limited to capturing
the static comparative advantage typical of a developing country, which is to be
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found mainly in primary products and light industry with low value added.
Since the objective of developing countries is to move toward high value added
production, with more sophisticated technologies and a more substantial
growth potential, the OECF concludes that "sticking to simple trade liberalization
based on static comparative advantage may have a negative impact on the
possibility of economic development." The study argues that it is too optimistic
to expect that industries with high value added will automatically emerge from
the private sector in the absence of deliberate measures to foster such industries,
including protection. The OECF'S preferred policy prescription is to protect cho-
sen industries for a specified period, taking precautions to avoid the harmful
effects of protection.

The concern about too rapid a liberalization is also an important issue in
Eastern Europe's economic transformation. Katz (1991) suggests that instead of
subjecting industry to the full force of international competition, Eastern
Europe might learn from East Asia's approach.

The discussion above shows that, quite independently of the formal legiti-
mization-of the underlying economic assumptions of high development theory,
the successful application of its policy prescriptions in East Asia provides an
empirical basis for its validity. These empirical considerations (now reinforced
by Krugman) constitute a powerful case for revising the trade liberalization
components of the Washington consensus, or at least excising it from adjust-
ment loan conditionality.

The necessary revision would seem to require a somewhat less tentative
approach to interventionist trade and industrial policy than is suggested in Krug-
man's paper. In other words, instead of merely cautioning against "carrying a
free-market orthodoxy too far," the World Bank and other multilateral agencies
might incorporate in structural adjustment lending specific ways of developing
sound long-term industrial policies (including both functional and selective
interventions) and ensuring that trade liberalization does not impede these
interventions.'

What remains to be considered is Krugman's suggested reorientation of the
research agenda to focus on market failure. The World Institute for Develop-
ment Economics Research (WIDER) has already made a beginning in this direc-
tion, based in part on Krugman's work on new trade theory (Helleiner 1992). A
challenge to conventional wisdom is contained in a WIDER volume edited by
Banuri (1991). A third area of WIDER research has begun to examine whether

1. The OECF (1991) suggests a continuing policy dialogue on industrial developmenr betwcen donors
and developing countries. The institutional location for such a dialoguc could bc World Bank aid groups
or United Nations Devdopment Programme (UNDP) roundrables, which are all under a certain amount of
pressure to take a longer-term view of development. The case has been reinforced both by the social costs
of short-term adjustment during the 1980s and by the need to incorporatc long-term environmental
considerations inro a country's development strategy. (See jayawardena 1991 for a discussion of this
approach and of the financing requirements for achieving a minimum rate of growth in developing
countrics in the 1990s.)
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markets can be relied on to bring about adjustment and sustainable growth
within a politically sensible timeframe without incurring extensive social costs-
and, if not, what supporting mechanisms are needed to offset market failure
(Taylor 1988). Other areas of research have attempted to bring together neo-
classical and nonneoclassical viewpoints on the specific issue of the economic
transformation of centrally planned economies (see Blanchard and others 1991;
Kornai 1990; and Hansson 1992).

I have tried to do no more than outline WIDER'S current work on the kind of
reoriented research agenda that Krugman has suggested. I would hope that, as a
follow-up, interested research institutions could pursue some form of pooling
and coordination of effort in the most promising research areas.
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FLOOR DISCUSSION OF THE KRUGMAN PAPER

Responding to Joseph Stiglitz (discussant), Kruginan adapted a saying: "Those
who can, do, and those who can't, worry about definitions." He and Stiglitz,
being amateur economic historians, seemed to be locked into defining what
constitutes "mainstream" and deciding whether things had left it or not. People
used to say that everything Milton Friedman saw made him think about money;
so everything Krugman saw made him think of increasing retumrns, and many
things Stiglitz saw made him think of asymmetric information.

In response to Lal Jayawardena (discussant), Krugmnan said it was an open
question how much the success of East Asian economies could be used to sup-
-port high development theory. Many peopie believe that they represent a success
for interventionist policies; many others believe that interventionist policies are
second order and that the East Asian economies represent a success for outward-
oriented policies. Either way, their success is a reproach to dassical models,
which can explain neither avenue to success.

One participant welcomed Krugman's rescue of important elements from
development theory that might still play even a partial role in strategies for
economic development. He felt that the counter-counterrevolution in develop-
ment theory should include not only growth theory and the new theoretical
developments emphasized in Krugman's paper but also the new themes that
microecononic research, indcuding case studies, have shown to be important in
the past twenty years. No bag of tricks yet existed to formalize these new
themes.

A partcipant said that he fully endorsed what Stiglitz said about Krugman's
selective and dated reading of the development literature. The Rosenstein-
Rodan Big Push paradigm had not failed or been abandoned because of lack of
formal modeling, the speaker contended, but because it was totally irrelevant
once you allowed that the world was an open, not a closed, economy. Rescuing
it now was not useful unless you addressed the two reasons it failed. World trade
was thriving in the 1950s and 1960s, so it was pointless to talk about whether
domestic demand restricted total demand or economies of scale; the minimum
efficient scale for many products developing countries could produce was so
small in the context of world demand that models which emphasized indefinite
increases in returns were irrelevant as a basis for policymaking. Similarly, it was

The session was chaired by Vinod Thomas, chief economist, East Asia and Pacific Regional Office, the
World Bank.
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difficult to find indefinite extemalities of the pecuniary or technological variety.
Even now, the most important avenue to development is world trade, not the
inward-oriented focus that Krugman's rescued development theory would
suggest.

Another participant asked what in this growth theory was relevant today,
when developing countries-including China and India-were more open than
at any time in recent memory.

Krugman responded that many people believe that because of the potential of
world trade, anything having to do with market size within a country is now
irrelevant. We must keep some perspective, he said, about what is and is not
trade. The Federal Reserve Bank of Boston did a systematic study of the tradable
and nontradable sectors in the Massachusetts economy, characterizing sectors as
serving either the local market or the national or global market. That study
showed that less than 30 percent of employment was in what one would con-
sider tradables. Even perfectly open economies such as the state of Massa-
chusetts are engaged primarily in producing for the domestic market, he said,
and these issues are relevant where the domestic market matters. But increasing
returns do apply domestically-often to intermediate inputs (both intermediate
goods and, more important, pools of skilled labor).

Krugman admitted that there was some fallacy of misplaced concreteness in
using these models to get at their importance. He said that he would be happy to
widen the range of possibilites, but he did not think one could simply dismiss
their relevance. He did not believe that in the late 1960s people decided that they
understood what Rosenstein-Rodan said but it was no longer relevant because
they had open economies.

Larry Summers shared the speakers' general sense that things were shifting
toward a more activist era, with good reason. He asked if anything in the Big
Push, returns-to-scale concept did-or should-have anything to do with that
shift toward activism. He said that the principal advocate of the idea that small
producers in small markets are inefficient and that producers can be more effi-
cient in large markets was Stalin, who sought to enlarge enterprises at the
expense of differentiation. The idea of making markets bigger so there would be
increasing retums, he suggested, was not as important a theme to activists as
three others: the importance for industrial policy of "learning-by-doing" exter-
nal economies; the importance of using command-and-control approaches to
manage change until you have incentives in place, because you can't create or
change markets if the right institutions are not in place; and the need to work
around barriers that stop things from going from where they are less productive
to where they are more productive (the old dualism theme).

Krugman said he was getting used to the bit about Stalin-when one deviates
'from the "Washington consensus," one is immediately accused of being a Stalin-
ist, which he was not. As a matter of intellectual strategy, Krugman contended
that it was important to lean against the wind regarding the tendency to empha-
size somewhat "cosmic" concepts, such as the generation of knowledge and
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technology. It was not that those futuristic topics were not important but that
they were so much more tempting to explore than the grungy details of econ-
omies of scale in a plant or the greater likelihood of finding specialized skills in
thick labor mark.!ts, which was part of the same story. We have an obligation,
he said, to lean toward the less glamorous aspects of the problem because there
is a strong tug the other way. In his opinion, technology as usually discussed was
overrated; the cr icial externalities often lay in more mundane types of interac-
tions. As for dualism, he did not mean to preclude other options, and perhaps
his bias was too narrow and concrete.

A participant from the World Bank's East Asia region said that Krugman had
ignored one element in the history of economic thought: the sociology of the
economics profession. In the 1970s and 1980s the agenda for development
economics had been heavily influenced by the dominant ideologies of institu-
dons such as the World Bank, not only through their funding of research but
also, and more insidiously, because their resources and their grant of legitimacy
affected the economics profession, especially in developing countries. A prime
example is the World Bank's capacity-building initiative in Africa.

A World Bank participant made a distinction between a mathematical model
and verbal or logical models, including sociological models, which tend to be
forgotten because they are difficult to carry over historicaDly. A second partici-
pant said that Krugman-and to some extent Stiglitz-stressed the importance
of formal modeling as a legitimization of economic knowledge. He asked if they
would agree that, given Krugrnan's definition, legitimate knowledge would
indude Eudidian geometry but would not include Darwin's theory (a nonfor-
mal, nonmathematical model that couldn't make predictions) or a great deal of
nineteenth century physics and chemistry.

A participant asked Jayawardena to comment on Krugman's statement that it
made sense for the World Bank and other multilateral agencies to push hard for
liberal policies in developing countries, given their demonstrated tendency to
engage in economically irrational interventions. Was it premature to start think-
ing about a counter-counter-counterrevolution? the participant asked.

Krugnan closed the session by referring to the quotation about consistency
being the hobgoblin of little minds. There is internal consistency, and there is
consistency across different issues, he said, and nobody could accuse him or
Stiglitz of having a consistent model of the world. He referred, finaly, to
another quote, this time from an economist, that the most reckless and dan-
gerous theorist is the man who professes to let the facts speak for themselves. It
is important to discipline oneself, he said. What he meant by a model was not
necessarily a mathematical model but putting oneself, at least briefly, in an
intellectual straitjacket just to be sure of actually staying in the same place for a
little while.
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Two Strategies for Economic Development:
Using Ideas and Producing Ideas

Paul M. Romer

The key step in understanding economie growth is to think carefully about ideas. This
requires careful attention to the meaning of the words that we use and to the metaphors
that we invoke when we construct mathematical models of growth. After addressing
these issues, this paper describes two different ways in which ideas can contribute to
economic development. The history of Mauritius shows how a poor economy can
benefit by using ideas from industrial countries within its borders. The history of
Taiwan (Chinza) shows how a developing economy can be pushed forward into the
ranks of those that produce ideasfor sale on world markets.

The central claim of this paper is that the difference between the economics of
ideas and the economics of objects is important for our understanding of growth
and development. A subsidiary claim is that academic and policy discussions in
these areas might be more fruitful if we spent less time working out solutions to
systems of equations and more time defining precisely what the words we use
mean. The notion that ideas are different from oblects is both familiar and
obvious. In the economic analysis of patents, for example, there is a long tradi-
tion of recognizing the unique characteristics of ideas as economic goods. The
content of the claim lies in the assertion that these differences are more subde
than some presentations suggest and that they matter for aggregate-level policy
analysis.

All too often, economists concemed with the economy as a whole have been
willing to treat the economics of ideas as a footnote to the rest of economic
analysis-important for understanding some of the details but not something
that changes how we think about big policy questions. A neoclassical model
with perfect competition and exogenous technological change continues to
frame many, if not most, policy discussions of growth and development. Ideas
are routinely ignored.

Paul M. Romer is a professor at the University of California, Berkelcy. The author would like to thank
conference participants and dhe discussants for much usefid fecdback. Detailed comments by George
Akerlof, Curtis Eaton, Richard Lipsey, and David Romer were also very helpful. This work was sup-
ported by National Science Foundation grant sFs 9023469.
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'In what follows, two kinds of support are offered for the claim that ideas
* ~~~should be our central concern: abstract arguments about the economic attributes

of ideas and descriptions of the role that ideas played in two cases of successful
* ~~~economic development. The abstract arguments presentedt in the first part of the
* ~~paper proceed from the observation chat ideas are extremely important eco-

nomic goods, far more important than the objects emphasized in most economic
models. In a world with physical limits, it is discoveries of big ideas (for exam-
ple, how to make high-temperature superconductors), together with the discov-
ery of millions of litde ideas (better ways to sew a shirt), that make persistent
economic growth possible. Ideas are the instructions that let us combine limited
physical resources in arrangements that are ever more valuable.

As economic goods, ideas differ from objects in ways that are more subdle
than traditional aggregate models allow. The familiar description of an idea as
a public good like a lighthouse beacon overlooks the fact that many ideas are
controlled by private individuals who respond to market incentives. An equally
misleading approach is to equate ideas with human capital and to treat them as
conventional private goods. This misses the notion, correctly suggested by the
public good analogy, that an idea can be used by many people at the same
time. Adding external effects or spillovers to human capital and physical
capital comes no closer to capturing the essential attributes of ideas. Exter-
nalities suggest incomplete control or appropriabilicy, but they dio not capture
the absence of opportunity costs that is the key characteristic of an idea. The
combination of some degree of private control and an absence of opportunity
costs means that ideas are neither public goods nor private goods-nor a
mixture of the two.

To address a frequently expressed objection to this description of an idea, the
abstract discussion acknowledges that ideas are used in fixed proportions with

* ~~objects that do have an opportunity cost. For example, the bit string represent-
ing a computer program can be used by an unlimited number of people with no
loss of functionality for the first user. In practice, however, it takes a floppy disk
to make a copy of the bit string for another user, and the floppy disk does have
an opp ortunity cost. The distinction between capital and labor is useful even

* ~~though both are needed to produce output; so is the distinction between the bit
string and the floppy disk.

The abstract analysis of ideas has special relevance for poor countries. Indus-
trial countries possess a stock of ideas chat could yield large increases in stan-
dards of living if they were put to use throughout the world. Moreover, since the
use of an idea by one person does not limit its use by someone else, the large
potential gains available to developing countries need not come at the expense of
industrial countries.

In the few instances in which ideas have been controlled by international aid
orgnizations, we can see just how large the gins from worldwide dissemina-
tion can be. The idea behindi the smallpox vaccine has now eliminated this

. --.-. 4disease from every country on earth. The simple idea behind oral rehydration
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therapy has saved the lives of millions of children who would otherwise have
died from diarrhea.

These examples suggest the magnitude of the gains that ideas can offer, but
they are nor typical. Most ideas with economic value are not controlled by a
charitable organization willing to bear the costs of dissemination. Instead, they
are controlled by people who will not incur the costs needed to share what they
know unless they have a monetary incentive to do so. As a result, the gains from
the dissemination of ideas will not be realized if distortions, weak institutions,
and bad political strucrures prevent the holders of ideas from sharing in the gains
that accrue when the ideas are brought to a new geographic area.

For this reason, the logic behind the economics of ideas supports the new
development orthodoxy that a policy of openness with few distortions offers the
potential for large gains in poor countries. The experience in Mauritius, the first
of the two economies considered below, supports this view. A poor island whose
prospects for development once seemed very bleak, Mauritius successfully
exploited a development strategy that consisted almost entirely of trying to make
use of ideas that already existed in industrial countries by encouraging foreigners
to produce there. This is the first of the two strategies noted in the tide of this
paper: using ideas. Judging from the increased receptivity of many poor coun-
tries to direct foreign investment, it appears that this strategy is gaining favor.

Yet as important as this strategy can be during the early stages of develop-
ment, the analysis also suggests that there may be limits to how far it can take an
economy. Both the experience in the second economy discussed, Taiwan
(China), and the logic behind the analysis of ideas suggest that some interven-
dons may encourage growth at intermediate stages of development. Taiwan
pursued the second strategy described in the title-producing ideas-and inter-
vention by the government seems to have contributed to the strategy's success.

Most economists would acknowledge that some kinds of intervention to sup-
port the production of ideas are appropriate. Few would challenge the assertion
that governments should subsidize education and some forms of research. If one
follows the logic of the economics of ideas, one sees that there is no basis in
economic theory (as opposed to political theory) for restricting government
intervention to support for education and research.

Many econonists are also convinced that restrictions on trade and direct
foreign investment are bad policy instruments for encouraging development. Yet
the evidence from Taiwan (China) suggests that zhose policies were useful there.
These observations can be reconciled by adding a political and institutional
analysis to the economic analysis. An economic analysis based on the econonics
of ideas suggests that trade and investment restrictions can be growth-enhancing
only if they are complemented by other policies such as support for education
and rigorous standards of performance for protected firms. To be effective,
these policies must be implemented by a government that is immune to the
political pressures associated with rent-seeking and that possesses a competent
and relatively honest bureaucracy. Because these conditions are not met in most



66 Two Strategies for Economic Development: Using Ideas and Producing Ideas

of the world, restrictions on trade and investment will almost always be counter-
productive. The challenge, is to find better forms of government intervention,
ones that have better economic effects and pose fewer political and institutional
risks.

The temptation for economists, however, has always been to duck the compli-
cated political and institutional issues that this kind of analysis raises and instead
to work backward from a desired policy conclusion to a simple economic model
that supports it. According to this approach, if we want to discourage counter-
productive restrictions on trade and foreign investment in most countries of the
world, then the right model is one with perfect markets so that intervention can
be shown to be everywhere and always a mistake.

The motivation behind this paper comes from a belief that the poor people of
the world will be better served if we resist this temptation and meet head-on the
intellectual challenge presented by the economics of ideas. In industrial countries
a number of government interventions have evolved to encourage the produc-
tion and dissemination of ideas. Examples indude patents, copyrights, laws to
protect trade secrets, subsidies for education at all levels, peer-reviewed research
grants, and agricultural extension services. These interventions have been rela-
tively free of political manipulation and, despite some weaknesses, are generally
regarded as having had a positive effect.

The same arrogance that made people at the turn of the century think that
almost everything had already been invented sometimes leads us to think that
there is nothing left to discover about the institutions that can encourage eco-
nomic development. It is conceivable that the institutions now present in indus-
trial countries exhaust the list of beneficial interventions that would fit the
circumstances of low- and middle-income countries. It is far more likely that
there are undiscovered institutional arrangements that would work even better.
We will never know if we always look at the evidence through a theoretical lens
that does not let us consider this possibility.

I. MODELS AND METAPHORS

Most theoretical discussions of economic growth revolve around a few mathe-
matical equations built from abstractions such as an aggregate production func-
tion. Because of its simplicity, theorists sometimes call such a system of equa-
tions a toy model to distinguish it from a multiequation simulation or
forecasting model. The label is apt because a good theoretical model should be
as easy to manipulate in one's head as the mental image of a child's toy. That is,
a successful model invokes a metaphor, and the metaphor has a subtle but
pervasive effect on the reader's understanding of the principles behind the equa-
tions and his or her belief in the accuracy of its description of the world. To
-show how one model can obscure our vision of the role of ideas and how a
different model can highlight their role, it helps to start by being unusually
explicit and concrete about the metaphors behind the math.
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A Toy Model

One of the great successes of neodassical economics has been the elaboration
and extension of the metaphor of the factory that is invoked by a production
function. To be explicit about this image, recall the child's toy called the Play-
Doh Fun Factory. To operate the Fun Factory, a child puts Play-Doh (a form of
modeling compound) into the back of the toy and pushes on a plunger that
applies pressure. The Play-Doh is extruded through an opening in the front of
the toy. Depending on the particular die used to form the opening, out come
solid Play-Doh rods, Play-Doh 1-beams, or lengths of hollow Play-Doh pipe.

We use the Fun Factory model or something just like it to describe how capital
(the Fun Factory) and labor (the child's strength) change the characteristics of
goods, converting them from less valuable forms (lumps of modeling com-
pound) into more valuable forms (lengths of pipe). In most applications we
imagine that the characteristics being changed are physical characteristics such
as shape, chemical composition, or connections with other objects. We push the
model slighdy when we recognize that the date-and location at which a good is
available are also relevant characteristics, ones that can, be changed by storage
and transport. We push the model much further by extending the list of charac-
teristics that can be changed to include a description of who holds property
rights. Wallis and North (1986) estimate that by 1970 the transformation of
property rights accounted for nearly one-half of gross national product in the
United States, so this last extension is particularly important.

The Fun Factory metaphor is powerful because our intuition about produc-
tion can be pushed to encompass transformnation activities and levels of eco-
nomic analysis far removed from the factory floor. When a worker with a
welding rig attaches parts on a car, when a driver with a semitrailer truck moves
the car, when a dealer with a showroom sells the car, when a banker with a
computer prepares the loan, and when an agent with a tow truck repossesses the
car, labor and capital are used to change the characteristics of the underlying
goods. In this kind of analysis, the productive unit can range from a household
to a firm or industry, even to the nation or the world as a whole.

The production function and the Fun Factory metaphor have been widely
used in the neodassical analysis of aggregate growth. Yet in this analysis the
neoclassical model has been successful primarily at establishing a diagnosis by
exdusion. Economic growth cannot be understood solely in terms of the accu-
mulation of physical capital and labor-the fundamenta! concepts in the under-
lying metaphor. This insight, of course, was Solow's famous result (1957), and
it stands to this day despite an enornous effort at refining the econometric
techniques for measuring a growth-accounting residual and at extending the
notion Of effective labor to allow for accumulation of human capital. The for-
mal growth-accounting evidence, historical accounts, and everyday experience
all suggest that something extra, something like innovation, invention, techno-
logical change, or the discovery of new ideas, is needed to understand and
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explain growth. Yet, having made this point, the Fun Factory metaphor offers
no guidance about what an idea is, where ideas come from, and how the pres-
ence of ideas might matter for development strategy.

Other Toy Models

Another child's toy is a chemistry set. For this discussion, the set can be
represented as a collection of N jars, each containing a different chemical ele-
ment. From the child's point of view, the excitement of this toy comes from
trying to find somc combination of the underlying chemicals that, when mixed
together and heated, does something more impressive than change colors
(explode, for example). In a set with N jars, there are 2N - 1 different mixtures
of K elements, where K varies between 1 and N. (There are many more mixtures
if we take account of the proportions in which ingredients can be mixed and the
different pressures and temperatures that can be used during mixing.)

As N grows, what computer scientists refer to as the curse of dimensionality
sets in. The number of possible mixtures grows exponentially with N, the
dimension of this system. For a modestly large chemistry set, the number of
possible mixtures is far too large for the toy manufacturer to have directly
verified that no mixture is explosive. If N is equal to 100, there are about 1030
different mixtures that an adventurous child could conceivably put in a test tube
and hold over a flame. If every living person on earth (about S billion) had tried
a different mixture each second since the universe began (no more than 20
billion years ago), we would still have tested less than 1 percent of all the
possible combinations.

Within the metaphor of the chemistry set, it is obvious what one means by an
idea. Any mixture can be recorded as a bit string, an ordered sequence of Os and

- i s of length 100. The bit at position j is set to 1 if element j is included in the
mixture. In the crude representation used here, an idea is the increment in
information that comes from sorting some of the bit strings into two broad
categories: useful ones and useless ones. To represent this information, we can
add two more bits on the end of each bit string describing a mixture. These are
set at 00 if we know nothing about its properties, 10 if it is a useful mixture, and
01 if it is useless.

When a useful mixture is discovered and its trailing bits are changed from 00
* to 10, the discovery makes possible the creation of economic value. It lets us

combine raw materials of low intrinsic value into mixtures that are far more
* f valuable. Once we have the idea, the process of mixing will require its own Fun

Factory (specialized capital and labor). For example, the bit string representing
nylon requires a chemical processing plant and skilIed workers. Important as
these tangible inputs are, it is still the idea itself that permits the resulting
increase in value. In this fundamental sense, ideas make growth and develop-
ment possible.

The potential for continued economic growth comes from the vast search
space that we can explore. The curse of dimensionality is, for economic pur-
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poses, a remarkable blessing. To appreciate the potential for discovery, one
need only consider the possibility that an extremely small fraction of the large
number of possible mixtures may be valuable.

There is a branch of physical chemistry that literally cooks up mixtures from
the periodic table of elements. New mixtures to be evaluated are selected on the
basis of theory, experience, and guesswork. Supporters call this "exploratory
synthesis"; detractors call it "heat and beat" or "shake and bake" chemistry. A
group of French chemists cooked up one of the 1030 possible mixtures, one
consisting of lanthanum, barium, copper, and oxygen. More than a decade
later, scientists at IBM decided to test the superconductivity properties of the
resulting ceramic, even though the prevailing wisdom suggested that it violated
several of the basic rules required of a candidate for a good superconductor. The
IBM team won the Nobel Prize in physics for their discovery that this mixure
became a superconductor at temperatures far exceeding those for all the known
superconductors.

This "high-tech" example of a valuable mixture suggests only a small part of
the enormous scope for making discoveries of economic importance. If a gar-
ment factory requires 52 distinct independent steps to assemble a shirt, there are
52! = 1068 different ways to order these steps in sequence. The number S2 is a
useful reference point because it arises with another familiar toy, a deck of
cards. The number of possible orderings for the 52 assembly operations is the
same as the number of possible ways to arrange a shuffled deck of cards.

Even though it arises from a very simple toy, a number such as 1068 is very
big, even in comparison with numbers like 1030. (The total number of protons
and electrons in the visible universe is estimated to be on the order of 1079.) For
any realistic garment assembly operation, almost ali the possible sequences for
the steps would be wildly impractical, but if even a very small fraction of
sequences is useful, there will be many such sequences. It is therefore extremely
unlikely that any actual sequence that humans have used for sewing a shirt is the
best possible one.

Corporations that understand this point recognize that there will always be at
least as much scope for improvement through large numbers of small changes in
the way things are done in a manufacturing process as through laboratory
research. Accordingly, they have promoted worker experimentation and sys-
tems for encouraging wide adoption of discoveries made on the line.

Conventional wisdom tends to suggest that all the important ideas come from
research labs and that nothing remains to be discovered about mundane activ-
ities such as assembly line operation or garment assembly-but conventional
wisdom completely missed the potential for "continuous improvement," as
implemented in Japanese automobile assembly, just as it mnisscd the potential for
high-temperature superconductors made from ceramics. To rnderstand growth,
we need to understand not only how big ideas, such as high-temperature super-
conductors, are discovered and put to use but also how millions of litde ideas,
such as better ways to assemble shirts, are discovered and put to use. To under-
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stand development, we need to understand how both kinds of ideas, but espe-
*- d - - ciaily the millions of small ones, can be used and produced in a developing
:- country.

Human Capital

It is possible to add human capital to both the Fun Factory and the chemistry
set models, and it is instructive to do so. In the Fun Factory model there are only
two basic kinds of inputs, human and nonhuman. Physical capital is an aggre-
gate of many different durable nonhuman inputs. The concept of human capital
lets us recognize and aggregate different kinds of human inputs. One person may
be more productive than another, just as one machine may be more valuable
than another. Some of the differences in productivity among workers are the
result of investments and are durable, so the analogy with capital is close.

As powerful as this analogy is in labor economics, it sheds little light on the
fundamental processes that generate growth. In some proximate sense it must be
true that increases in human capital and physical capital explain the increases in
value that we have experienced. But what does it really mean to say that the
average worker today has several times the effective labor power of a worker in
the last century? In a biological sense the population of workers today is vir-
tually identical to the population that existed then.

To see how the same physical objects can be arranged in more valuable ways,
consider first an example involving physical capital. The computer that I used to
write this paper is about fifty times faster than the one I used just ten years ago,
yet it is constructed from just about the same assortment of aluminum, copper,
steel, plastic, silicon, and other raw materials. It is manufactured in about the
same way and is sold for about the same price.

Now consider human capital. In my brain there are different physical connec-
tions between my neurons. T hese connections store the commands I need to use
the new computer and new word-processing software. Just as my new computer
is a more productive piece of physical capital, I have more valuable human
capital than I did ten years ago.

From the point of view of the chemistry set model, the increase in the value of
human and physical capital that is possible using fixed tangible inputs is just like
the increase in value that arises when elements such as lanthanum, barium,
oxygen, and copper are combined to make a high-temperature superconductor.
The knowledge that one mixture or arrangement is more valuable than another
is just like the knowledge that changing the layout in a microprocessor increases
its processing power, that a different design for a hard disk will increase its
storage capacity, or that storing the bit string representing the word-processing
software on my hard disk will make the computer more useful. It is also just like
the knowledge that reading a software manual rearranges connections in my
brain and makes my human capital more valuable. (For later reference, note that
on-the-job experience with the software is also extremely important for estab-
lishing and reinforcing these connections.)
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In some accounting sense the combined increase in the value of human and
physical capital explains the increased productivity in word-processing experi-
enced in my office. But to explain productivity growth through these increases in
human and physical capital begs the question of where the increased value of the
capital originates. The increased value is created by new ideas. Whether it takes

-- the form of a hardware design, software code, or an instruction manual, an idea
is used to mix or arrange roughly the same physical ingredients in ways that are

: 0 more valuable. And in each case, these ideas can be represented as pure pieces of
information, as bit strings.

Ideas are therefore the critical input in the production of more valuable
human and nonhuman capital. Pat human capital is also the most important
input in the production of new idcas. Physical capital (a computer, for example)
is sometimes used in an ancillary way, but a trained person is still the central
input in the process of trial and error, experimentation, guessing, hypothesis
formation, and articulation that ultimately generates a valuable new idea that
can be communicated to and used by others.

Because human capital and ideas are so closely related as inputs and outputs,
i-t is tempting to aggregate them into a single type of good. After all, structures
and equipment are different goods, and they both fit rather well in the category
of physical capital. It is important, nevertheless, to distinguish ideas and human
capital because they have different fundamental attributes as economic goods,
with different implications for economic theory.

Attributes of Economic Goods

Figure 1 illustrates a two-way dassification of different types of economic
goods that has been useful in the economics of public finance. The vertical axis
measures the degree of control or excludability (or appropriability) that is feas-
ible for a good. The left-hand column lists rival goods-goods that are object-
like in the sense that they have an opportunity cost. (The label "rival" reflects the
fact that you and I are rivals for the use of one of these goods.) The right-hand
column lists nonrival goods, which are like bit strings in the sense that everyone
can use them at the same time.

As traditionally defined, a private good in public finance is one that lies in the
upper-left-hand corner of the figure; it is both rival and fully excludable.
According to this definition, human capital is as close to a perfect private good
as one can get. There is no way for anyone to take advantage of my ability to
remember commands for my word processor without getting my permission;
therefore my ability is fully excludable or is subject to complete control by me.
And because there is also no way for many people to make use of my ability at
the same time, it is a rival good.

Many economists will find these assertions surprising. We often assert that
there are spillovers from human capital, such as incomplete control or
excludability. We also have an intuition that since I can teach others to do what I
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Figure 1. Economic Attributes of Selected Goods

Rival goods Nonrival goods
100

Human capital (for An encoded satellite
example, memorized television broadcast
commands for using
software)

A floppy disk
Degree of
control or Computer code for a
exdudability software application
(percent)

Operations manual for
Wal-Mart stores

Fish in the sea

Sterile insects Basic R&D

0

can do, what I know is nonrival. After I teach them, we will all be using the same
computer commands at the same time.

These imprecise statements are the result of a failure to distinguish among
human capital, the ideas that help produce human capital, and the ideas that
human capital can produce. My human capital is literally a set of connections
between neurons. Converting this rival good into a nonrival good-for example
by putting what I know into comprehensible prose on paper-is a time-
consuming activity. Once what I know is expressed in words, it can indeed be
used by many people (neglecting for now the trivial cost of making a photo-
copy). As each person reads my words, the nonrival bit string represented by the
text is converted back into the rival human capital. Human capital is therefore
used to produce ideas, and ideas are used to produce human capital, but human
capital and- ideas are conceptually distinct goods. They occupy different places
in figure 1 and have different implications for economic analysis.

The bit strings, or the how-to manual for using software, would be nonrival,
not the connections in my brain. The bit string would also be difficult to control,
as every software firm knows. For most of the successful computer programs,
someone has written a book that is a substitute for the original manual and can
be used by someone who has bootleg copies of the code for the program.

When I bought my software, I purchased a manual, several floppy disks, and
the legal right to use the bit string representing the computer code. I used the
manual to produce some human capital that is easy for me to control. The
floppy disks themselves are somewhat harder to control because they could be
stolen. For this reason they are listed farther down the column of rival goods.
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The software code is even harder to control because it can be taken without the
knowledge of the owner. This feature tends to make all nonrival goods less
excludable and more difficult to control.

Because nonrivalry and limited control are correlated in practice, many infor-
mal discussions of ideas do not distinguish carefully between the two concepts,
but for economic analysis the difference is important. Private firms survive in the
business of writing and selling very costly computer code; therefore they must be
able to assert some control over it. Software code is, however, the quintessential
nonrival good. Most ideas of economic significance lie in the upper right portion
of figure 1. They are nonrival and at least partially excludable.

Such goods are very different from the goods in the lower left side of the
figure, the ones that are rival but impossible to control. Fish in the sea are the
most familiar example for economists. Only one person can eat a fish. Sterile
insects used to prevent the reproduction of agricultural pests are another exam-
ple. A sterile male insect can mate with unsuspecting fertile insects in one valley
or the other, but not in both at the same time. Because it is so difficult to
establish property rights over these kinds of goods, market outcomes are ineffi-
dent. We overfish, and we underprovide sterile insects. Our understanding of
the policy implications of this part of the figure is very clear. Property rights
should be provided where possible-for example, tradable rights to catch fish.
Where this is not possible, as in the case of the insects, the government must
supply the good and use its tax power to cover the costs.

Although the sterile insects seem to be examples of public goods in the every-
day use of the term (things that are provided by the government), the formal
definition of a public good used by economists is one that lies in the lower right
of figure 1;. it is a good that is both nonexdudable and nonrival. Basic scientific
research is perhaps the best example of a pure public good in this sense. Our
understanding of how vaccines prevent disease and how drinking water mixed
with electrolytes can prevent death from diarrhea both come from public sup-
port for basic research.

In the left-hand column (the rival goods), the policy implication is to move up
the column-to create property rights whenever possible and to make them as
strong as possible. For nonrival goods, this condusion does not follow. Property
rights to a nonrival good always imply a market price for the good that is higher
than its opportunity cost because the opportunity cost is zero. As the usual
analysis of patents suggests, strong property rights and the resulting monopoly
profits are desirable because they create an incentive to discover new ideas, but
they are undesirable because the difference between price and marginal cost
creates distortions.

Depending on the type of good involved, we craft different solutions to this
conflict between the two conditions required for efficiency. In some cases it is
relatively dear which directions for new discoveries are worth pursuing, and the
social cost of setting a price higher than marginal cost is very high. In these
cases-for example in public health-the government pays for the research and
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gives the results away. In other cases the government has no mechanism for
deciding what to produce, and the social costs of prices higher than marginal
cost seem trivial-for example, in the production of popular music (which these
days is literally a bit string on a compact disc). In areas such as biotechnology
and software it is unclear exactly how we should proceed. We do not know
whether a gene fragment or a programming concept such as overlapping win-
dows should be protected by law or, if so, whether the law of copyrights,
patents, or trade secrets should be used. (For additional discussion of the policy
dilemma presented by nonrival goods and of the different institutional arrange-
ments that have emerged for dealing with it, see the paper by Paul David in this
volume and the references cited therein.)

For thinking about growth and development, the important implications of
figure 1 are as follows. First, the distinction between objects and ideas (between
rival and nonrival goods) is far more important than the concept of excludability
or control or the related concepts of spillovers and externalities. An approach to
economic policymaking that neglects nonrival goods will miss most of the inter-
esting issues.

Second, nonrival goods have the unique feature that their value depends on
the size of the market in which they can be used. This is obvious for an idea such
as the vaccine that is treated as a pure public good but is equally true for
nonrival goods such as software or even ideas about how to run a discount store.
If BiDl Gates could have sold software only in Washington state, or if Sam
Walton could have opened discount stores only in Arkansas, they would have
been millionaires, at best, instead of the billionaires they became. This is the
other side of the gains from trade that ideas can generate if they are widely used.

Third, any discussion of an economy in which nonrival goods such as soft-
ware are privately provided must allow for departures from price-taking. The
textbook description of perfect price-taking competition is logically inconsistent
with the private provision of nonrival goods. Even in a case in which a bit string
(for example, computer code) must be sold together with an object (for example,
a floppy disk), monopoly pricing must still apply. The package consisting of the
code and the disk will have a positive marginal cost equal to the cost of the disk,
but the package must still sell for a price higher than marginal cost, or no one
would be able to earn a return on effort devoted to writing software. Casual
empiricism suggests that software sells for a price that is 10 to 100 times mar-
ginal cost.

Fourth, and finally, there is no hope that a decentralized equilibrium in which
new ideas are discovered will be fist-best Pareto optimal. The usual justification
for the welfare theorems in terms of price-taking does not apply. No comparable
justification on the basis of the Coase theorem will work unless it replicates the
essence of a government-a decisionmaker with powers of coercion over every-
one else in the economy.

This last point is clear only in a general equilibrium setting, which perhaps
explains why it has not been adequately emphasized. In partial equilibrium
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analysis, price-setting by a monopolist is consistent with Pareto optimality if
control or the ability to contract is strong enough. For example we know that a
perfectly discriminating monopolist or a monopolist who charges a two-part
tariff can produce the efficient level of output in a partial equilibrium model.

This partial equilibrium analysis simply does not extend to the economy as a
whole. It violates a fundamental adding-up condition. Output for any particular
activity can be written as y =flk, h; a), where b and k are lists of all the different
human and nonhuman rival goods that are used in production and a is the idea
or knowledge that makes this activity possible. For fixed a, we can think of the
production of y in terms of the Fun Factory metaphor. By a standard replication
argument, f is homogeneous of degree 1 in the rival goods that must be repli-
cated to make a copy of the existing activity. But Euler's theorem tells us that h
and k will exhaust the total value of output in this activity if competition is used
to allocate these goods and they are paid their value marginal products. Nothing
will be left to pay for a.

What is true for one activity is equally true for the economy as a whole. If
aggregate output is written as Y = F(H, K; A), F wiU be homogeneous of degree
1 in the human and nonhuman rival inputs. It is therefore impossible to use
prices to allocate H and K between different activities and at the same time
provide the incentives for discovering ideas, A. There is not enough income in
the economy as a whole to go around. (See Romer 1990a for an elaboration of
this point.)

Tl. Two IsLANDs

The challenge now is to use the analytical framework outlined above to
discuss the different economic activities taking place in Mauritius and in Taiwan
(China). In both economies government policy is attuned to the role of ideas. In
Mauritius policy changes in the 1970s and 1980s made it attractive for entrepre-
neurs from Hong Kong to put their ideas to use there. As a result, the citizens of
Mauritius achieved large increases in income and employment. A more clear-cut
case of the gains from trade could hardly be imagined. In Taiwan (China) ideas
from the rest of the world are not merely put to work with domestic labor. To a
much greater extent than in Mauritius, the government intervened in market
exchange in its attempts to encourage the domestic production and exploitation
of ideas that can eam a return on world markets.

Using Ideas: Mauritius

Table 1 reports some basic economic and social indicators for Mauritius over
the interval from 1960 to 1985. For comparison, data are also presented for two
economies with similar ethnic and economic backgrounds, India and Sri Lanka,
and for Taiwan (China), which is discussed below. In Mauritius the share of
investment in gross domestic product (GDP) is no better than that in the other
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Table 1. Economic Perfornnance, 1960-88
(percent, except as otherwise specified)

Taiwan
Indicator Matnritius India Sri Lanka (China)
Rate of growth of income per 2.8 0.9 1.3 6.4

capita, 1960-88
Rate of growth of population. 1.7 2.2 1.9 2.2

1960-88
Income per capital,1960 2,000 600 1,400 950

(198S U.S. dollars)
Share of investnent in GDP, 12 17 21 23

1960-88
Literacy rate, 1960 60 28 75 54
Primary school cnrollment rate, 98 61 95 96

1960
Average years of schooling, 4.S 1.9 6.2 8.4

labor force, 1986
Sources: For income, investment, and population, Heston and Summers (1991); for literacy and

schooling, Levine and Renelt (1992).

three economies and in the Heston-Summers data used here, it is substan-
diaily lower.' Investment in human capital, while better than in India,
is not outstanding. Income per capita at the beginning of the sample period was
higher than in the other three economies because of the high income eamed by
the wealthy owners of sugar plantations, but the distribution of income was very
uneven.

When Mauritius was preparing for independence from Great Britain in the
1960s, prospects for development did not seem promising. The economy was
dependent on sugar exports for 99 percent of its exports. James Meade, commis-
sioned by the British government to comment on economic policy, entitled his
1961 report "Mauritius: A Case Study in Malthusian Economics" and devoted it
to a discussion of how to cope with a real wage that would inevitably fall as
population on the island grew. Young people with higher levels of education
were encouraged to emigrate, but it was feared that not enough would leave. A
local import-substituting manufacturing sector existed only because of protec-
tive tariffs.2

Since independence in 1968, the political situation has been fluid, almost to
the point of instability. Up to the present, corruption, fraud, and drug traffick-
ing have been a continuing source of government scandals. Political parties are
organized along ethnic and religious (primarily Hindu and Muslim) divisions.
There has been no majority government since independence. The emergence of a

1. According tO the national income accounts data of the World Bank (see Levine and Renedt 1992),
Mauritius, India, and Sri Lanka all invest about 20 percent of GDP. The Heson-Summers numbers adjust
nominal investment spending tO correct for variation in relativ ! cost of capital goods in different coun-
tries. In principle, the real investment numbers from Heston and Summers are more relevant, but the
downward adjustment for investment in Mauritius seems implausibly large.

2. The account that follows is drawn from World Bank data and from published studies by Gulhati
and Nallari (1990) and Bowman (1991).
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left-leaning party and the strikes that it organized in 1971 provoked an assas-
sination attempt instigated by members of a rival party. This led to public riots
and a state of emergency that lasted until 1976. Unions were suspended, and
union and party leaders were arrested.

The average growth rate for per capita income of nearly 3 percent a year
during 1960-88 was achieved despite the terms of trade shocks experienced by
all primary goods exporters in the 1970s. Sugar prices soared in the early part of
the decade, then fell dramatically in the second half just as oil prices went up.
This led to predictable macroeconomic difficulties (budget deficits, inflation,
and a balance of payments crisis), followed by a period of austerity and adjust-
ment that was associated with zero growth during the five years from 1978 to
1982. Most of the growth that took place came in two brief spurts, one in the
first part of the 1970s and the other in the latter part of the 1980s.

Despite- all this, Mauritius stands out as a significant and surprising success
story when compared, for example, with India and Sri Lanka. The only obvious
candidate for explaining the success of Mauritius is the island's policy of sup-
porting'an export-processing zone (EPZ), which made investment attractive to
foreigners. The EPZ was an administrative arrangement; it involved no geo-
graphic restrictions and no special investment in infrastructure. The main poli-
cies in this arrangement were unrestricted, tariff-free imports of machinery and
materials, no restrictions on ownership or repatriation of profits, a ten-year
income tax holiday for foreign investors, a policy of centralized government
wage-setting, and an implicit assurance that labor unrest would be suppressed
and wage increases would be moderate.

From the inception of the arrangement in 1971, employment in the EPZ grew
to 17,000 workers by 1978, a significant number on an island with a total
population of about 1 million. Over this same interval GDP per capita grew at 9
percent a year, fueled partly by the EPZ and partly by favorable sugar prices and
harvests. During the macroeconomic difficulties between 1978 and 1982 EfPZ
employment growth slowed and almost ceased. Once the government had com-
pleted its adjustment process, growth resumed with a vengeance. Income and
corporate tax rates were halved in 1983 (from about 70 to about 35 percent).
Both domestic and foreign investment in the EPZ increased sharply. In 1982 the
unemployment rate stood at 22 percent and total employment in the EPZ at
about 20,000 workers. By 1988 the economy had essentially reached full
employment through the addition of 70,000 Jobs in the EPZ. In 1970 agriculture
employed 60,000 people and the EPZ did not exist. In 1990 agriculture
employed 46,000 workers and the EPZ employed 90,000, about one-third of all
workers on the island. Jobs added in the EPZ accounted for two-thirds of the
total increase in employment between 1970 and 1990.

Manufacturing in the EPZ is concentrated almost exclusively in garnent pro-
duction and was developed almost entirely because of the participation of entre-
preneurs from Hong Kong who were drawn to Mauritius because of contacts
with the small ethnic Chinese population on the island. These entrepreneurs

: --
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were motivated by-the prospect of lower wages, a location free from the threat
of expropriation by the mainland Chinese government, and a country of origin
that would not be subject to quota limits set by the United States and the
European Economic Community (EEC). Investors from Hong Kong now hold
nearly three-quarters of the foreign investment in the EPZ.

According to one observer (quoted in Bowman 1991), "textile entrepreneurs
flocked to the island bearing sewing machines" because of the EPZ arrangements.
In the Fun Factory model, this inflow of capital must explain the increase in
employment and output that subsequently took place. A little reflection suggests
that the entrepreneurs brought much more than physical capital, for Mauritius
had long enjoyed special trade status with the EEC, and sewing machines could
always have been purchased on the open market. Nor were foreigners essential
as a source of the savings needed to finance investment in physical capital;
domestic savings ultimately accounted for a substantial fraction of total invest-
ment in the iE.

The entrepreneurs did bring a crucial array of ideas about the textile and
garment business, including ideas on the specific kind of equipment to use, how
to manage a small factory, how to manage relations with textile importers in the
industrial countries, how to successfully exploit loopholes :n quota limits, and
hundreds of other ideas about running a modem garmer - mbly operation,
such as knowledge of the sequence to use in sewing a shirt.

In a model with no ideas or in which ideas are already available throughout
the world, it is difficult to explain the experience of Mauritius. If investment in
physical capital is the cause of growth, one must understand why domestic
investment did not take place prior to the arrival of the foreigners but did
subsequently, and why it took place only in garment production. If a scarcity of
human capital explains why people on Mauritius were poor, this surely could
not have changed much in the interval between 1972 and 1979 or between 1982
and 1989. Moreover, if human capital were all that mattered, why did
Mauritius do so much better than Sri Lanka, which had a much better record in
education)

-* -- In a world in which ideas are under private control, events in Mauritius are
easy to understand. Suppose that agricultural output is a constant returns-to-
scale function of land, T, labor, l, and capital, K: F( T, K, L) (F for farm). We
can summarize garment output in the form G(K, L; A), where A takes on the
values 0 or 1 (G for gannent). Output of garments is zero if A = 0 because no
one knows how to run a garment operation. If an entrepreneur does know, A-
1 and garments are a constant returns-to-scale function of sewing machines, K,
and labor, L.

When A = 0, wages are equal to the marginal product of labor in agriculture.
For large L, wages can be very low. Sewing machines are freely available for sale
at the price PK, but none are imported because no one knows how to put them to
use. Farm equipment is imported, funded either by domestic savings or by
foreign investment. Investment in Mauritius eams the same rate of retrn as in
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the rest of the world. Wages were low not because of any restrctions on Rows of
financial capital or inadequacy of domestic capital investment but because the
idea, A, needed for garment production was not in use there.

Now suppose that a single textile entrepreneur learns of the low wages on
Mauritius, brings knowledge of A, and sets up shop. Sewing machines will now
be imported. Income and employment will increase. An examination of many
such cases could lead one to condude that investment, particularly investment in
machinery, causes rapid economic growth. (See DeLong and Summers 1991 for
cross-country evidence of the correlation between investment in machinery and
growth.) What detailed knowledge of the history of Mauritius shows is that
investment was the proximate, but not the fundamental, cause of the growth
that took place. It was the knowledge, A, brought by the foreigners that caused
both the investment and growth.

To represent the private returns for putting an idea to use, let II(L, PG, PK)
denote the restricted profit function for a single entrepreneur who employs L
units of labor on Mauritius and faces a price for sewing machines pK. Since G{K,
L; A) is homogeneous of degree one in K and L, the profit function II defined by

al(LI PG, P1¼) = maxK P GG(K. L; 1) -PKK

will be linear in L. The entrepreneur is a monopsonist in the labor market in
Mauritius, as depicted in figure 2. The excess supply curve for labor faced by the

Figure 2. Labor Market wit7z a Monopsonist Entrepreneur

Dollars Dollars

Marginal product of labor in
garment production

/ \ |: ~~~Revrenue to entrepreneur

Marginal product ~Wage (w)
of labor in agriculture

___________ Total labor (L) _

Labor in agriculture Labor in garment industry
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entrepreneur (which is the same as the marginal productivity curve in agricul-
tare) is upward-sloping. The marginal product of labor for the entrepreneur is
constant. The single entrepreneur will employ labor up to the point where wages
are equal to w in the figure.

Workers in Mauritius are exploited in the sense that w is strictly less than the
marginal product of labor. Yet they also receive a pure surplus or windfall gain
from the entry of the entrepreneur (the area labeled "surplus to labor" in the
figure). The entrepreneur collects the monopsony rectangle denoted "revenue to
entrepreneur." Workers in agriculture also gain at the expense of landholders.

The usual analysis of government policy when faced with this kind of monop-
sonist recommends a minimum wage. By setting the minimum wage at close to
the: marginal product of labor in garment assembly, the govemment can drive
the monopsony profits to zero, encourage the efficient level of employment, and
capture the largest possible surplus for workers.

The problem with this analysis is that it neglects the possibility that the textile
entrepreneur; will not come if they are not offered a large enough profit. Com-
ing to Mauritius is a costly activity, and these entrepreneurs have alternative
uses for their time and energy. Welfare on the island is increasing when the
minimum wage is raised from the monopsony level, but only up to the point at
which te ex post monopoly revenue captured by the textile entrepreneur is just
enough to offset the initial cost of coming there. Beyond this point, an increase
in the minimum wage makes welfare on the island drop precipitously, back to
the Malthusian equilibrium anticipated by Meade.

Extracting surplus from foreigners can therefore be a risky proposition, espe-
diaily if policy decisions are made in the absence of knowledge about the poten-
tial entrants and their costs and alternative opportunities. The dangers of setting
too high a value for the minimum wage apply equally to other costs imposed on
foreigners-costs such as burdensome customs procedures, high required
domestic equity participation, high explicit taxes, high implicit taxes collected as
bribes, ex post extraction of rents by organized labor, or poor provision of
services by government agencies. An authoritative central governmenr that can
centralize the decisionmaking process and lower the total rent extracted from
potential investors can generate substantial benefits for the nation as a whole if it
changes the EPZ from one that has not attracted any substantial foreign partici-
pation (and there are many of these in the world) to one that is attractive. (For a
more detailed description of this problem of decentralized extraction of rents,
see the analysis of corruption by Shleifer and Vishny 1992.)

The analysis suggests not only that attempts by the government to extract
rents may be strongly counterproductive but also that the government must be
strong enough to prevent this kind of extraction by other actors in the economy.
The government might even be able to improve welfare by subsidizing the entry
of the entrepreneur. If the fixed costs for the entrepreneur of coming to the
island are greater than the monopsony profit but smaller than the sum of this
profit plus the surplus to workers, the government could offer part of the surplus



Romer 81

to induce the entrepreneur to come. In the more realistic case in which a large
number of firms, rather than a single monopolist, contemplate entry, the gov-
ernment might even facilitate collusion among the foreign firms to preserve their
profits after entry.

Viewed in this way, the timing of the investment in Mauritius is easier to
understand. The state of emergency, the banning of unions, and the imposition
of centralized government wage-setting were crucial steps leading to the first
wave of investment by foreigners. Resolution of government budget difficulties,
a devaluation that reduced real wages for workers, and cuts in effective tax rates
were the decisive actions in bringing about the second wave of investment. It is
also relevant that while employment and income did increase substantially in
Mauritius, the goveriment made good on its pledge of wage moderation. Real
wages have been allowed to increase very little in garment assembly. Now that
full employment has been reached, there are signs that the government is moving
away from the previous policy of wage moderation. How it will handle the next
phase of development is not yet clear.

What is worrisome about a strategy of encouraging foreigners to employ low-
skilled, low-cost labor is that the equilibrium wage for unskilled labor may be
very low-even lower than the wages now earned on Mauritius. In the industrial
countries during most of this century, A and H have been high and growing in
relation to the small quantity of L present in these countries. Because of restric-
ions imposed by poor countries, labor in the rest of the world was segregated

from labor in industrial economies. The restrictions were no doubt encouraged
by domestic firms that wanted protection from foreign competition in output
markets and in the labor market but may also have been fostered by a fear of
exploitation. As a result, wages for L kept pace with growth in A and H in
industrial countries.

Now many poor countries understand the advantages that come from remov-
ing these restrictions, and a very large quantity of labor from developing nations
is on the verge of entering the worldwide market. For example, there are more
than 125 EPZS in developing countries, with most of the increase in numbers
coming in the last half of the 1980s. Mainland China and even India are now
opening to the rest of the world. In addition, improvements in transport and
communication have reduced the costs faced by an entrepreneur who wants to
move production elsewhere in the worild. The first countries to integrate their
labor markets with markets in industrial countries experienced relatively large
wage gains, but as more labor from other developing countries enters the mar-
ket, wages will have to fall.

There is already evidence of this process in the pressure on wages for unskilled
labor in industrial countries, especially the United States. Skill differentals are
increasing as real wages for unskilled labor remain stagnant or fall. In industries
where production in low-wage countries can most easily be undertaken (textiles,
for example), there is already in place an extensive system of quotas designed to
protect wages in industrial countries. Countries such as Mauritius can therefore
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expect to be squeezed from two sides. There will be ir ore competition from
other countries with low labor costs and increased trade barriers in industrial
countries.

In the very long run, the fall in wages will be partially offset by increases in
worldwide stocks of K and H. Suppose that the ratio of these stocks to the world
stock of labor L reaches the ratio that now prevails in industrial countries. A
striking implication of the analysis of ideas as economic goods is that worldwide
integration of markets will permanently increase wages for H in relation to
wages for L. As emphasized in the discussion of ideas, the value of an idea
increases with the size of the market. Because the production of ideas is human-
capital-intensive, increased worldwide economic integration will drive up the
returns to human capital in relation to returns to labor. There are large gains
from trade that arise from worldwide integratior.. Unfortunately for poor peo-
ple and poor countries, the gains will be captured disproportionately by the
most highly skilled workers. (Sec Romer 1990b or Grossman and Helpman
1992 for formal models that illustrate this point.)

For a sr..all economy, investing in schooling may not by itself be enough for it
to become involved in the production of ideas, where the high returns to humani
capital lie. The production of ideas requires human capital, but it also requires
access to existing ideas. A country like Sri Lanka that invests heavily in educa-
tion but remains isolated from all the economically important ideas that are in
use in industrial countries has no hope of ever becoming a player in the global
production of ideas. Recall that before Mauritius opened the EPZ, its policy was
to encourage migration of educated youths, for whom there were no prospects
on the island.

A more worrisome possibility is that the relatively open strategy toward the
rest of the world pursued by Mauritius. or even a strategy of totally free trade,
may .iot be sufficient to bring local human capital into use in the production of
ideas. It is easier to use ideas in a small country than it is to begin producing
ideas. It takes a relatively narrow range of ideas to open up a particular activity
such as a garment factory. Because of constant retums to scale, the market
incentives will then be to increase production of the associated good without
incurring the cost of starting another activity. In Mauritius only one idea has
been put to work because almost all of the EPZ output is in garments. Prospects
for developing new products-that is, for producing ideas-are therefore quite
weak.

Taiwan (China)

Authorities in Taiwan (China) used a wide variety of approaches to encourage
the use of ideas there, with the explicit intention of shifting to the domestic
control and production of ideas. Generally speaking, the government moved
from a period of import substitution during the 1950s and 1960s toward an
export-oriented stategy in the 1970s and 1980s. More recently it has placed
increased emphasis on human capital and research subsidies similar to those



Romer 83

used in industrial economies, but in applications with specific commercial goals.
The pattern of intervention in several different industries illustrates the eclectic
and flexible approach used by the government to achieve its aims. 3

:*- --: In the early 1950s the government gave special attention to the textile indus-
* V - -try, which got its start with mainlanders who came to Taiwan (China) with their

knowledge and looms. Early policy supports included tariffs and quantitative
limits on imports of yarn and ficished products, restrictions on entry for new
firms, and controlled access to raw materials. In the early years the government

* :.: - . supplied raw cotton to spinning mills and bought all the finished yarn, which it
*f.- -. - then supplied to firms with looms. Later the government used cheap credit to

encourage firms to operate at larger scales and to integrate vertically, relying on
the local office of a U.S. engineering firm to evaluate individual requests for
credit. Exports grew rapidly from 1952 to 1958, the year when the island
became a net exporter of textiles. After the exchange rate regime was changed in

*: 1958 to encourage exports, textile exports to the United States grew so rapidly
that quota limits were imposed in 1961.

To diversify the textile industry away from cotton, the government encour-
aged a move into synthetic fibers, acting primarily as an intermediary between
domestic firms and foreign firns with advanced technologies. By 1954 the
domestic chemical industry could produce most of the intermediate inputs
needed to make rayon. With the help of advisers from the United States, the
government brought together a U.S. firm and several local textile firms and
supervised the negotiations leading to the creation of a joint venture that began
production in 1957. The U.S. firm provided the planning, the equipment, and
worker training. In 1962 this joint venture, in collaboration with a state financ-
ing agency, created another joint venture to make nylon, this time relying on
technology from a Japanese firm. As private firms began to. enter the synthetic
fibers industry in the late 1960s and 1970s, they relied increasingly on licensing
instead of joint venture agreements. The government continued to assist in
finding foreign partners with technoiogy to share and in negotiating the terms of
the technology agreements, over which it retained authority for final approval.
By 1981 Taiwan (China) was the fourth biggest producer of synthetic fibers in
the world.

The electronics industry started like the textile industry, building from a
domestic base in radio assembly that was protected by restrictions on imports.
As in synthetic fibers, radio assembly was aided in the early years by a technol-
ogy agreenent with a foreign firm. Then, in the 1960s, the government set up an
EPZ designed to encourage electronics assembly by foreign firms. By 1965
twenty-four U.S. firns had made arrangements for production in Taiwan
(China). The industry developed around a few large foreign assemblers and
many.small domestic suppliers of components. A government-supported elec-
tronics working group assisted in marketing, training of personnel, and product

--3 This account is drawn from Wadc (1990).
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expositions. In 1973 the government opened the Industrial Technology
Research Institute (ITRI), which supported advanced training programs for engi-
neers. The Electronics Research and Service Organization (ERSO), which oper-
ates under ITRI, supplied the first basic input-output system (eios) used in Tai-
wanese clones of IBM personal computers. More recently ERSO supported a move
into semiconductor design and fabrication, opening a model shop for wafer
fabrication and negotiating a technology transfer agreement with a U.S. firm.
The government has begun to aggressively court Taiwanese nationals who had
been trained and were employed in electronics and other high-technology fields
in the United States. By 1968 electronics was second only to textiles in total
exports, and in 1984 it became number one.

Over time the government in Taiwan (China) has increasingly emphasized
exports and has moved away from the traditional import-substituting model of
development. It is largely for this reason that Taiwan is regarded as an open, or
at least an outward-oriented economy. It has nevertheless continued to employ
many restrictions designed to protect and develop domestic industry. Proposals
for foreign investment outside of an EPZ must be approved by the government
and are often subject to conditions that limit sales in the domestic market,
mandate local-content requirements, or set export targets.

Three cases are indicative of the general pattern. When the Singer Sewing
Machine Company asked permission to open a manufacturing plant in the
-1960s, the government required that within one year the company purchase
more than 80 percent of its parcs domestically. Singer did facilitate technology
transfer and helped upgrade the domestic components industry but was not able
to meet its goal by the end of the first year. The agreement with the government
was then renegotiated. When the National Distiller and Chemical Corporation
from the United States proposed the constructon of a polyethylene plant, it was
given a five-year tax holiday, permitted to sell in a domestic market that was
protected from imports for three years, and allowed unlimited repatriation of
profits. In retum, the government insisted that after five years the firm would
convert to a joint venture, with half of the equity held by residents of Taiwan
(China). When Proctor and Gamble opened a plant in the 1 970s, it was required
to export 50 percent of its output.

Export requirements were initially imposed to generate foreign exchange but
were increasingly used to guarantee that a foreign company would bring to
Taiwan (China) a technology sophisticated enough to compete in world mar-
kets. It is anticipated that through the company's purchases from suppliers,
through the experience of workers, and sometimes through mandated sales of
equity, aspects of this technology will diffuse to Taiwanese citizens. In general,
negonations with foreign firms are characterized by a wide latitude for discre-
tion and by agreements that are customized to fit the circumstances (and bar-
gaining strength) of each foreign investor. Aggressive targets are set but are
subject to renegotiation on the basis of new information.
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Explicit tariff barriers have fallen, but nontariff barriers continue to be used
as indirect subsidies for domestic firms. Imports of foreign equipment and inter-
mediate inputs are subject to a complicated system of discretionary administra-
tive control designed to support domestic suppliers of a good. One Taiwanese
study cited by Wade estimates that in 1984 about half of all imports by value
were subject to some form of nontariff barrier. In addition, government officials
monitor detailed reports of imported inputs used by foreign firms, watching for
cases in which they can arrange for a domestic supplier to provide the imported
goods.

A key characteristic of government intervention in Taiwan (China) is the
freedom and authority with which government officials can act. Three exam-
ples tell the story. The chief economic planner for the government once
ordered the public destruction of 20,000 low-quality domestic light bulbs and
threatened to liberalize imports if quality did not improve. The government
approved the arrangement with Singer Sewing Machines despite the opposition
of domestic sewing machine manufacturers, who ultimately benefited from the
improved quality of the parts industry. In 1982 the govemment granted a two-
year import ban on videocassette recorders (vCRs) to protect two domestic
manufacturers from Japanese competitors. After one year the government gave
a public warning that it would bring in a foreign firm in a joint venture if the
prices and technology of the domestic firns did not achieve world standards by
the end of the two-year ban. The protected firms did not live up to this
standard, and eighteen months after the initial ban the government approved a
joint VCR production venture between Sony and a new Taiwanese firm.

Some economists see the success of Taiwan (China) as a vindication of
laissez-faire. Others attribute it to an explicit industrial policy that steered the
economy into a sequence of important activities. A third interpretation is that
the-particular industrial activities undertaken in Taiwan were determined pri-
marily by market forces and followed the general pattern observed in other
countries at similar stages of development (Pack 1992). According to this view,
what mattered was not the government's steering but its use of the accelerator.
Taiwan moved very rapidly through the stages of industrial development, in
large part because of its success in gaining access to and control of foreign
technology. This is reflected in a high rate of measured productivity growth,
which stands in contrast to the low productivity growth recorded in rapidly
developing economies where growth is driven by extremely high rates of
capital accumulation. (See Young 1992 for a discussion of Singapore and Pack
1988 or in this volume for a general description of this phenomenon.)

The description in the previous section of the gains from using ideas suggested
reasons why government intervention might be useful. Ideas that are privately
controlled create more economic value when they are introduced into an econ-
omy than the holder of the idea can extract. A description of the opportunities
for producing ideas reinforces this point.
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The discussion of production on Mauritius focused on a single manufacturing
activity and did not consider the production of ideas at all. Suppose that there
are many different manufacturing activities which can be indexed by j, and
suppose that each activity requires its own idea Aj:

Y F(T, K, L) + Z Gj (Kp, Hj, L>; AJ).

Suppose as well that search, the production of new ideas, depends on human
capital, HA, used exdusively in search, and on the entire list (A1, A 2 , .. .) of

;* - 4 ideas that are in use within a specified geographic area. Suppose also that success
in search also depends on the amount of human capital that is used in produc-
tion in each of the manufacturing activities, (H1 , H2,...) through a process of
"discovering" by doing:

A = S[HA,(AA,AZ, . ),(H 1 , H 2 , ... )

Finally, recall the example of learning how to use computer software by using it.
To capture this, we can write human capital acquisition as a function of the use
of specialized human capital on the job in a conventional learning-by-doing
specification:

Note that this description of the accumulation of new ideas and new human
capital relies on two different kinds of joint product assumptions. Someone with
human capital of type j who is employed in activity j produces manufactured
good.j, produces more human capital of typej, and (occasionally) makes new
discoveries of the "better ways to sew a shirt" variety.4

In this complete model it is dear that when a new idea comes into an econ-
omy, it helps domestic citizens in three ways. First, as noted above, the new idea
creates a surplus for unskilled labor by making possible a new productive activ-
ity in which it can be employed. Second, it creates opportunities and production
of specialized human capital through on-the-job training. In effect, it creates a
new opportunity for investing in human capital, and the returns from this invest-
ment may be very high. Finally, it increases the productivity of research and
discovery. If enough such ideas are present, this may tip the economy from a no-

4. See Romer (1990b) for a discussion of a basic model with a manufacturing sector and a separate
research sector in which search builds on existing ideas. Grossman and Helpman (1992, ch. 5) cover the
case assumed here in which only ideas that are available locally can be used in research. They derive the
result thar government intervention in support of research may be necessary to move a geographic region
out of a corner equilibrium with no research. Glaeser and others (1991) describe the theoretical motiva-
tion for allowing a divrse set of ideas to enter as inputs in the search process for new ideas and offer
evidence from different citiCs in the United Srars that supports the importance oi this effect. Empirical
support for the idea thar human capital is acquired on the job in developing counries can be found in the
survey of experience in EPZs by Rhee, Katterbach, and White (1990). For example, they find that many
managers of domestic firms operating in the EPZ in the Dominican Republic werc once employees of
-breign-owned firms in the Epz.
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discovery equilibrium to one in which many new products and processes are
discovered.

It is possible that the firm that brings an idea to an economy can capture part
of these additional gains. For example, it may be able to get educated employees
to work at a lower wage in exchange for the opportunity to acquire human
capital on the job. Even if this is true, the firm is likely to capture less than 100
percent of the gains-perhaps substantially less. And economists widely agree
that a firm captures very little of the gains that its ideas create for others engaged
in research.

For all these reasons, the social return to having an idea like the technology
for polyethylene in use in an economy may be substantially greater than the
private gain that foreign holders can capture. Thus, subsidies from the govern-
ment to attract these ideas may be essential to get them to come. (Recall the
three-year protection from competing imports offered to the polyethylene
plant.) The total gain for domestic citizens, net of the cost of the subsidy, may
still be very large.

Ill. POLICY AND POLITICS

In the United States the Congress gives research grants directly to some col-
leges and universities. Success in attracting these grants depends on the effective-
ness of the lobbying firm employed by the school and on the seniority and
committee assignments of local senators and representatives. Because neither the
quality of previous research nor the quality of the proposed research plays any
important role in allocating these grants, observers have concluded that they
encourage rent-seeking but not good science.

In many countries direct and indirect subsidies are granted to firms through
measures such as tariff and nontariff restrictions on competing imports. Success
in attraccing these subsidies depends on the political power of the beneficiaries.
Because neither success in introducing new ideas into an economy nor success in
reaching worldwide standards for price and quality play any role in the alloca-
tion of these subsidies, most observers have concluded that these interventions
encourage rent-seeking but noc economic development.

One might condude from the U.S. experience that the government should
never give grants to support research. One might even follow the fashion in
economics and construct a model to show that the market provides the optimal
level of research. Neither condusion is warranted. We know that there is a valid
economic justification for supporting basic scientific research at universities. We
also know that some institutional arrangements for allocating grants (mandates
from Congress) do not achieve the intended goal but that other arrangements
(peer review) do a reasonably good job.

Despite frequent protestations to the contrary, the economic case for interven-
tion to encourage the use of ideas in developing economies is at least as strong as
the economic case for supporting basic research in industrial economies. The
problematic assertion is that it is possible to create institutions analogous to peer
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review that can undertake beneficial economic intervention. The required insti-
tunons may not exist, and it may not be possible to create them in a given
country. Laissez-faire may be a second-best solution, but we must recognize that
deciding whether this is the case depends at least as much on political and
sociological analysis as on economic analysis.

Together with the economic analysis outlined above, my amateur political
and sociological analysis leads me to the following general conclusions. First,
there is much evidence suggesting that the specific arrangements used in Taiwan

- (China) cannot achieve their goals in a modern democracy or in most open
political systems. (For a good summary of the evidence from political science
showing that a Taiwanese system of discretionary bureaucratic decisiormaking
is not feasible in the United States, see Wilson 1989.) To succeed, these arrange-
ments must be part of a larger political system that can support wide latitude for
discretion on the part of a strong, authoritarian government that is willing and
able to override parochial interests. In addition, these arrangements require a
configuration of bureaucratic competence and ruthless dedication to national
economic success that is relatively rare and may be impossible to sustain.

Contemporary evidence suggests that interventionist institutions may not
continue to function well even in economies such as Japan, Taiwan (China),
Singapore, and the Republic of Korea, where they seem until now to have been
a success. In these countries the experience with extensive intervention extends
only through the working career of one-perhaps uniquely dedicated-
generation of bureaucrats working in an unusual political environment. In
Korea the powers of the state, traditionally used to support the large corpora-
tions, were tumed against the Hyundai group when its head became a candi-
date for the presidency. In Japan concern with corruption is growing at the
same time as the system for allocating political power shows signs of being
more openly contested. Neither developmnent bodes well for the long-run via-
bility of a system based on honest, independent bureaucrats witL extensive
discretionary power.

Until other politically viable institutions for fostering, development can be
discovered, the one safe piece of advice to offer developing countries is that
integration with world markets offers large potential gains. The gains from
using someone else's ideas come from a source that is different from the classical
gains from trade. The division of the gains may not correspond to intuitive
notions of fairness, but they can be very large and very important nonetheless.
This is absolutely dear for a small country such as Mauritius, but it is equally
clear for the very large and rapidly growing economy on mainland China. The
gains it receives from interaction with Hong Kong and Taiwan (China) far
outweigh the small and risky gains that might' be achieved through a more

* tightly controlled industrial policy.
The other safe counsel is to increase savings and schooling, but both of these

activities require a reduction in current consumption that may be very costly for
the poorest countries. Formal education also works with a long lag. In contrast,
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openness to investments by foreigners bearing ideas costs nothing, except per-
haps a bit of national pride. On-the-job training can in many cases be even more
effective than classroom education in developing human capital. Once gains in
income from direct foreign investment are forthcoming, high savings and large
investments in schooling are easier to finance and can be used to lay the ground-
work for further gains in income.

Beyond this, cautious attempts to encourage the development of local exper-
tise may be valn-able. For example, governme t-financed setting of standards
and support fox advanced training for people in the private sector may be
appropriate. These activities are politically safer than direct subsidies for private
firms, which inevitably carry a much greater risk of capture and political manip-
ulation arid are difficult to make contingent on the desired actions by firms.

In the event that a government does undertake some form of subsidy for firms,
the market in the rest of the world must always be used as the benchmark by
which success is judged. Protection from foreign competitors is therefore the
worst possible way - offer a subsidy for undertaking some activity. Attempts to
imitate Taiwan (China) can all too easily end by yielding the closed markets and
stagnation of India and Brazil.

Finally, having issued all of the cautions about the risks of intervention and
the limits imposed by political and institutional constraints, one must not lose
sight of the endogenous ;:ature of political and institutional constraints. Just as
in a child's chemistry set, there is far more scope for discovering new institu-
tional arrangements than we can possibly understand. In the United States, if we
had naively applied the theory of rent-seeking to the analysis of research grants,
we would have concluded that government support for research can never be
effective. We would not have invented peer review after World War 1.-

As the world becomes more and more closely integrated, the featvre that will
increasingly differentiate one geographic area (city or country) fromrn another will
be the quality of public institutions. The most successful areas will be the ones
with the most competent and effective mechanisms for supporting collective
interests, especially in the production of new ideas.5

The challenge for economic analysis is therefore somewhat delicate. We must
take seriously the economic opportunities presented by the potential for produc-
ing new ideas and for diffusing existing ideas to the widest possible extent. In so
doing, we must recognize that ideas are economic goods which are unlike
conventional private goods and that markets are inherently less successful at
producing and transmitting ideas than they are with private goods. We must be
willing to learn from cases where collective action has been socially productive.
The experience of Taiwan (China) can teach us something about what is feasible
from an economic or technological point of view, even if that island's politics
and institutions could not and should not be replicated elsewhere. We must be

S. For a discussion of the role of infrastructure and development and suggestive elaboration of the

parallel between development in poor countries and in U.S. cities, see Rauch (1986, 1992).

Fe:.X
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open to the possibility of the discovery of new kinds of institutions for support-
ing the production and use of commercially relevant ideas.

Yet at the same time we must send the correct signals to developing countries
about what is possible given existing political constraints. Here, the experience
in Mauritius is likely to be a better guide, especially in the early stages of
development. There is much that can be gained merely by using ideas produced
elsewhere. There is great risk in adopting interventions, especially
protectionism.
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COMMENT ON "Two STRATEGIES FOR ECONOMIC DEVELOPMENT.
USING IDEAS AND PRODUCING IDEAS," BY ROMER

Kaushik Basu

Before reading this paper for the conference, I thought it would be a good idea to
familiarize myself with some earlier studies on growth. After working through
the mathematics and equations of some of the literat on growth economics, I
turned to Paul Romeres paper and soon came across his observation that discus-
sions of growth and development 'might be more fruitful if we spent less time
working-out solunions to systems of equations and more time defining precisely
what the words we use mean." Although this left me wondering about the
judiciousness of my intellectual investment, I was pleased that the paper does
live up to this observation about the role of mathematics on the one hand and of
words on the other.

I welcome Romer's methodological position on the use of equations and
mathematics. While I believe that mathematics is an important instrument for an
econoomist, I am also aware that many economists see mathematical complica-
tion as an end in itself. That is why, when an economist says "I have tried to
make the model as simple as possible," often the truth is that he or she has made
the model as complicated as his or her skills permit. This is unnecessary because
economics requires a kind of logical intuitive skill that is very much its own and
offers immense intellectual challenge.

Romer's paper illustrates this very nicely. Much of the paper proceeds with
the aid of metaphors. He begins by explaining the standard production function,
using the metaphor of "the Play-Doh Fun Factory.' I must confess that I had
never heard of the Play-Doh Fun Factory. But now I have a fairly dear idea of
what it is because I used Romeres metaphor in reverse. Because I happened to
know what a production function is (to the extent that this is possible), I used his
metaphor to deduce what the Fun Factory must be. Now I'li have to see a real
Fun Factory to determine how useful this method of deduction is.

I. IDEAs, BELIEFS, AND ECONOMIC PROGRESS

The central theme of Romees paper is to explain economic growth by giving
pride of place to the creation and utilization of "ideas." Whar he means by an

ICaushik Basu is professor of economics at the Dcllhi School of Economics.

* 1993 The Intentiomal Bank for Rcnstruction and Devdopment / THE WORLD AWN;

93



94 Comment

"idea" is novel. It is close to but distinct from Lucas's (1987) "idea," which is a
kind of human capital. Romer's idea is a "nonrival" good-one agent's using it
does not preclude other agents from using it. It is like a candle flame that can
light other candles costlessly. Unlike a standard public good, however, which is
also nonrival, an idea is an exdudable good. An agent can prevent another from
using an idea. This, as we shall see in a moment; gives it a very special place in
the economic development of nations.

The model analyzes the experiences of two economies-Mauritius and Tai-
wan (China). This provides a brief and suggestive exercise. More detailed empir-
ical analyses will be necessary to show conclusively how the model works. The
paper goes on to deduce policy prescriptions. But prescriptions cannot be
deduced from purely positive analysis. David Hume knew this, and Romer
makes no mistakes. Recognizing the role of politics and value judgments in
policymaking, he lays down a few prescriptions with warnings, ifs, and buts. I
like the ifs and buts. The world is too interesting for easy, polar solutions to be
of much use. I believe that when a person confidently claims that he knows the
exact solution to the problem of underdevelopment, the only safe conclusion is
that he does not know what he does not know.

Romer argues that savirng,s and education are important to boost growth. But
he notes that these require cuts in consumption and that poor countries may not
be able to take consumption cuts. So the first step should be to "import" ideas by
attracting foreign investment and then, after growth picks up a little, to push for
more savings and education. The paper recognizes the role of markets and
governments, as does Krugman's paper in this volume. Although it does not
recommend a Taiwanese-style government intervention, which worked in Tai-
wan (China) but may not work elsewhere, it notes that collective action can play
a significant role.

I do not wish to dwell on the prescriptions of the paper but instead to examine
some of its analytical constructs. The essence of the role of ideas is captured by
the following aggregate production function:

(1) Y=F(K, L, H, A)

where Y is output, K capital, L and H unskilled and skilled labor, and A the
stock of ideas. Let the developing country and the industrial nation have the
same production function.

Assuming that

(a) F exhibits constant returns to scale in K, L, and H,
(b) capital moves to another country if productivity is sufficiently high there,

and
(c) the marginal product (and therefore salaries) of both unskilled and skilled

workers is lower in the developing country,

the author concludes that developing countries have a smaller stock of ideas. An
idea is an excludable good, despite being nonrival, and it can remain in the
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industrial country without automatically flowing to the developing country. It
follows from this that a developing c.: u:ntry stands to gain if it can attract ideas.
And since ideas normally come embodied in investment, developing countries
need investment from industrial countries.

If we start from (1), Romeres deduction is fine. But is it necessary to start from
(1)? Note first that (1) is clearly a frontier production function-if it were not,
assumption (a) would be difficult to justify. Hence some importarnt matters may
be lodged in the distinction between the frontier production function and the
-"actual" one. I return to this issue in the next section.

The second way to modify (1) is to allow for other variables, similar to A, in
the function. For instance, are there other variables that, like ideas, are nonrival
but nevertheless do not flow easily across nations; and differences that explain
how assumptions (a), (b), and (c) can be valid? I believe the answer is yes.
Although several variables may be candidates, I focus here on "beliefs"-la vari-
able that my familiarity with the Indian economy suggests is extremely impor-
tant in thwarting or abetting growth. All people have beliefs-beliefs about, for
example, how an economy works (I call these positive beliefs) and what is fair
and unfair (normative beliefs). I follow the method that Romer uses but throw
this new variable into the brew. Note that beliefs are nonrival because my belief
can be costlessly taken up by others. And althout beliefs are not excludable in
the same way as ideas, they do not flow easily across nations, groups, and
communities.

I maintain that beliefs, quite irrespective of whether they are right or wrong,
can play a major role in aiding or hindering economic progress. In other words,
they can be economically advantageous or economically disadvantageous. A
belief is economically advantageous if the fact that citizens hold the belief leads
to greater economic efficiency and progress. I am also arguing that it is not
necessarily the case that the right beliefs are economically advantageous, and
vice versa.

Consider positive beliefs (that is, beliefs about the way the world is). As India
struggles to restructure its economy, the power of these beliefs is evident
-everywhere. A huge amount of government money goes into subsidizing the
price of fertilizer in India. Attempts to remove such a subsidy have turned out to
be politically impossible. And the majority of those opposing the removal do so
not because they are themselves adversely affected by it (as public choice theory
suggests) but because they believe that removing the subsidy- will be bad for-the
economy. Indeed, we have seen the power of such beliefs with respect to deval-
uation, direct foreign investment, and a host of other matters.

This is a problem peculiar to economics because people, for some reason,
have views on economic matters, unlike many other subjects. Engineers, for
instance, do not confront this problem because people do not typically hold
views on what is a good aircraft wing design. If they did hold strong views on
this, and engineers had to take thern into account, my hunch is that most
airplanes would not fly.
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More surprising, even normative beliefs can have consequences. As Romer
recognizes, people often reject deals that are advantageous to them individually
if they feel that the deal is unfair because it gives more to others than they
deserve. This is well illustrated by experiments with the "ultimatum game" (see
Guth, Schmittberger, and Schwarze 1982; Frank, Gilovich, and Regan 1992).
Economists often advise governments to allow for wage differentials between
two workers doing the same job if their efficiency differs. This misses the point
that this feature of the economy may be quite beyond the reach of the govern-
ment. If people believe that it is unfair to pay different wages to people doing the
same job, there may not be much the government can do (because the power of
popular opposition can restrict the government's options). Note that such a
belief cannot be described as right or wrong. Indeed, normative beliefs typically
cannot. Nevertheless, such beliefs can be economically advantageous or disad-
vantageous. For instance, the belief that paying different wages to people in the
f same profession is unfair is likely to be bad for the economy.

Let B be the set of beliefs held by the people. What 1 am suggesting is that the
production function (1) should instead be thought of as: Y = F(K, L, H, A, B).
Clearly (a), (b), and (c) can be explained not just by intercountry differences in
A, but also by differences in B.

A technical problem can be raised at this point. What matters with beliefs,
unlike with Romer's ideas, is not the quantity, but the quality. There may be a
way of getting around this. Call the following the monotonicity axioLn: for all
sets of beliefs, B and B', either B results in higher output for all K, L, H, and A,
or B' results in higher output for all K, L, H, and A. If this axiom were true, we
could always represent every B by a number such that a B with a larger numeri-
cal representation raises output.

The monotonicity axiom is a strong one, but it is not special to beliefs. A
similar problem can arise with ideas as well. Observe that in practice there can
be good ideas and bad ideas (for instance, how to grow food and how to make
bombs). And since ideas usually come in clusters, packaged with, for example,
investmcnt, the simple notion of more ideas being better is not self-evident. To
make such a daim, even with ideas, we need to make use of something like the
monotonicity axiom.

Note that ideas can indeed be critically important in sustaining economic
growth, but it is not just ideas that matter. Other invariables that share the two
critically important characteristics of ideas-nonrivalry and excludability-can
be important catalysts of economic progress.

II. INFORMATION, STRATEGY, AND DISAGGREGATION

I want to make two observations on the subject of good and bad ideas. [f it is
true that ideas can be both good and bad, then Romer's thesis pertains to good
ideas. But in importing ideas, it may not always be easy to ensure that the good
ones are acquired because the market for ideas may be subject to serious prob-
lems of asyminetric information. That is, it may be difficult to know what you
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are buying until you have bought it-because to know what idea you are buying
is to know the idea.

Second, whether a particular idea is good or not may not be an inherent
feature of the idea but could depend on the structure of the market in which it is
used. And in certain strategic environments what appears to be a good idea may
turn out to be detrimental for the agents involved. Thus, for instance, as we
know from Vickers (1985), Fershtman andJudd (1987), and Sklivas (1987), if
one firm in a quantity-setting duopoly gets the idea of hiring a manager and
giving him an objective function distinct from that of profit, it will be good for
the firmn. But it both firms get this idea, both will be worse off. Hence, the same
idea can be good or bad depending on the market structure, on how widely the

^ af - ~- -idea is available, and on which segment of society one is considering.
Finally, let us examine the nature and role of the aggregate production func-

tion in Romer's model. As noted earlier, (1) is the frontier production function.
I-Hence, when Romer considers the case of K, L, and H doubling with A con-
stant, he assumes that new users of capital and skilled labor have access to the
existing stock of ideas, A. But this may not be the case. In particular, since ideas
are excludable, ideas may not flow freely among regions, sectors, and firms,
even within a country. Thus the actual relation among K, L, and H, on the one
hand, and output, on the other, may not be one of coi±,.tant returns. Thus
assumption (c) need not in practice imply a differential access to ideas between
developing and industrial nations, since (a) may fail to be true for the actual
production function because of intracountry obstacles to the flow of ideas. This
observation does not pertain to Romer's theory but draws attention to the fact
that the assumption of free flow of ideas within a nation, implicit in Romers
formulation, may be rather restrictive. To understand reality, this assumption
will need to be relaxed.

III. CONCLUSION

Romer's paper shifts our attention from the nuts and bolts of capital and labor
to more unusual goods, like ideas, in the study of development. But once this
shift has been made, we cannot stop at ideas. There are other unusual goods that
begin to catch our attention. Beliefs are only one; institutional organization is
another. The relation between organization and growth has been discussed in
the literature in recent times (see, for example, Drazen and Eckstein 1988; Basu
1990), but it should be possible to do an analysis in which institutional organi-
zation enters the picture in the same way that ideas do.

In Romer's work ideas are treated as always desirable, and more ideas always
lead to greater productivity. It may be more realistic to take a disaggregated
view and explicitly recognize that ideas can be both good and bad. Once this is
done, it becomes'clear that whether ideas are good or bad may depend on the
strategic structure of the market. This structure and the transmission of ideas
within countries may be useful directions for future research.



'98 Comment

REFERENCES

Basu, Kaushik. 1990. Agrarian Structure and Economic Underdevelopment. New York:
Harwood Academic.

Drazen, Allan, and Zvi Eckstein. 1988. "On the Organization of Rural Markets and the
Process of Economic Developmcnt." American Economic Review 78:431-43.

Fershenan, Chaim, and Kenneth L. Judd. 1987. 'Equilibrium Incentives in Oligopoly."
American Economic Review 7:927-40.

Frank, Robert H., T. Gilovich, and D. T. Regan. 1992. "Do Economists Make Bad
Citizens?" Cornell University, Department of Economics, Ithaca, N.Y.

Guth, W., R. Schmittbcrger, and B. Schwarze. 1982. "An Experimental Analysis of
Ultimatum Bargaining."Journal of Economic Behavior and Organization 3:367-88.

Lucas, Robent E. 1987. "On the Mechanics of Economic Development." Nancy L.
Schwartz Memorial Lecture, J. L. Kellogg Graduate School of Management, North-
western University, Evanston, Ill.

Sklivas, S. D. 1987. "The Strategic Choice of Management Incentives." Rand Journal of
Economics 18:452-S8.

Vickers, John. 1985. "Delegation and the Theory of the Firm.' Economic Journal 95
(.upplement):138-47.

: , .- -- 



PROCEEDINGS OF THE WORLD BANK ANNUAL CONFERENCE
ON DEVELOPMENT ECONOMICS 1992

COMMENT ON "Two STRATEGIES FOR ECONOMIC DEVELOPMENT:
USING IDEAS AND PRODUCING IDEAS, BY ROMER

Marcelo Selowsky

I have organized my discussion around two questions. First, how does this
paper-and the associated literature-change or contribute to what I already
know? Second, in what way does it help me better identify or fine-tune policy
interventions in this area?

-I was trained in the late 1960s in the tradition of Harry Johnson, T. W.
Schultz, Zvi Griliches, Arnold Harberger, and George Stigler. From that tradi-
don I developed a strong belief in the importance of open trade and investment,
the role of human capital, the importance of investment in research and develop-
ment and in know-how, the distinction between the frontier of technology and
the rate of adaptation, information as an investment, and so on. The importance
of property rights and patents and the removal of constraints hindering invest-
ment in new ideas was also a part of that tradition.

These notions were embedded in a very useful organizing principle: growth
was a generalized process stemming from the accumulation of physical and
human capital and the rate of adaptation to a changing stock of ideas and know-
how. All this could also be seen as a process of investnent subject to rates of
return. Possible gaps between social and private rates of return to those invest-
ments provided the welfare basis for government intervention through subsidi-
zation or taxation. This principle was rich in theoretical insights and testable
microeconomic hypotheses, as evidenced in Griliches's (1958) pioneering work
on investment in the development of hybrid seed varieties (which was followed
by Ph.D. dissertations in several developing countries); Stigler's (1961) work on
information; and Schultz's (1964, 1975) work on the adoptton of technologies
by small-scale farmers, which generated a massive amount of research in devel-
oping countries with important policy implications.

X ' This overali tradition has permeated my operational activities, particularly in
Latin America. Open trade and investment, the entry of the private sector into
areas previously reserved for the state, and aggressive policies of investment in
human resources are part of the policy agenda in Latin America today. And I
believe it is necessary to subsidize some types of human capital formation, as

Marceio Seiowsky is chief economist for Europe and Central Asia at the World Bank.

©1) 1993 The Intemational Bank for Rcconstruction and Development I THE WORWD BANK

99



100 Comment

well as some nondiscretionary investment in research and development. This is
what I learned in the late 1960s, and this has shaped my thinking today.

Let me return to Professor Romer's paper. I have gone through twenty-five
pages of taxonomirs describing different degrees of appropriability and non-
rivalry of goods, of ways in which ideas may enter the production function,
and of ways in which ideas may be produced-all at the aggregate level. And
what are the author's conclusions? That ideas have some element of a public
good; that the production of ideas is probably a function of competitive
pressures and, therefore, of the trade regime; that the production and acquisi-
don of ideas are probably associated with the international mobility of people
and investment; and,' given that the production of ideas is intensive in human
capital, that the rate of return on that capital may be associated with the
openness of the economy. The paper ends by warning that trade protection
and industrial policies which select individual sectors or firms for special

- - treatment are dangerous routes for supporting the generation of know-how
and ideas.

I am pleased that these conclusions emerge from the so-called new theories
- ' of growth. But what has Professor Romer said that is new? Isn't this the same

message the old tradition taught? Where is the value added of this literature, at
least as far as policy implications are concerned?

I am willing to go even further: in emphasizing aggregative analysis and
looking for steady-state growth properties, this new literature has directed
attention away from micro empirical analysis to aggregative mathematical
dynamics. Where are the new testable hypotheses that would help fine-tune
policy interventions? Consider the variability of behavior that affects the for-
mation of human capital across cultures; the enormous difference in children's
study habits is a case in point. (The significant differences in the time and
Sffort des oted to supporting a child's learning by some families in the United
States have been recently documented.) These differences are perhaps impor-
tant elements in understanding the capacity to generate and adapt ideas. These

- are the areas on which we should be focusing. But the aggregative nature of the
new literature does not help in this process.

Professor' Romer's paper provides the same answers as mine: there may be
arguments in favor of subsidizing the process of producing ideas, but not

- through protection or any other intervention that promotes discretionality or
rent-seeking. He must agree that these conclusions are well known and that
they are too general to guide any alternative subsidy policy. Should we have a
general subsidy or matching funds to support research and development across
all firms? This will obviously maximize neutrality. Or should the government
contribute matching funds for research at universities or technological insti-
tutes, provided the private sector does the same? Should we subsidize on-the-
job training?-What channels should we subsidize; that is, where are the key
externalities not being internalized? This is where new research should focus;
Professor Romeres paper does not help in this search.
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COMMENT ON "Two STRATEGIES FOR ECONOMIC DEVELOPMENT:
USING IDEAS AND PRODUCING IDEAS," By ROMER

T. N. Srinivasan

Paul Romer has provided us with a provocative paper on the distinction between
knowledge, on the one hand, and human and physical capital, on the other, in
the growth process.

It is difficult to exaggerate the importance of his statements that the rest of the
world must always be used as a benchmark by which the success of industrial
policy is judged and that protection from foreign competitors is the worst way to
encourage domestic firms to undertake any activity, even research and develop-
ment. He is correct that integrating a developing economy with world markets
offers large potental gains compared with insulating it from such markets
through protection. Openness to investments by foreigners bearing ideas is an
inexpensive way of promoting growth, and such openness need not preclude the
development of local expertise where warranted. I share Romeres skepticism
about industrial policy for industrial as well as developing countries. I agree that
Japanese or Korean industrial policy institutions are difficult to replicate suc-
cessfully in other- countries and that even in these countries their long-run sur-
vival is not entirely assured. Indeed, as he points out, interventions similar to
those in the Republic of Korea or Japan have been tried in other countries, such
as Brazil and India, without success.

Perhaps the main reason for the lack of success was that the world market
benchmark was not applied. I vividly recall my experience in Delhi in the early
-1970s when my institution, the Indian Statistcal Institute, installed a domes-
tically produced photocopying machine. It was half the size of an office room
and involved several steps to produce one smudged page every five minutes!
There was a market for it only because it was the only machine in town-the
notorious indigenous clearance angle of the Indian import licensing system had
made sure of that.

Romer draws attention to the importance of the export processing zone (EPZ)
in explaining the success of Mauritius. The only industry in the EPZ iS textile
manufacturing, established by Chinese entrepreneurs from Hong Kong who
were attracted to the EPZ not only by the economic incentives but, more impor-
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tantly, because the notorious Multifibre Arrangement did not yet apply to
Mauridius. In contrast, India is an example of failed EPZS and the systematic
emasculation of a once-thriving and internationally competitive textile industry
by misguided government policy. In the 1960s India established an EPz at
Khandla, on the west coast. It failed, first, because Khandla was neither well
connected with the hinterland nor endowed with the necessary infrastructure
and human capital, and, second, because the government was ambivalent about
permitting foreign investment (and other economic activities that were too dif-
ferent from those it permitted in the rest of India). It is well known that expan-
sion and modernization of integrated textile mills in India were not pernitted, to
protect the handwoven doth sector and domestic textile machinery makers.

Romer points out that although Taiwan (China) also established EPZS and
bonded factories, it went further than Mauritius in encouraging domestic pro-
duction and exporting ideas for sale in world markets. I did protect domestic
industry through discretionary administrative controls.

India also established several national laboratories under the aegis of the
Council of Scientific and Industrial Research, as well as several institutes of
technology and polytechnics, agricultural research institutes, and universities.
And India's discretionary administrative controls for granting domestic industry
made-to-measure protection indefinitely are well known. Except in agricul-
ture-where-india's plant breeders successfully developed several high-yielding
varieties of wheat and rice-the rest of the research and development effort must
be deemed cost-ineffective, if not altogether a failure. The contrast between
india and Taiwan (China) appears to be that in the latter the research institu-
tions were given explicit commercial objectives and the government, in granting
(mosdy temporary) protection, never lost sight of the goal of intemational com-
petitiveness. In India protection once granted became a permanent entitlement.

I now turn to Romer's model of growth. He refers to the work of Delong and
Summers (1991), in which variations in the rate of investment in equipment
explain a significant part of the variation in growth in a cross-section of coun-
tries. One strand of this argument was developed by Mahalanobis (1955), the
father of India's heavy-industry development strategy. He argued for keeping the
cost of capital goods as low as possible, particularly equipment that is at the
farthest end from final consumption goods. If the government had complete
control over this industry, it would be able to control prices and shape the

-: - pattern of industrialization. And by regulating imports, it could also influence
investment in the private sector. As it turned out, however, domestic production
of equipment by the public sector, price controls, and the restriction of competi-

- d ' tion from imports raised rather than lowered the cost of this equipment.
In Romer's model the sector that produces knowledge or ideas plays a role

analogous to that of the capital goods sector in the two-sector model of
Mahalanobis (1955) and Feldman (1928, as described in Domar 1957), a model
well known at least among economists of my generation. With no nonproduced
factor of production such as labor, holding the marginal product of capital in
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each sector constant, this model generates endogenous growth without having
to appeal to indefinite scale economies or externalities of any kind. Because
capital, once installed in a sector, cannot be shifted, the share of investment
devoted to accumulation of capital in the capital goods sector determines endog-
enously the long-run rate of growth of the economy.

An expanded version of the model (see the Appendix) is helpful in clarifying
the circumstances under which the opening of the economy to world trade can
augment growth. Assume that there are two consumer goods as well as two
investment goods (instead of one each) and that the marginal product of capital
is constant in the production of each good. The utility function and the function
that transforms the output of the two investment goods into aggregate invest-
ment are Cobb-Douglas. Capital stock in the consumer (investment) goods sec-
tor is mobile within the sector producing the two consumer (investment) goods.
There is no intersectoral mobility of capital.

Assume, for simplicity, chat the share of investrnent devoted to the accumula-
tion of capital stock in the capital goods sector is exogenously fixed rather than
endogenously determined through intertemporal welfare maximization. Under
autarky all four goods are produced in positive amounts. Suppose now that this
economy is opened to free trade in consumer goods, with the relative price of the
two consumer goods being fixed in world markets. Then the economy will
specialize in producing one of the two consumer goods in which it has compara-
tive advantage, and the welfare of the economy will rise in relation to autarky.
But as long as the share of investment devoted to the capital goods sector is
unchanged and that sector is dosed to foreign trade, the long-run growth rate of
the economy will be unchanged. In contrast, if the carital goods sector is open to
free trade (again at fixed world relative prices) while the consumer goods sector
is dosed, there will be a positive long-mn growth effect and a positive welfare
effect in relation to autarky. The implication is that, from a growth perspective,
keeping the growth-inducing sector (say, the capital goods sector or the knowl-
edge sector) dosed to international competition is costlier than dosing the con-
sumer goods sector. But of course, keeping neither dosed would be even better
because the model contains no avenue for strategic trade policy or dynamic
externalities as a result of learning effects. I make no apologies for this. I do not
believe that the factors that lead to rewarding strategic interventions in foreign
trade in models of New Trade Theory are present in developing countries. Nor
do I think that dynamic learning effects are automatic. For example, in the
Indian automobile industry there was very little evidence of learning, in spite of
more than four decades of sheltered existence.

In Romer's model the foreign monopsonist textile producer earns a rent repre-
sentng the difference between the wage bill and the output produced (at a
constant marginal product) at the optimal number of workers employed. By
settng a minimum wage, the government can ensure that part of this rent
accrues to the workers. The maximum amount that can be so transferred is
determined by the requirement that the monopsonist's share of the rent be
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enough to compensate for the fixed cost of entry into Mauritius. But transferring
-rent through minimum wage is a nonoptimal distortionary policy in this context
because there are two objectives: to induce the monopsonist to enter and to
induce the choice of the competitive employment level. A policy that stipulates
the employment level or, equivalently, a minimum wage equal to the marginal
product of labor and that induces entry through a lump-sum subsidy is superior
to the minimum-wage-only policy. This result is the analogue of Oi's (1971)
well-known two-part tariff.

I would like to conclude with a very simple model of innovation and imita-
tion. Suppose a research budget of SR can be spent encouraging independent
innovation efforts at a cost of Sx each and imitation efforts at a cost of Sy each.
To set up innovation, a fixed cost of SF has to be incurred regardless of the
number of efforts. Suppose the probability of success of an innovation effort is r
and the probability of success of an imitation effort is i. Then the probability S
that at least one effort will succeed is

S = 1 - [1 - acr(x)J" [1 - ir(y)]m

where a = 0 if no innovation efforts are encouraged, a = 1 if n a 1 such efforts
are encouraged, and m is the number of imitation efforts. The budget constraint
is

-af+nx+my=R.

Let us assume that

r(0) = O) = ,r' (x) > O, i' (y) > O, r"(x) < O,"(y) c O

and that both -r and *r approach 1 asymptotically as x and y tend to infinity.
Now if R 5 F, obviously it is not feasible to undertake any innovation effort.
Whether or not more than one imitation effort is undertaken would in general
depend on the tradeoff (as a result of the budget constraint) between increasing
the number of efforts m and the expenditures per effort y; that is, any increase in
-m can only come about with a decrease in y and vice versa. Since S increases with
-m for fixed y and with y for fixed m, that tradeoff involves two opposing effects
on S. If, for example, *(y) =I - efy, , > 0, these two effects just offset each
other, and the probability of success is the same whether one or more imitation
efforts are undertaken. Thus S = 1 - eCR. If R > F, undertaking innovation
effort is feasible. Once again, if r(x) = 1 - c-x and ir(y) = 1 - ecy, then S =
1 -1-e-l if no innovation is undertaken, and S = 1 - ecR +DF+(v-y)nx if n > 1
innovation efforts are undertaken. Clearly, if ,B a -y so that imitation is at least
as productive as innovation, no innovation effort should be undertaken. Even if
(3< -y if OF + (/ - -y)(R - F) > 0 (that is, if the larger productivity of
innovation is not enough to offset the fixed cost F when all available resources
are devoted to innovation), once again innovation would not be worthwhile.
Only if ,BF + (o -y)(R- - F) 5 0 is innovation worthwhile. Of course, with
other functional forms for r and ir, the two effects do not just offset each other
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and hence the choice of n and m has to be considered. An implication of this
simple model is that the Mauritian approach of imitation and the Taiwanese
approach of innovation as well as imitation could both be optimal for their
circumstances.

APPENDIX

A. Consumption goods sector

Output of good i Qj(i = 1, 2); domestic use of good i = C, (i = 1, 2); stock of
capital = KC.

(A.1) Production frontier 01Qs + O2Qi = Kc

(A.2) Utility function U = (C¶)a(CS) I

B. Investmentgoods sector

Output of good i = Q; domestic use of good i = A%; stock of capital = K.

(A.3) Production frontier y1 QI + -y2Q = K'

(A.4) Aggregate investment I =(A')b (Al)'-

C. Capital accumulation

Let X be the share of investment devoted to accumulation of K'. Then

* dK'(A.S) 7_ = X
dKt

- -: - ~(A-6) t t (1 )y.
dt

D. Autarky

Ci= Qic and Al =QJ for i =1, 2.

Maximization of (A.2) subject to (A. 1) leads to:

(A.7) Cc= aK"Ifi1, (C2= (1 - 4)K,I02 and U )( {)aKC.

Maximization of (A.4) subject to (A.3) leads to:

(A.8) AI =-,Al = (1 -)
I i T 

Substituting (A.8) in (A.4), one gets:
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(A.9) K'

(A.9') -iK' where (5)(-)

Using (A.9' ) in (A.5) and (A.6) and solving:

(A.10) K= K6e'41

(A.11) Kc = K + (IŽ)K e1tce - 1).

Tbus the long-run growth rates ofK1 K', I, and U are the same and equal Mp.

E. Free trade in consumergoods ata relatiue pice ir' of good 2 in terms of good
I and autarky in investment goods

Without loss of generality, assume tF > 062/01. Then it is optimal to produce
only good 2, export part of the output, and import good 1. It is easy to show
that Q, = 0, Qj = KC/$02, Cc = atK'1# 2 , C [(1-a)KI/02, and U =
a-(1 - a)Ilrc)aKc/2. It is easy to verify that given rc > 02/1,0 welfare U
under free trade is higher than under autarky for any K1. Since the investment
goods sector is dosed to trade, the dynamics of the system are unaffected so that
the paths of K( and K' continue to be given by (A.10) and (A.11). Hence the
long-run growth rates of Kc, K, I, and U are still )uz, although the level of U at
each t is higher than under autarky.

F. Free trade in investment goods at a relative price of X' of good 2 in terms of
good 1 and autarky in consumption goods.

Without loss of generality assume T > 72/1-. Then it is optimal to produce
only good 2, export part of the output, and import good 1. It is easy to show
that Ql = 0, Q. = K'/'y 2 , Al = cSr'K'/y2 , Ai = [(1 - 6)Kq/172 , and I =

-, 61)1 Nr')' K'/-y2. It is easy to verify that given T > v/2/-yl, investment I
under free trade is higher than under autarky for any K'. Now using (A.5) and
(A.6) and solving, one gets:-

K' = K'e',' t where p =( -1(1- -5(wlpX1zY

and
. . . ~~~~K' K- + (1- X ,\ e w -1.

Now given 9 > y2kyj, it follows that p> . Hence the values of K' and KC at
each time t under fiee trade in investment goods are higher than their corre-
sponding values under autarky, and the long-run growth rates of KK, , and I
are the same at XJL, which is also higher than its value Xq under autarky.
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Since the consumption goods sector is under autarky given K', Qi = Cl =
.aK/,1/, QS = [(1 - r)K'J1/62, and U = Ca/#i)aC(1 - ur)/fl2)ltVK9. Since
Kc is higher at each t under free trade in investment goods than under autarky, U
is higher as well. Since Kc grows faster, U grows faster as well.
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A participant from the World Bank askedl Romer co explain how ideas that are
nonrival but excludable fit with the club theory, which deals with the issue of
goods (such as swimming pools) that are nonrival but excludable. Romer
explained that dub theory assumes that the element of nonrivalry essentially
goes away at finite capacity; with partially nonrival goods, congestion effects set
in. Ideas are fundamentally different because there are no congestion effects.
That might seem like a small degree of difference, but the implications are
profound.

A participant from the Brookings Institution asked Romer what kind of intel-
lectual property law would best disseminate ideas and encourage production.
Romer responded that this question was too complex for the present discussion
but that basically the only reason firms invest in generating ideas is to have a
monopoly on their results for a certain length of time: ideas were used to reap
monopoly rents. The outcome is an imperfect situation wherein ideas are not
freely available, which leads to interventions. This is not market failure in the
usual sense of the word; it happens because ideas, which are incremental in
nature, are appropriable. Most of the discussion on this issue, he added, has
been based, unknowingly, on the object side of the four-way figure in his paper.
The belief that stronger property rights are unambiguously welfare-improving
applies only to that objects column. The subdeties of what would constitute
good intellectual property laws are immense because of the important efficiency
and distributional questions.

A participant from the University of Buenos Aires asked Romer to comment
on the phenomenon of incomplete specification. Suppose that a firm with a
license is given an engineering manual that is incomplete. One would have to
generate knowledge to understand how to use the imported technology, he said.
What kind of knowledge would be needed to use that plant? Should the govern-
ment subsidize the acquisition of that knowledge?

Codified specifications are an issue in the transfer of technology, said Romer,
but that should not stop the flow of ideas. People, as well as manuals, might
have to be imported, but it could be done.

A World Bank participant asked what enabled developing countries to draw
on the stock of global knowledge? To what extent should there be information

This session was chaired by Kemal Davis, director, Country Department 11, Europe and Central Asia
Regional Office, the World Bank.
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services and research institutes? What kinds of things must be done to maximize
the externalities available from foreign investment? Continuing this line of
-thinking, another speaker said that since knowledge had some aspects of a
public good, one might want to subsidize its production. Could Romer say
which countries might have a comparative advantage in producing knowledge,
and which might be better off importing it?

:Romer said that support for the importance of ideas ultimately comes from
people who look narrowly at the microlevel disaggregated evidence. Their work
had influenced him greatly, and he realized that his macroanalysis was useless if
it did not get down to a micro level. What he had tried to do was to tie things up
in a little package the way economists did with the Solow model when they did
growth accounting.

Making policy claims in this area, said Romer, took more insight into politics
and institutions than he had, but if someone said that he had to reach some
policy conclusions, he would rely on the evidence on the ground. He would
learn a lot more about what works and what does not work-looking at cases
like Taiwan (China), Mauritius, and Brazil-rather than spend time with a
pencil and paper trying to create a model and derive some condusions from it.
He would encourage schooling, training, and other investments in human capi-
tal; which have high payoffs, and he would encourage investments in machin-
ery. But Mauritius illustrates that even a low-income country that cannot afford
to provide the schooling and develop the machinery it may desire has the option
of bringing in qualified personnel and equipment.

A participant asked Romer and the other discussants which they thought was
preferable: some kind of direct, transparent aliocation for subsidizing research,
or indirect subsidies through tariffs and other forms of protection?

Marcelo Selowsky (discussant) asked Romer if he thought there was some-
thing between the two extremes: picking one firm and completely subsidizing its
research and development, or telling all firms that for every ten dollars they
invested in research and development (R&D) the government would give them

-one dollar. Romer said he thought that was really two questions. First, how
would you design the institutions? Second (and harder to figure out), what
fraction of GDP should go there? There was a big gap between social and private
returns that could be exploited, even in the United States, if we could figure out
how to do it, said Romer.

One participant suggested an auctioning of subsidies that involved cofinanc-
ing, to maximize the mobilization of research funds. The government would
say, we're going to devote $100 million to research, and whoever is willing to
put up the most cofinancing per subsidy dollar will get the subsidy funds. So, if
company A bid five dollars of cofinancing per subsidy dollar and company B bid
ten dollars per subsidy dollar, company B would win the subsidy.

Romer said that the auction had the flavor of market competition, which he
thought was better than the governments trying to collect revenues (thus requir-
ing coercion), but that he would probably favor using subsidies to train engi-
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neers and letting the market allocate where the engineers would go. The political
economy. there was dear-cut, he thought. He offered the example of the U.S.
Department of Defense, which is implementing an industrial policy for parallel
supercomputers. The department has picked two winners, with two different
architectures. Romer said he thought this mechanism was wrong-first, because
the U.S. Congress would take it over and eventually misuse it, and, second,
because he would not want to rely on the judgment of a few people. He thought
it would be better to tax everybody who buys a supercomputer now-at, for
example, 2 to 5 percent of the price and say that the tax must be devoted to
research on making supercomputers better, but let the buyers decide to whom it
would go. In other words, the government would say that x percent of all
spending has to go to this activity, but the users of the new technology would
decide where that research money would go.

Another participant said that the interesting question was, what proportion of
resources should go to basic research and what proportion to directed
research-and directed in what way? l-t pointed out that Romer had not yet
responded to Marcelo Selowsky's question, in his comments, about testable
propositions.

What critical experiment would support or disprove what I am talking about?
asked Romer. Take a case like this: a country in which GNP increases rapidly,
although there have been no imports of goods or capital-the only thing that has
happened is that some people came in who had ideas, as Hong Kong entrepre-
neurs had come to Mauritius. This country gets no machinery from outside, it is
not allowed to change the level of schooling, and the labor force is fixed. But by
virtue of people coming in with ideas, there is a big increase in GNP or in output
per worker. Romer said he would take that as strong evidence in favor of the
model he was describing. Mauritius was not the perfect example, but it came
dlose: it had large domestic savings, and although it was not manufacturing its
own sewing machines, it could do so. Romer said that he had not made his full
case yet, but he thought he could. He said his notion of success had been that in
the end people would say, we knew this all along. The question is not whether it
is true but why there is a disparity between what is true and what the models
predict. If we knew this proposition was true all along, why didn't we spend
time tracking down models that captured it?

A speaker on a later panel brought the discussion back to the empirical
- -- - -question of how to encourage activities and ideas for technical change. He

;- - had two comments. First, governments must be careful about centrally gov-
erned or tax-subsidized R&D because R&D iS typically done by larger firms, and
certain actvities might be better handled by smaller firms. Second, in the

- ' 'industrial market economies, differences in the capacity to generate and
exploit ideas are determined by the technological activities financed by firms
themselves. If the firms are good capitalists, they will know what is good for
them and wiU fund it. On the whole, he thought, subsidies de not work in
advanced countries.-
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The interesting question, said the speaker, is why, over very long periods,
some countnes are willing to put money into technology-generating activities
and others are not. We do not know why the Japanese spend more than the
Americans, or why over eighty years the Germans spent more than the British.
The British went through imperialism, welfare-statism, and Thatcherism, and it
did not make a bit of difference. We do not know why technological activity has
exploded in firms in the Republic of Korea and Taiwan (China) in the past five
to ten years but not in Latin America. Firms differ enormously in dynamic
efficencies across countries. Those are the facts; explaining them is the chal-
lenge. Inventing dever subsidy schemes without understanding these differences
could be dangerous, he conduded.

A participant from Ankara University in Turkey said that the two economies
Romer had chosen as examples were small islands with few trade barriers. He
asked if the internal dynamics of ideas were distinctly different in small island
economies than in large countries such as India and Brazil or other Latin Ameri-
can countries.

Romer said that limits set by the industrial world would pose an increasingly
serious problem for development. The Multifibre Arrangement was just the
beginning of what might become a series of protective actions. Wages had
already fallen in the United States and would continue to fail in most of the
industrial world, and procedures would continue to be implemented to solve
income redistribution problems. If we do not come up with better approaches
than the Multifibre Arrangement, said Romer, the developing countries will
suffer. Still, there was something to the notion of learning from the rest of the
world, even if it was done for the sake of domestic consumers rather than for
export. Suppose the West simply behaved badly in this area? What strategy
could be articulated for developing countries? They might form large trading
blocs that could learn from the industrial countries by allowing technology-
imports. They might allow Honda to come in and build an automobile plant in
Turkey, if necessary, and then if Turkey couldn't sell its Hondas in Europe or
the United States, it could sell them to other developing countries. One country
could sell Hondas, one could sell pharmaceuticals, one could sell computers,
and so forth. If something works, use it over and over again-but that was going
to become harder to do.

A participant from the World Bank wondered if Romer thought that moving
toward globalization necessarily meant mass production. What if a country
wanted to resist that momentum and preserve its culture and handicrafts instead
of having McDonald's here, there, and everywhere? Should such a goal be
subsidized or supported, even if it meant loss of production? Romer said he
agreed absolutely with Kaushik Basu (discussant) on the importance of beliefs
and culture and that some beliefs would not facilitate growth. Similarly, some
values would not support growth-and by definition, when two sets of values
conflicted, those who held one set would seem wrong to those who held the
other. There would be great stress, he said, as countries-for better or worse-
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abandoned value systeins that were not conducive to growth and adopted new
ones. Whether that was good or not was philosophically almost imnpossible to
decide, but values and beliefs would continue to change. Taking ideas seriously,
he said, leads to the conclusion that the arena in which one operates is inherently
a second-best kind of world; that is when logic provides some space for interven-
tion. But the best interventions take advantage of opportunities for the collective
good, not for individual decentralized action. Romer noted that once his view of
productive opportunity was taken seriously, it was apparent why values and
norms were not a matter of indifference. Later in the discussion, Basu observed
that people get locked into a value system. It might be in a society's interest to do
away with a certain set of values, and everyone might be aware of that, but it
m-iight not be in an individual's interest to abandon those values if others were
adhering to them.

T. N. Srinivasan (discussant) said that values, beliefs, or ideologies-
whatever one called them-almost all have a functional origin. Belief systems
that prohibited eating pork and beef were more cost-effective than having an
army of inspectors examining pork production. When beliefs become dysfunc-
tional because of changes in technology, he said, they may last a while, but they
won't last indefinitely. It is too easy, he said, to treat beliefs as exogenous and as
a given that is unresponsive to market forces. Romer agreed with him com-
pletely but said that subtle issues were involved. Suppose certain people had
beliefs that were not conducive to growth, and suppose one could come in and
get them to change their beliefs in a way that produced faster growth. Would
that make them better offB Another. participant pointed out the philosophical
difficulty of evaluating such a change of preferences. If someone changes my
preferences, he said, my welfare with changed preferences can be observed, but
it cannot be compared with my welfare with unchanged preferences.

Basu found Srinivasan's idea that beliefs had a functional origin too simplistic.
A belief might have a functional origin, or it might not. Basu preferred an
evolutionary explanation of changing values and belief systems: societies and
dusters that adhere to dysfunctional values for long periods will do worse and
will vanish from view through natural selection. He said that Srinivasan's dis-
tinction between exogenous and endogenous was also simplistic. In a sense, he
said, everything on earth is endogenous; "exogenous' was really an analyses
construct and blurred reality, depending on one's viewpoint.

Basu said he did not agree that it was only a technical point that the assump-
tion of constant returns to scale was troublesome. Ideas were being treated as
excludable in terms of cross-border movements, he said, but not as excludable in
terms of movement within a country, which was why he saw the justification for
constant returns to scale. Allowing for the fact that an idea might be excludable
even after it came into the country, doubling all other factors mighr not result in
a doubling of output if those factors did not accrue where the ideas were. If one
was concerned about the distribution of these factors, one must be somewhat
concerned about the distribution of ideas.
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Labor Market Institutions and Policies:
Help or Hindrance to Economic Development?

Richard B. Freeman

This paper e-xamines the wide disagreement about the value of institutional interven-
tions in developing county labor market between (World Bank) economists who see
government regulation of wages, mandated contributions to social funds, job security,
and collective bargaining as 'distortions' in an otherwise ideal world and International
Labour Organisation (ILO) economists who stress the potential benefits of interven-
tions, hold that regulated markets adjust better than unregulated markets, and endorse
tripartite consultations and collective bargaining as the best way to determine labor
outcomes. It-presents a scorecard of evidence tojudge which view is closer to the truth
on particular issues.

The paper finds litte support for the notion that interventions are major impedi-
ments to resource. allocation, structural adjustment, or stabilization programs,
althosgh in some cases they have sizable costs. At the same time, itfinds little evidence
on the value of social pacts and related consultative modes of adjustmentfavored by the
ito. The paper proposes a different perspecthive on labor market policies antd
insti nations-as factors in the political economy of economic reform-and develops a
model designed to capture the role of interuentions and institutions in buttressing
suppo rt for economic reforms.

Labor-market polcies-minimum wages, job security regulations, and
social security-are usually intended to raise welfare or reduce exploita-
tion. But they actualy work to raise the tof labor in the formal sector
and reduce labor demand . . [increase] the supply of labor to the rural
and urban informal sectors, and thus [depress] labor incomes where most
of the poor are found. (World Bank 1 t990b, p. 63)

Minim um wages have an important role to play in protecting low income
ro. th e.of structural adjustment also calls for a sound industrial relations

system and a commitment to tripartite dialogue. . aOver the long run
-suppression of free industrial relations jeopardizes prospects for economic
development. (ILo 1991b, p. 5) The 1980s highlighted ... the need to re-
reguLate the labor market. (ILO 1991a, p. 65)

Richard B. Freentan is professor of economiCS at Harvard University, senior research fellow at die
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As the preceding quotations indicate, there is considerable disagreement
about the value of institutional interventions in developing country labor mar-
kets. On one side are econoniists who see unregulated labor markets as neo-

- ' - -dclassical bourses in which govermnent regulation of wages, mandated contribu-
tions to social funds, job security, and collective bargaining create "distorntons"
in an otherwise ideal world. These economists view their task as the technical
one of measuring the adverse effects of these policies. The view that interven-
dions are first and foremost distortions pervades most World Bank analyses of
labor issues, and I shall accordingly call this the Bank Distortion View, although
some Bank analysts reject it and many economists outside the Bank endorse it.

On the opposite side are institutionally oriented economists who believe that
the social aspects of labor markets create such large divergences from the com-
petitive ideal as to make that model a poor measuring rod for policy. These
analysts stress the potential benefits of interventions, hold that regulated mar-
kets adjust better than unregulated markets to shocks, and endorse tripartite
consultations and collective bargaining as the best way to determine labor out-
comes. When efficiency conflicts with the social protection of labor, they place
greater weight on the latter. The view that interventions are first and foremost

-' socially beneficial dominates ILO analyses of the labor market, and I will accord-
ingly call it the ELo Institutional View. Towards Social Adjustment (Standing
and Tokman 1991) forcefully presents this perspective, superimposing the word
"social" over the word "structural" in its tide.

The differing views of how labor market interventions affect social well-being
have contradictory policy implications. If you believe that interventions reduce
growth and hamper adjustment, you will recommend that countries elininate
them and will make elimination a condition for adjustment loans under the
slogan of deregulating labor markets. If you believe that interventions improve
well-being, you will advise governments to encourage unionism and collective
bargainig under ILO conventions, and to regulate market outcomes and adhere
to labor standards.

Is there compelling evidence for either the World Bank or the ILO point of
view? Does experience in developing country labor markets and labor market
research provide greater support for one or the other?

In this paper I examine these questions. There has been little open debate
between ILO and World Bank researchers, and their analyses often coincide on
particular issues. I play agent provocateur here because I believe confrontation
will increase our understanding more than a continuation of the status quo, with

-1. The key lLO conventions are No. 87, Freedom of Association and Protection of dhe Right to
Organise, and No. 98, Right to Organise and Collective Bargaining, with article 4, "the right to negotiate
wages and conditions fredy without outside interference is a fundamental aspea of dhe freedom of
association: Excluding certain mattes, making collective agreements subject to prior approval or
enabling them to be declared void because they run counter to government econornic policy is incompat-
ible with article 4. In addition, convention 131 on minimum wage fiing and convention 154 on collec-
tive bargaining are important endorsements of the validity of interentions.
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each school of thought proceeding along its own path, implicitly dismissing
rather than seriously addressing the daims of the other.

The paper has four sections. Section I introduces the combatants. Section II
provides a scorecard of evidence to judge which view is doser to the truth on
particular issues. Section III offers a different perspective on labor market poli-
cies and institutions-as factors in the political economy of economic refonn-
that has surfaced in both World Bank and ILO analyses. Section IV summarizes
conclusions and offers suggestions for future research.

1. THE COMBATANTS: BANK DISTORTIONISTS VERSUS ILO INSTITUTIONALISTS

In the blue corner, from Washington, D.C., we have ...

The Distortionist Case: Interventions Are Bad

The distortionist case hinges on four claims about interventions: they misallo-
cate labor, waste resources through rent-seeking, impair adjustments to eco-
nomic shocks, and deter investment, thereby reducing rates of growth.

Since the daim that interventions misallocate resources follows from basic
price theory, all economists know the basic arguments and the provisos about
market failures that qualify those arguments. The major premise is that absent
interventions, labor markets set wages at opportunity cost levels and determine
Pareto-efficient levels of employment, work rules, training, and so on. Since the
unfettered market meets optimality conditions, interventions can only make
matters worse. The resultant allocative distortions are typically measured by
Harberger welfare triangles.

The possibility of transferring income from one group to another through
interventions suggests that interest groups will devote resources to rent-seeking
instead of to activities that raise national output (Krueger 1974). Irrespective of
the success of such rent-seeking, those resources are deadweight losses to society
as a whole. The economics of pressure groups also suggests, however, limits to
the resultant distortions because taxpayers will organize against policies with
especially large deadweight losses (Becker 1985). While no political regime, least
of all a democracy, can eliminate rent-seeking, a state committed to few inter-
ventions presumably will see less such activiy than a state in which interventions
are common. Rent-seeking distortions are measured by the resources spent to
alter or preserve ownership rights and, depending on the way rights are estab-
lished, may come to equal the value of the rents (Krueger 1974).

Distortionists also believe that interventions reduce wage or employment flex-
ibility and thus adjustment to economic shocks. Collective bargaining or wage
indexation schemes that maintain real wages when national output falls or that
preserve relative wages when changes are needed to induce labor to move across
sectors to meet balance of trade problems reduce the ability of the economy to
respond to new situations. Because economic theory has less to say about
dynamic adjustments than about comparative statics, the a priori case for
adjustment distortions is weaker than the case for allocative distortions.
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A final potential adverse effect is to reduce rates of return to investment.
Administratively set or collectively bargained wages that redistribute economic
rent from capital to labor are bad because they reduce the profitability of invest-
ments. Taxes or fiscal deficits that fund public employment are bad because they
crowd out funds for more productive private investment. Many small interven-
tions and rent-seeking activity may interact to lower overall economic efficiency
and returns to investment (Olson 1982). Since growth rates cumulate to massive
differences in per capita output over time, the existence of intervention-induced
growth distortions is potentially the most important argument in the distortion-
ist armory.

Claims that labor market interventions have an adverse effect do not follow
mechanically, it should be noted, from "pure theory.' Distortionist analysts
make selective use of economic theory. For example, those who believe that
social security payroll taxes adversely affect savings and investment reject Ricar-
dian equivalence; those who use nonwage costs to measure interventionist dis-
tortions reject the fungibility of modes of compensanon; those who argue- that
employment protection laws have efficiency costs ignore Coase's theorem that
property rights do not affect efficiency. Even distortionist criticisms of minimum
wages involve more than applying optimizing calculus. A small country whose
modern sector capital stock is foreign owned can benefit from labor market
interventions that "soak" foreign capital just as it can benefit from an optimal
tariff.2 Distortionist arguments are not the final word of economic theory.

To validate claimns that interventions have major allocative, rent-seeking,
adjustment, or growth costs requires empirical evidence that interventions are
effective in producing differentials in pay or conditions of work that would not
otherwise arise in unfettered markets and that they have sufficiendy large
adverse effects on resource allocation to affect the overall economy. The issue of
magnitude is critical, for the general finding that welfare triangle losses are
relatively small has led many economists who accept the basic tenet of distor-
tionism to regard the costs of labor market interventions as of second-order
importance compared with macroeconomic distortions. Distortionist arguments
should weigh heavily in policy only if estimates of static welfare losses are
misleadingly low, if adjustment distortions seriously impair stabilization pro-
grams, or if distortions deter investment enough to reduce growth.

And in the red corner, from Geneva, Switzerland ...

The Case That Interve,rtions Are Good

Because there is no general institutionalist theory, the case for interventions is
more diffuse and less analytically grounded than the case against them. A major

2. Consider the extreme case in which all modern sector capital is foreign owned and a minimum wage
and hiring/firing law presents foreign capital with an all-or-nothing labor market choice. Then, imposing
this legislation benefits domesric-worlcers. In a dynamic setting the gains from redistributing quasi-rents
to local workers must be balanced against potential loss of future invesunents.
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strand of institutionalist thinking simply rejects the relevance of neoclassical
analysis: "The choice between various wage policy options must not be based on
the conclusions drawn from an ideal economy" (ILo 1990, p. 38). One problem
with the theory is its "overbearing focus on prices" (Standing 1991b, p. 25) and
neglect of other adjustments that may offer more socially desirable directions for
competition (Sengenberger 1991, p. 237). When actual labor markets operate
differently from the ideal, institutional modes of influencing outcomes, such as
collective bargaining, tripartite negotiations, and government-mandated wages
or labor standards, can be Pareto improvements. In the institutionalist view,
they usually are.

Institutionalists invariably stress the benefits of interventions in the form of,
say, insurance from adverse market outcomes or redistribution to low-wage
workers:

The quest for labour security is a legitimate objective. . . market mecha-
nisms may need to be circumvented in the interest of social values....
Social progress and labour standards should not be sacrificed in the name
of efficiency. (Standing and Tokman 1991, p. 1)

The market system is a powerful tool for economic management [but] ...
there may be some side effects on economic security and equity that ...
give rise to a need for state intervention ... [to] moderate income inequal-
ity and provide some minimum economic security. (World Bank 1991,
pp. 41-42)

Standard economic analysis allows us to measure the posited benefits of inter-
vennons. One can derive demands for unemployment insurance, social security,
and the like from individual maximizing behavior under risk aversion; calculate
the consumer surplus attributable to programs that meet those demands; and
compare the surplus with the inefficiency costs that result from labor supply
responses to the program. (Risk aversion parameters may be harder to estimate
than elasticities of demand or supply, but difficulty of estimation has never
stopped an econometrician.) Hansen and Imrohoroglu's (1992, p. 118) simula-
tion of the benefits and costs of unemployment insurance suggests that for the
United States "replacement rates as high as .65 are optimal and the welfare
benefits of unemployment insurance are quite large," although moral hazard
and nonoptimal replacement rates can produce costs in excess of benefits. What-
ever the result, it is important to measure rather than assert the posited benefits
of interventions.

Lo support of collective bargaining is based on a moral imperative:

Countries which are members of the ILO are presumed to accept the value
judgment that free collective bargaining between employers and autono-
mous pluralistic trade unions is the best method of determining terms and
conditions of employment. Access to such mechanisms is regarded as a
.'basic human right. Therefore, governments are expected to introduce legis-
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lative provisions to encourage the development of trade unions and free
collective bargaining. (ILo 1990, p. 39)

But support for collective bargaining or other institutional modes of wage-
setting (such as extension of contracts by ministers of labor to nonunion
workers, as in Western Europe) can also be grounded in theories of bargaining.

* -- Analyses of prisoners' dilenmma games, for instance, show that bargaining part-
- - ners with long horizons can reach cooperative solutions. This in turn underlies

the standard argument that "neocorporatiste centralized bargaining resolves the
prisoners' dilemma of wage-wage inflation at lower costs of unemployment than
decentralized arrangements.

There are two arguments for labor standards or legally mandated benefits.
The first asserts that standards force employers to "overcome the misguided
preoccupation with cost-cutting (via lower wages), and [redirect] attention to
the strengthening of productive power (via training, technical innovation, etc.)"
(Sengenberger 1991, p. 249). This claim asserts but does not demonstrate that
managers have a bias toward cheap labor solutions rather than toward
equally-or even more-productive high-wage modes of competing. The second
defense for mandated standards is that they are solutions to moral hazard or
selectivity issues that make it unprofitable for firms to offer socially desirable
benefits or contracts and thus are akin to lump sum users' taxes (Summers
1988). This argument resonates with standard theory of market failure.

In short, economic theory is rich (weak) enough to provide arguments for
interventions as well as against them. The more the world is filled with pris-
oner's dilemma games, certain types of moral hazard problems, and the like, the
greater is the institutionalist case. The closer the world is to the competitive
ideal, the less compelling is that case. The game theory finding that modest
differences in the rules of games (that is, institutions) can substantially affect
outcomes implies that one cannot dismiss institutional daims as atheoretic,
although the claims may be wrong. All of which means (no surprise) that we
must look at evidence to decide who is closer to the truth.

II. THE SCORECARD

In this section I assess World Bank, ILO, and other research on the validity of
the distortionist and institutionalist views in several areas: sectoral wage differ-
entials, nonwage labor costs, minimum wages, wage adjustments, employment
security regulations, and collective bargaining. Because each developing country
has its own experiences with labor market interventions, in principle I should
draw on hundreds of cases for my scorecard. Instead of essaying this herculean
task, I have limited my review of studies to Bank and ILO research in the 1980s
and to the smattering of countries on which I have first-hand knowledge. I
recognize that cases or studies which I missed might lead to a somewhat different

- scoring of the debate.
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Are Sectoral Wage Differentials an Indication of Distortion?

In the 1960s and 1970s there was general agreement that massive public-
private, formal-informal, or urban-rural wage differentials in developing coun-
tries, particularly in Africa, proved that something was wrong with wage deter-
mination that affected the overall pattern of development. Intervention in favor
of formal sector workers was an obvious culprit. But much changed in the
1980s. As Colclough (1991, table 5, appendix tables 1 and 2) and Lindauer,
Meesook, and Suebsaeng (1988, table 3) document, for many countries in Sub-
Saharan Africa public sector pay fell markedly in relation to gross domestic
product (GDP) per capita, particularly for higher-wage public employees. With
government accounting for much of modern sector employment, traditional
urban-rural differentials also dropped, in some cases sharply Uamal and Weeks
1992). In Latin America, government wages also fell significantly, falling 40
percent in real terms from 1985 through 1989 in Venezuela, for example.

The drop in public and urban salary premiums in the 1980s has several
implications for the distortionist-versus-institutionalist debate. It refutes fears
that institutional rigidities make pay-setting inflexible in the modern sector (of
which more lacer) and obsolesces much distortionist concern over sectoral wage
differentials and urban bias in labor market outcomes. Most important, it raises
new questons about the effect of low pay for government workers on the
operation of the public sector (Lindauer, Meesook, and Suebsaeng 1988). In
many countries the issue for the 1990s is not how to reduce excessive govern-
ment pay but rather how to build a productive public sector capable of operating
social safety nets for those who lose from adjustment and stabilization programs
and capable of managing infrastructure and education systems for long-term
development-

AMicrostudies of wages in several developing countries have revealed sizable
pay differentials among comparable workers that cannot be explained by state
or union interventions, which casts further doubt on the distortionist interpreta-
tion of wage-setting. Summarizing studies of the Bombay labor market, Mazum-
dar (1989a, p. 11) conduded that "the popular (Bank) view exaggerates the role
of institutional interventions in creating and maintaining this wage gap" because
'long before the era of trade union or government intervention, wages in large
textile factories were high in comparison with alternative earnings," and that
large wage differences are found in urban labor markets in countries (Indo-
nesia) where the institutional apparatus for wage determination is at a rudimnen-
tary level" (p. 2).3 These findings resonate with U.S. research that shows sizable
wage differentials among similar workers absent institutional interventions, in
contrast to small differentials in interventionist Sweden.

3. Mazumdar (1989b, pp. 10-11) further notes dhe wide variation in wages among villages in India
and the uniform daily wage rates for laborers with differing skills, absent unionism or government pay
regulations.
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To see how the dispersion of earnings across sectors vanes among countries
with differing levels of development and interventions in the labor market, I
calculated standard deviations of log earnings among manufacturing industries
using data from the ILO Yearbook of Labour Statistics (1991c). 4 The results, in
table 1, show that differentials are greater in low-income and lower-middle-
income countries than in upper-midd.le-income developing countries and
hiigher-income countries; are greater in less interventionist than in more inter-
ventionist high-income countries; and are least in formerly Communist coun-
tries.5 This pattern suggests that interventions reduce rather than increase
differentials in the industrial sector, which certainly rules out the use of high-
wage dispersion across industries as an indicator of interventionist distortions
and suggests, if anything, the opposite: that low-wage dispersion can be taken
as an indicator of interventionist distortion. The evidence supports the use of
low dispersion as an indicator of interventionist wage policies in the industrial
sector (Freeman 1988), but not necessarily as a measure of distortion. The
reason is that-the sizable variation in sectoral wages in relatively unfettered
labor markets can be interpreted as the "failure" of those markets to establish
equal pay for equal work in accord with the neoclassical model rather than as
the "right wage structure. Studies in the United States that have sought to
explain wage variations in industry have generally conduded that a sizable
proportion of the variation is rent-sharing because finns in sectors that do well
pay above-market wages even though there is no union-or other-
intervention.

Are Nonwage Costs an Indication of Distortion?

Another often-mentioned potential labor market distortion is institutionally
induced nonwage costs of labor (ranging from payroll taxes and unemployment
compensation to other fringe benefits). To the extent that these costs add to the
competitive market cost of employment, they will reduce the number of workers
in affected sectors. Exploring this possibility, Riveros (1989) found "no dear
time trend in relative labor costs which would suggest that enforcement of these
costs introduces (rising) distortions" (p. 19); "that in most less developed coun-
tries the existence of nonwage costs does not necessarily constitute a distortion-
ary factor" (p. 22); and that "a certain level of nonwage costs associated with
deferred payments or with an insurance system may not be all that distortion-
ary" (p. 20). Whether the failure of nonwage costs to proxy distortions arises
from the fungibility of labor costs, the quality of the data, the short time-series
to which it was applied, or a more fundamental problem with the distortionist

4. These data are based on establishment surveys and are exceedingly crude because of differences in
thesize of units reporting in the different countries.

5. Note that I follow World Bank practice in placing China among the lower-income countries rather
than the Commnunist countries.
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- - -. Table 1. Standard Devdations of Log Earnings across Industries
in Manufacturing, by Level of Economic Development

Category of economy Year Standard deviation

Law-income
Burundi 1985 0.222
China 1990 0.172
Gambia, The 1987 0.473
India 1986 0.234
Kenya 1989 0.419
Malawi 1988 0.483
Myamnar 1989 0.126

Average n.a. 0.304

Lower-midde-icome
Chile 1990 0.345
Colombia 1986 0.089
Dominican Republic 1985 0.460
Egypt 1987 0.330
Fiji 1987 0.351
Guatemala 1985 0.363
Mauritius 1990 0.254
Mexico 1990 0.189
Nedterlands Antilles . 1986 0.351
Panama 1985 0.312
Peru 1988 0.383
Philippines 1987 0.453
Turkey 1988 0.274
Zimbabwe 1987 0.313

Average n.a. 0.319

Upper-middle-income
Argentina 1989 0.179
Cyprus 1989 0.219
Greece 1988 0.143
Korea, Rep. of 1990 0.278
Portugal 1987 0.290
Puero Rico 1990 0.211
South Africa 1988 0.353
Uruguay 1989 0.116
Yugoslavia 1989 0.212

Average n.a. 0.222

High-income, less interventionist
Canada 1990 0.245
Hong Kong 1990 0.210
Ireland 1989 0.216
Japan 1989 0.251
Spain 1989 0.243
UnitedKingdom 1990 0.176
United Stares 1990 0.267

Average n.a. 0.230

High-income, more interventionist
Austria 1990 0.228
Belgium 1989 0.175
Denmark 1990 0.114
Finland 1990 0.153
France 1987 0.140
Germany 1990 0.160

(Table continues on thefoLlowing page.)
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Table I (continued)
Category of economy Year Standard deviation
Israel 1986 0.2S2
Luxembourg 1989 0.196
Netherlands 1989 0.144
NcwZealand 1990 0.167
Singppore 1990 0.214
Sweden 1990 0.104

Average n.a. 0.171
Centmrlly planned
Bulgaria 1986 0.133
Cuba 1988 0.101
Czechoslovakia 1989 0.109
Hungary 1990 0.216
Poland 1989 0.141
Romania 1989 0.108
Ukraine 1989 0.095
U.S.S.R. 1989 0.100

Average n.a. 0.125
u.n.a. Not applicable.
Source: Calculated from Io (1991c).

view is debatable. What is clear is that the exercise did not yield a serviceable
measure of distortions for cross-country comparisons.6

The inference I draw from evidence on interindustry wage dispersion and
nonwage costs is that there is no easy way to measure interventionist distortions
using market price data. What is needed instead is to look at specific government
programs that intervene in wages or employment, to which I turn next.

Minimum Wages

The minimum wage is a b&te noire to distortionists because it is the textbook
case of an intervention that misallocates resources: an effective minimum wage
reduces employment. The major question is whether the induced increase is
worth the loss of jobs. If it does raise the wages of the most poverty-stricken at
little cost to employment, many would find this an appealing way to redistribute

-- income. If, by contrast, the cost is many jobs, and only a few highly paid formal
: - - - sector workers benefit at the expense of lower-paid informal or rural sector

workers, few would favor minimum wage policies. What does the evidence
show?

There is evidence that an enforced minimum wage substantially reduces
employment. Consider, for example, the application of the U.S. minimum wage
to Puerto Rico, where productivity and earnings are considerably below main-
land levels. As figure 1 shows, the U.S. minimum of $3.35 an hour essentially
dominated the distribution of earnings in Puerto Rico in 1983, creatng a

6. Even so, nonwage costs turn up as an indicator of distortions in other studies (L6pez and Riveros
1990), presumably for lack of anything better, and give weak results comparable to those in Riveros
(1989).
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Figure 1. Effect of U.S.-Lezel Minimum Wage on the Puerto Rican Labor Market:
Distribution of Hourly Earnings, 1983
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Sourc Casillo-Freeman and Freeman (1991).

remarkable spike at that rate of pay. Analyses by Castillo-Freeman and Freeman
(1991) show that the imposition of the minimum wage raised average earnings
on the island, lowered the aggregate employment-population ratio by a signifi-
cant amount, and shifted employment away from low-wage sectors (which had
to raise pay substantially to meet the minimum).

But such minimum wage intervention is far from the norm in the developing
world. Many countries set minimum wages too low or are too lax in enforcing
the law for the regulation to have much effect.7 In an assessment of Mexico's
minimum wage law, Gregory (1986, pp. 260-61) concluded that "the relation-
ship of legal minimum wages to market-determined wages has evinced frequent
and substantial changes at different times . . . and increases in the former were
not a necessary precondition for raising real wage levels of those employed
toward the lower end of the nrban wage distribution." Similarly, Fallon's (1987,
pp. 7-8) study of labor regulation in India rejected the importance of minimum
wages: "unskilled wages were substantially above minimum rates in large estab-
lishments . . . [implying] that the latter are also ineffective. In smaller establish-
mnts... most firns paid at or within 20 percent of the minimum . . . con-

7. Noncompliance rates in Mexico are 25 percent; in Costa Rica 20 percent; in Jakrta, Indonesia,
70 percent (ILO 1990, p. 27). See also Starres (1981, pp. 138-41) study of minimum wage fixing.



128 Labor Market Institmtions and-Polcies

sistent with the view that advisory boards use going wage rates in small estab-
lishments as the basis for setting minimum rates in the first place."

By contrast, Fallon and Lucas (1991, p. 397) regard the large increases in
minimum wages in Zimbabwe after independence as substantially affecting the
wage structure. Paldam and Riveros's (1987) review of minimum X ages in Latin
America reports mixed effects of the minimum on wages and a "lack of causal
connections between minimum-wage cL nges and aggregate employment" in
Chile, the one country for which they analyzed the relation between the mini-
mum and employment (p. 26). They conclude that the "existence of minimum
wage causes aggregate effects only. when it is used aggressively as a policy toorl
(p. 1). In a-less structured regression analysis, ILO researchers report statistically
insignificant relations between changes in real minimum wages and changes in
real average wages in the 1970s and 1980s in fourteen African and Latin Ameri-
can countries, leading them to reject any impact from the minimum in these
cases (ILo 1990, table 21).8 Additional work by L6pez and Riveros (1989) on

- the effect of minimum wages on skilled and unskilled workers in Latin America
raises doubts about the value of World Bank or ELo exercises based on limited
time-series: the regressions suggest that minimum wages raised the wages of

- - - slcisied workers in Argentina; reduced their wages in Chile, Colombia, and
Uruguay; and had weak effects on the wages of unskilled workers in all cases
(L6pez and Riveros 1989, tables- 1 and 2)-a pattern of results that does not
make much economic sense.

What negates concern that minimum wages have in fact been highly distor-
tionary, however, is not the weak results from multivariate regressions but
rather the evidence that when push came to shove in the 1980s, real minimums
fell precipitously in many countries (see table 2). The minimum floor proved to

-- be sawdust-not hardwood, as distortionists feared.
- Does evidence that the minimum wage (and possibly other labor market

interventions) rarely distorts the labor market seriously also mean that these
policies fail to accomplish their institutionalist goal of providing protection for
workers? In part, it does point out their limited effect. But there is another way
to interpret the evidence that I think is more useful. This is to view the
interventions as endogenous to economic conditions, and thus sensitive to their
costs and benefits, rather than as exogenously given. From this perspective,
countries will rarely set minimum wages at levels that cut seriously into
employment. If extensive unemployment results, the minimum will often be
unenforceable because both workers and employers will have incentives to
collude to avoid the law and save jobs. I hypothesize that in many cases
countries follow a strategy of "optimal selective enforcement" of minimum
wage (and other) regulations; that is, they effectively implement these laws to

8. The dLO and Bank studies ovcrlap for four countries. The mw rcgressions show no effect in Argen-
rina, Brazil, Chile, and Mexico. The Bank study finds lirde effect in Argentina but effects in the other
countries. The number of years covered and the mode of stadstical analyses vay.
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protect workers when the cost is modest in terms of lost jobs (demand is high
in the labor market; employers have low elasticity of demand for labor), but
they enforce the laws weakly when the cost of employment is sizable (demand
is low; elasticity is high). Such a story is consistent with observed experience
and points to the possibility of a more formal "political economy" model of
optimal minimum wage-setting and enforce ment.

Job Security and Other Employment Regulations

Job security regulations require firms to gain the approval of government or
other institutions (such as works council in much of Western Europe) for layoffs
and in some cases mandate high severance pay. Such regulations raise the costs
of reductions in staff and potentially affect the speed of adjustment and total
employment. Evidence on the effects of these provisions for developed coun-
tries, where they are strictly enforced, is mixed. Houseman (1991) found that
strong job guarantees in continental European countries resulted in smaller job
losses in the declining steel industry than in the laissez-faire United Kingdom.
Lazear (1990) found that mandatory severance pay reduced employment across
Organization for Economic Cooperation and Development (OECD) countries,
although the results were "not especially robust to specification" (p. 725) nor to
before-and-after comparisons for the same country. For developing countries,
Fallon and Lucas (1991) estimated wage and employment-adjustment equations
before and after passage of job security laws in India and Zimbabwe and found
little evidence that the laws affected wages or speeds of adjustment but consider-
able evidence that they reduced total employment in relation to output-an odd
finding, since job security provisions that do not affect wages or the speed of
adjustment carry no extra cost that would deter employment. On the other side,
Standing (1989, pp. 46-48) reports that almost all finms in a recent ILO survey
stated that a comparable Malaysian job security law had no impact on
employment.

While the results of these studies are equivocal, Spain's experience with job
secunity regulations provides a strong case in which relaxation of regulations
spurred job growth. In 1980 the government introduced a fixed-term employ-
ment contract as an alternative to permanent contracts (that dated back to
Franco's dictatorship), and in 1984 it enlarged the fixed-term contract option.
The result was a growth of aggregate employment, consisting almost exclusively
of persons on fixed-term contracts, beyond what was likely in the basis of past
productivity trends and output expansion. But employment growth is not the
full story, for, as one would expect from human capital theory, workers under
fixed-term contracts appear to get less training than permanent employees,
which bodes poorly for their future (Alba-Ramirez 1991). Marshall (1991) also
found that labor laws affect the kind (although not necessarily the volume) of
employment and conduded that temporary and part-time work was more com-
mon in Lima than in Buenos Aires when Peru encouraged temporary contracts
to reduce unemployment while Argentina did not.
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Table 2. Indices of Real Minimum Wages and RealAverage Earnings
in Selected Developing Countries

Real Real Real
minimum manfacanring nonagriadtural

wage wage wage
County (1980= 100) (1980= 100) (1979 = 100)

1989 1978-88 1984
Latin America
Argentina 68.4 94.0 140
Bolivia - - 48
Brazil 68.6 106.8 108

. Chic 63.5 99.3 120
Colombia 105.0 119.3 94
Costa Rica 110.2 85.0
Dominican Lepublic 87.4"
Ecuador 43.7 74"7b 96
El Salvador 35.6 68.1b
Guatemala 78.5 77.3 136
Haiti 97.6 - -
Honduras 74.0 92.09
Mexico 46.9 64.7 75
Panama 99.8
Paraguay 136.5 107.9 94
Peku 23.2 89.2 106
Uruguay 78.6 117.3 75
Venezuela 77.1 - 77

198S-86 1980-86 1984
Africa
Algeria 85.0b
Botswana 92.1
Burkina Faso 88.9 - -
Burundi 115.0 122.7 117
Camieroon 108.0 - -

- -- ~ Cental African Republic 57.5
Congo 62.2
C6e d'Ivoire 78.6

- Ethiopia 77.0
Gabon 86.8
Gambia, The 65.0
Ghana 154.6 140.6 44
Guinea 63.6
Kenya 58.8 77.2 85
Li-beria 83.0
Madagascar 64.0
Malawi 120.1 61.9 73
Mali 91.4b -
Mauritius 76.0 103.7
Morocoo 1179 b 55.0b
Niger 77.0
Nigeria 79.0 89.0'
Rwanda 73.4

: Senegal 74.3 - -
Sierra Leone - 29.8 46

- : Somalia 16.1
Sudan 44.2
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Table 2 (continued)
Real Real Real

minimum manufacturng nonagrcultural
- wage wage wage

Councy (1980 = 100) (1 980= 100) (1979 = 100)
198S-86 I980-6 1984

Tanzania 32.8 74.0b 57
Togo 76.7 -
Tunisia 110.4
Zaire 112.0
Zambia 80.5 58.9 79
Zimbabwe - 97.6 101

- Not available.
Note: These draa are highly suspect because of the size of firms covered and the price indices.
a. 1988.
b. Odieryears.
Source: ILO (1990); Standing and Tokman (1991, p. 213).

GovemrnentEmployment

High and increasing government employment in some developing countries in
the 1970s raised concerns that a large public sector might itself be a major
distortion in the labor market. These concems are forcefully exhibited in Gelb,
Knight, and Sabot's (1991) nightmare scenario of the public sector as a sinkhole
of waste. Their simulations show that under some conditions a bloated govern-
ment sector can choke off productive employment and economic growth and
suggest that distortionists should concentrate more on the number of public
employees and their job activities than on pay differentials. This warning recalls
some African experiences, where reductions in government budgets generally
took the form of lower pay rather than lower employment, with disastous
effects on public sector competence (Lindauer, Meesoolc, and Suebsaeng 1988).

There is, however, no economic law that public employees are nonproduc-
tive. Malaysia's experience of rapidly growing public sector employment in a
period of economic expansion serves as a fruitful counterexample. More gener-
ally, Kormendi and Meguire (1985) report that growth of public sector spending
in relation to output across countries is uncorrelated with growth of per capita
income. I interpret this as indicating that while govermment employment beyond
some level may prove disastrous, few countries let things get that out of hand.
Here, as with minimum wages, there are presumably political checks and bal-
ances that limit the distortionist nightmare from becoming reality.

Wage Adjustments

III the 1980s the sluggish world economy and the debt crisis were major tests
for the labor markets of developing economies. Did institutions obstruct stabi-
lization and adjustment programs in accord with distortionist dogma? Did coun-
tries that relied more on consensual modes of adjustment fare better than others
in accord with institutionalist dogma?
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Table 3. A Numerical Model of Declining Supportfor a Beneficial Economic
Reform Programfor Five Periods of Time after the Reform

Percentage
Expected in favor of

Pegiod Winners Loers gain refonn

0 0.10 100
I 0.2S -0.75 -0.50 25
4= 0.44 -0.56 -0.12 44
3 0.58 -0.42 0.16 58
4 0.69 -0.31 0.38 69
5 0.77 -0.23 O.S4 77

Note: The reform gives winners a gain of one.unit in each period and costs losers one unit in each
period. Of the population of losers, 25 percent advance to the winners' group in each period. The
discount rate is 0.9.

In period 0 the present value of gain is -0.5 - 0.11 + 0.13 + 0.28 + 0.35 = 0.10. Support is 100
percent.

After period 1 the discounted gain for losers is -0.5 - 0.11 + 0.13 + 0.28 =-0.20. Support is 25
percent (winners only).

After period 2 the discounted gain for losers is -O.S - 0.11 + 0.13 = -0.48. Support is 44 percent
(winners only).

After period 3 the discounted gain for losers is -0.5 - 0.11 =-0.61. Support is 58 percent (winners
only).

The answer to the first question is no. At a crude level, the sharp drops in real
wages shown in table 3 refute distortionist fears that labor market institutions or
interventions produce wage rigidity when declines are necessary.9 Detailed
studies of labor markets in twelve countries (Horton, Kanbur, and Mazumdar
1991, p. 17) confinn this reading of the data. In Costa Rica wage indexation
rules contributed to rapid downward adjustment of real wages during inflation.
In Bolivia the elimination of much labor legislation did not produce economic
recovery. Analysis of microsurvey data in ate d'Ivoire shows further that
aggregate wages can significantly understate real wage flexibility by failing to
allow for compositional changes associated with reduced employment (Levy and
Newman 1989). Between 1979 and 1984 aggregate real wages in C6te d'Lvoire
rose 17.5 percent, apparently contributing to the loss of modern sector employ-
ment that accompanied structural adjustment. But research based on microdata
that adjusts for changes in the skill composition of the work force shows that
real wages corrected for changes in skill composition fell 8 percent! The mislead-
ing aggregate data failed to take into account the fact that the least skilled were
more likely to lose their jobs, biasing upward the average wage. In fact, the
disaggregated data show considerable downward flexibility of wages among
new hires. Fallon and Riveros (1989, p. 23), who studied sixteen countries,
induding Latin American and African countries whose labor institutions are
often severely criticized, conduded that "there is little prima facie evi-

9. 1 recognize that the real wage data used in this table suffer from potential problems with the universe
surveyed and the price indexes. In some cases the underlying data show sharp fluctuations in real wages in
short periods that must be at least in part due to data problems. Still, the overall pattern shown for so
many countries is unlikely to be the result of flaky data.
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dence on downward real wage rigidity as often suggested by opponents of
exchange rate devaluation."

To what extent ought the finding of real wage flexibility be modified by
changes in unemployment in developing countries in the 1980s? Institu-
tional interventions may not have prevented real wages from falling during
economic declines, but perhaps they produced a suboptimal rate of reduction
with accompanying open unemployment. There is evidence that open unem-
ployment (admittedly poorly measured) rose in several developing countries in
the 1980s (see, for instance, Vandemoortele 1991) and that employment in the
informal sector grew substantially. Nevertheless, to argue that the solution is
even greater real wage reductions than those shown in table 2 for many coun-
tries seems excessive, because it puts the entire burden of adjustment to macro-
economic distress on wages and the labor market. When unemployment rises

- and real wages fall in industrial countries with little institutional intervention, as
in the United States, no one calls for real wages to fall more rapidly; the response
is to seek ways of expanding the economy or augmnenting the skills of workers.
When the reduction in real wages necessary to eliminate open unemployment
exceeds the huge reductions observed in many developing countries, I would
look beyond the labor market for the root cause of the economic disaster.

Turning to the tripartite forums or social pacts favored by institutionalists, I
am unable to judge whether or not they improve the economic or social face of
adjustment and stabilization. Such arrangements played a substantial role in
reducing real wages during the 1980s in Belgium and Australia, among other
OECD countries, but I am unfamiliar with studies assessing the role of these
arrangements in developing countries. It would be valuable to see how social
pacts such as the Moncloa Pact and ensuing social accords in Spain or the Pacto
Solidaridad Econ6mica in Mexico actually work and whether they contribute in
an important way to the adjustment process. My limited knowledge of tripartite
forums in the marketizing economies of the East makes me suspicious of claims
that these institutions are all that important, but the situation could be different
elsewhere.

Collective Bargaining

The success in the 1980s of the East Asian economies that suppressed
or severely restricted unions (Korea, Singapore, Malaysia, and Taiwan, China)
and the mid-1980s success of Chile (after a long period of economic failure
under military rule) raises the nasty question of whether suppressing unions
contributes to economic growth. No study has dealt head-on with the question
for these countries, though Lindauer and others' (1991) analysis of the labor
market in Korea shows that suppression of labor was associated with high
accident rates and produced a remarkably disgruntled work force despite large
gains in real wages. The experience of advanced and developing countries in
general does not sustain any generalization that less unionism means more
growth but rather shows that unions are no impediment to rapid economic
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development. Japan and Germany, in particular, have had outstanding growth
records with labor institutions that are a far cry from laissez-faire ideals. The
poor performance of the U.S. economy in the 1980s, when the private sector
was largely nonunion compared with the 1950s and 1960s, also shows that low
levels of unionism are no guarantee of economic success. Studies on the relation
between unions and adjustment in Horton, Kanbur, and Mazumdar (1991) find
that union responses to adjustment programs range from militant opposition to
active cooperation and that the strength of unions need not bear any simple
relation to the prospects for recovery (p. i). In particular, 'weakening the unions
(as in Bolivia) does not seem to be sufficient to ensure recovery" (p. 55). Their
conclusion? A warning that more detailed examination of the role of unions and
other labor market institutions is needed "before launching into a wholesale
advocacy of dismantling such institutions" (p. 57).

The ILO'S World Employment Programme has undertaken enterprise-level
surveys on the microeffects of unions on wages, mobility, flexibility, training,
and productivity. The results from 3,000 establishments in Malaysia (Standing
1989, 1991a) show that unionism is associated with wage and nonwage out-
comes similar to those found in industrial countries (Freeman and Medoff
1984): higher wages and reduced employment growth (the standard neoclassical
monopoly effect); smaller wage differentials within enterprises, lower turnover,
greater fringe benefits, higher productivity (standard 'voice" effects); and more
job training. The analysis also reveals that industrial unions have greater effects
on some outcomes and smaller effects on others than weaker "house" or com-
pany unions. The overall effect of unions is positive, despite the welfare triangle
losses from higher wages and lower employment.

In sum, extant studies reject the proposition that unions are a general impedi-
ment to macroadjustments or to enterprise performance in developing countries,
although they may be so in particular cases, such as in Peron7s Argentina.

M. LABOR INSTITUTIONS AND THE POLITICAL ECONOMY

The design of adjustment programs should take into account the political
support necessary to sustain the program ... Compensatory measures,
such as severance pay and job retraining, should encourage exit from
groups that oppose reforms and entry into groups that benefit from (and
will support) the program. (World Bank 1990a, p. 8)

A considerable body of experience points to the crucial importance of politi-
cal and institutional factors in determining the success or failure of structural
adjustnent programs ... Where this (a sound labor relations system and a
commitment to tripartite dialogue) is not the case ... the consequences have
been popular protests ... governments have abandoned the adjustment
programme, or they have lost power. ([Lo 1991b, p. 2)

There is a growing awareness among World Bank and ILO analysts that labor
market institutions and policies play a more complex political role than recog-
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nized in the distortionist-institutionalist debate. Consonant with this position, I
offer below a model of how labor market interventions influence attitudes
toward reform programs and modes of expressing those attitudes. The discus-
sion, which is based on Freeman (1992), is more speculative than that in the
preceding sections.

Time Pattern of Benefits and Costs

Consider an economic reforn that pays off in the future but that costs
workers in the present. For simplicity, assume that workers initially receive
numeraire wage 0 and that the program creates two classes: winners, who earn
W (> 0) after they attain that status; and losers, who earn -L (mc 0). Assume
further a transition probability of p per period for moving from the losing to the
winning group. Under these conditions the value of the reforms in year t will be:

(1) pW (1-py)-L(1-p)= W-(W + L)(1-p)t

where the summation is from i = 0 to t - 1. In continuous time, we have

(1)' -L exp-P' + W(1 -exp-P t) W -(W + L) exp-PI

which is negative at low values of t (=-L in year 0) but approaches W as t
rises. The present value of the change from 0 to oo at discount rate r is:

(2) Wj (exp') - (W + L) I (expt-Pt) = [(pW - rL)/r(r + p)]

which must be positive for the program to be worthwhile. I assume that t goes to
-- for algebraic simplicity and vary r to reflect different lengths of working time.

The present value model provides a framework for considering the pattern of
support for reforms among workers and over time. Older workers have few
years to reap benefits, so r will be high for them, implying that they will be less
supportive of reforms than younger workers. More interesting, equation 2
shows that workers may prefer a program that generates more inequality of
earnings (W - L) to one that generates less inequality. They will prefer greater
inequality when their chance of becoming a winner exceeds their discount rate
(p > r), since they then benefit more from high future W than from lower
current L. This is a variant of Hirschman's (1973) "tunnel effect," according to
which losers in the early phase of growth tolerate rising inequality because they
view the gains of others as a sign of future gains for them.

Consider next how support for reforms changes over time in a fixed homoge-
neous population. Initially everyone favors the program (2) > 0. In period one
there are p winners and 1 - p losers. Winners continue to favor the program,
but the present value of benefits falls among losers because they have fewer years
to reap the rewards (in the infinite horizon model, r rises). In period two there
are p + p(l - p) winners and (1- p)2 losers, whose present value of benefits
drops further. At some period T the present value turns negative for losers,
potentially producing massive opposition (see the example in table 3), after
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which support. nses as p percent of the remaining losers move into the winning
group. The critical period for the reform program occurs when support bottoms
out. If more than 50 percent of the population tuns against the program, a
democratic government mnight back away from reforms-even though the pro-
gram has, by assumption, a positive payoff.

The potential for erroneously rejectng reforms will be enhanced when per-
sonal experiences influence an individual's expected transition probability. If
each person updates his expected p along Bayesian lines, losers will continually
revise downward their present value assessment of the program. If people have
different unknown transition probabilities, losers with high ps may mistake bad
luck for low ps and erroneously place themselves in the low-p group. Similarly,
random shocks create the danger that some will misinterpret a bad draw (world
economic slowdown; changed terms of trade) for a bad program and reject
reforms. All of which strengthens the point of table 3-that support for reforms
will follow a U-shaped curve.

'What happens if we extend the analysis to a changing labor force, with new
cohorts favorable to reforms entering the labor force and older cohorts leaving
the labor force to become pensioners in each period? The influx of new workers
has the potential for counterbalancing the loss of support among existing
workers, modifying the U-curve of support. If all pensioners (including those
who gained from reforms) oppose the reforms because they reduce the real value
of pensions, however, this may offset the rising support of new workers, so that
the relative sizes of the two groups will affect the analysis. But perhaps some
pensioners support reforms because their children are likely to benefit or because
they foresee increased pensions with successful reforms. To deal sensibly with
these and other possible problems (for instance, likely declines in support for
reforms in a given cohort when winning is not an absorbing Markov state) the
model must be made more complicated. In principle, one can derive separate
U-curves of support for various age cohorts under differing assumptions and
then sum them to get an aggregate curve of support for the population. As with
other issues of aggregation, the weights on the groups will help determine the
overall shape of the support curve.

Rather than expanding the model (see Freeman 1992), however, I turn to the
more salient issue of how labor institutions and policies can influence the atti-
tudes that underlie the support curve and the actions that those attitudes may
precipitate.

Interventions and the Benefits and Costs of Refomns

The most straightforward way for interventions to affect attitudes is
through side-payments to losers chat alter the benefit-ost calculation. The
U-shaped arrve of support suggests that the timing of payments may be critical.
Interventions will be most valuable when support bottoms out and may be least
effective in preserving reforms when they are spread over time (or, what may
be worse, if they decline over time as the fiscal costs of interventions become
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clearer). With respect to specific interventions, job training and active labor
market programs that, increase employability are undoubtedly preferable
to straight "bribes" or subsidies that keep alive unprofitable enterprises, but the
latter may still be worthwhile if they buy additional time for painful reforms.
In the United States trade adjustment assistance to workers who lost their
jobs because of trade did litde to promote employability and may have reduced
labor mobility, but this was a small price to pay for additional free trade.
Consistent with the notion that transfers may be a price for certain economic
policies, Bates, Brock, and Tiefenthaler (1991) present crude data that countries
with larger per capita transfer payments programs have more open
economies.

Going beyond government programs, an alternative way to attract support is
to give losers institutional power to defend their interests in the postreform
world-for instance, collective bargaining rights for workers-whose market pay
falls but who may be able to negotiate a "share" of gains through union activity.
Profit-sharing or distribution of stocks or national bonds to workers in firms
undergoing privatization can also offer losers options to benefit from the future
gains of reform even if they are likely to do poorly in the postreform competitive
market. Since side-payments must be paid from taxes (inflation), they will lower
the benefits to winners (and expected winners) and extract a deadweight loss
from society as a whole. This means that buying support for programs through
social or labor market interventions has a dear danger: the payments may build
up distortionist inefficiencies that abort the reforms. The benefits of interven-
tions in the form of higher tolerance for the costs of reforms must be weighed
against the distortionist costs of the interventions. By normal diminishing-
productivity arguments, the issue is not one of whether to intervene but rather of
how much and in what ways to intervene to give losers some possibility of
maLdng gains and thus buttressing support for the reforms.

Labor relations institutions can also influence expectations of gains from
reforms. In a world with heterogeneous labor, Hirschman's tunnel effect will
work only if losers see persons like themselves benefiting from reforms. This
suggests the virtue of unions that include private and public sector workers, not,
as in East bloc marketizing economies, unions concentrated in (largely losing)
state enterprises. Simrilarly, policy (collective bargaining) nught spur profitable
enterprises to share economic rents with workers during the initial phase of
reform so that there is a dear example of workers' benefiting from the gains.
This thrust is consistent with recent World Bank efforts to encourage govern-
ments to package reforms to produce identifiable benefits and create public
support for the broader reform effort.

Influencing Reforms through Protest and Voice

When workers decide, righdy or wrongly, that reforms are undesirable, there
is a danger that they will protest and attempt to overturn the program. In my
model successful protests at the bottom point of the support curve risk a self-
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fulfilling prophecy of failure: if people had greater tolerance for the costs of
transition, the program would work as planned, but if losers have sufficient
power to protest, the program fails, possibly producing a Latin American-style
populist policy cyde (Sachs 1990). One way to reduce the likelihood of such a
scenario is through labor policies that limit freedom of association or the ability
to stage a broad strike-for instance, through laws that encourage enterprise-
level unions and discourage broader union groupings. A more extreme possi-
bility is to suppress unions for some period. If Korean-style suppression of labor
could guarantee 6 to .8 percent annual growth in real wages for two decades,
many developing economies would sign on. Although there are no studies link-
ing the suppression of unions to growth, most recent work shows that dictator-
ships (which usually suppress unions) have lower or no higher per capita growth
or success in adjusting than democracies (which invariably permit free unions).
(See Scully 1988; Kormendi and Meguire 1985; Renuner 1986; Weede 1983;
and Haggard and Kaufman 1990.)

The polar opposite to weak or suppressed unionism is an all-encompassing
union organization that negotiates "tripartite pacts" or neocorporatist central-
ized wage-setting arrangements with business and government. All-
encompassing unions presumably internalize distortionary costs in favor of a
broad national econornic perspective (Olson 1982). Empirical analyses suggest
that they worked well in certain time periods in industrial countries (Bruno and
Sachs 1985; Calmfors and Driffil 1988; Freeman 1988). Such systemns are not
easy to institute or maintain, however, as the ongoing breakdown of cooperative
centralized arrangements in Sweden shows. They require a strong labor move-
ment, with leaders able to assess the economic scene and convince workers to
accept current consumption losses for future gains; a business community that
accepts labor as a social parmer; and a government willing to share some pre-
rogatives with its social partners.

Finally, labor institutions can contribute to a reform program by providing
social feedback on program outcomes. Even with the best intentions, govern-
ments following World Bank and International Monetary Fund (mF) advice may
blunder in the specifics of stabilization and adjustment programs. Inflation costs
may be greater than expected. Unemployment and output losses may be bigger.
Workers, pensioners, or children may suffer more than anticipated in the short
run. If technocrats and politicians are more attuned to the world financiai
community than to local realities, they may be slow to realize that things are not
working and thus to make adjustments. The greater the uncertainty about the
success of reforms, and the more removed government officials are from the
lives of the citizenry, the greater is the need for independent groups to provide
feedback about the real effects of programs and to pressure politicians to make
changes. The same unions and business groups that from a rent-seeking perspec-
tive endanger reforms can, from a social perspective, contribute to the program's
success. More abstractly, "winner's curse" considerations, whereby more opti-
mistic assessments of the outcome of reforms (rather than gloomier assessments)
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take precedence in political debate, suggest that nearly all reforms will have
greater short-run costs than expected and make the feedback from labor and
management critical in correcting errors.10

Lacking detailed studies of specific reform programs to test the validity of
these ideas, I can only offer some examples where a political economy analysis
seems relevant. One example is Venezuela, whose adoption of standard imF and
World Bank policy reforms in the 1990s sufficiently unnerved the population to
produce major riots and an attempted military coup in 1992. Prior to its reform
program, Venezuela's economic policies fit an interventionists' nightmare; the
government wasted the bonanza of high oil prices, interfered in the economy in
all sorts of ways, and brought the country to near economic ruin. But the short-
run costs of the standard prescriptions were greater than anticipated, in part
because of the sluggish response of the private business sector to the new eco-
nomic environment and the inability of an ineffective and underpaid bureau-
cracy to implement social interventions to buffer the costs of the reforms. In
addition, the president and the reformist technicians were unable to enlist the
support of the population for the reforms. This set the stage for loss of support
as time proceeded, and for some requisite backtracldng.

Zambia's failure to stick with its 1985 IMF stabilization package has been
attributed in a Bank report to the 'unrealistic assumption that the majority of
middle- and lower-income urban Zambians would tolerate pauperization" (Col-
clough 1989). In other words, the government failed to give adequate considera-
tion to political factors. An iLo paper argues that the case of Zambia shows how
faulty assumptions about the labor market led to the failure of adjustnent
(Vandemoortele 1991, p. 84). In the marketizing xonomies of Eastern and
Central Europe and the former U.S.S.R., a failure to alleviate social costs or to
develop appropriate labor market institutions may be prove to be the Achilles'
heel of economic reforms.

IV. CONCLUSIONS

There were three surprises to me in preparing this paper.
The first was that studies designed to support the distortionist view of labor

markets in developing countries failed to make a stronger empirical case than
they did. Part of the problem is the lack of adequate measures of distortions, and
part is the excessive attention give'n to limited time-series data as opposed to
detailed studies of worst-case situations. More can be learned, in my opinion,
about which interventions are excessive or disastrously implemented from
detailed case studies than from cross-country time-series regressions with weak
data. If the Uruguayan social security retirement system is the economic disaster

10. The expression "winner's curse" refers to die problem in auctions, in which the person with the
mostoptimistic view of the value of the good wil win the auction. As long as the average view of the
value is correct, the winner necearily pays more than the good is worth. Similarly, in political discourse,
the reformer who has the most optimistic view will make the biggest promises-"reform will bring
nirvana in two years"-and potentially win the policy debate.
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that some claim, the distortionist lesson to be drawn is not that social security
systems are bad, but rather that systems should not be developed along
Uruguayan lines. This research problem aside, the principal reason for the weak
distortionist case has to be that declines in the 198 Os in real wagesand changes
in relative wages-in many developing countries showed that many distortionist
interventions were paper tigers at crunch time. It is ironic that distortionists,

- who generally revere unfettered markets, understated the power and flexibility
- - of labor markets to overcome potentially inefficient interventions.

In hindsight, I should not have been all that surprised at the weak empirical
- - - case for the distortionist view nor at flexible real and relative wages in develop-

ing country labor markets. Research on labor markets in industrial countries
- shows that labor markets work tolerably well and that real wages are flexible

downward under diverse institutions, ranging from decentralized U.S. labor
markets to centralized Swedish or Australian wage-setting. From a distortionist

- perspective, German labor relations, with strong unions and government exten-
sion of contracts, mandated works councils with veto power over some enter-
prise decisions, worker representatives on boards of directors, and so on, ought
to make that country one of capitalism's basket cases. Similarly, imagine what a
full distortionist critique would say about the Japanese labor market, with its
idiosyncratic institutions and practices. But the German and Japanese economies
work quite well. No labor market works exactly according to simple neoclassi-
cal models, but most respond reasonably well to shifts in market conditions.

The second surprise is the paucity of studies on two major claims of the dispu-
tants: the distortionist claim that labor market interventions impair investment or
growth and the institutionalist dlaim that consultative modes of decisionmaking
or collective bargaining are superior to less structured labor market modes of
adjustment. Some Bank researchers have begun to buttress the distortionist model
in ways that address the former issue. L6pez (1991b) and Gelb, Knight, and Sabot

- X - R(1991) show under what assumptions the public sector can kill growth. But much
* more is needed, both conceptually and empirically. Olson (1982) and Kendix and

Olson (1990) offer some evidence linking indicators of institutional rigidities to
unemployment rates and growth of per capita income in industrial countries, but
more is needed for developing countries. Given the importance of infrastructure
and investments in education on growth, we need to examine how these interven-
tions fare in the new economic environment of stabilization and adjustment pro-
grams (Birdsall andJames 1990).

On the other side, I found litde information for assessing the possible role of
tripartte decisionmaking bodies and social pacts in adjustment in developing
countries and thus had to rely on industrial countries to see such arrangements

: at work. Because many of the marketizing economies of Eastern and Central
Europe, including Russia, have instituted such organizations, it is important to
determine whether they can serve useful functions in the absence of a strong

- private sector. Studies of Spanish and Mexican social pacts and of tripartite and
consultative decisionmaking are needed to assess the value of these institutional
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interventions or to suggest other institutional mechanisms that could enlist pri-
vate bodies into the reform process.

The third surprise was the most pleasant: finding convergent World Bank and
ILO interest in the political role of labor interventions in economic reforms. To
the extent that ;iis interest reflects problems observed in implementing reforms
in the 1980s, it is the best possible empirical support for this paper, though not
necessarily for my specific arguments or model. There is an exciting practical
research agenda here: determining the conditions under which the political econ-
omy advantages of interventions outweigh potential interventionist costs; deter-
mining which interventions are most effective in buttressing support, and which
are likely to lead to more economic troubles; and determining which reforms
outside the labor market are worth interventions in that market. The presump-
tion underlying my analysis is that the benefits from more open economies,
convertible currency, stabilization, and the like dwarf the costs of labor market
interventions. Is this correct? Looking at labor market interventions as part of
the political economy of reform suggests a very different research agenda than
that reviewed in my scorecard.

Finally, I was struck by the extent to which views of labor market interven-
tions seem grounded not so much on models or econometric evidence but on
observation of specific country experiences. I think it is no accident that the
institutionalist perspective comes from Western Europe, where Germany, Aus-
tria, Scandinavia, and others provide examples of reasonably successful institu-
tional interventions, whereas the distortionist perspective comes from the Amer-
icas, where analysts contrast the largely unfettered American economy with
state interventions in Latin America. If I am correct that first-hand experiences
or specific cases have greater salience than econometric modeling, research on
labor policies and institutions would benefit from more detailed investigations
of how specific interventions and institutions work in particular countries as
opposed to aggregate statistical analyses. Certainly specific studies are a neces-
sary first step toward making valid generalizations that take account of idio-
syncracies that allow some interventions and institutions to work in sorne places
but not in others, and thus to draw lessons across country lines.
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COMMENT ON "LABOR MARKET INSTITUTIONS AND POLICIES:
HELP OR HINDRANCE TO ECONomic DEVELOPMENT?" By FREEMAN

Victor E. Tokman

I would like to comment on three aspects of Freeman's paper: the effects of
interventions on wage determination, the labor market consequences of labor
regulations, and government versus private employment. In addition, I would
like to suggest that future research efforts explore the linkages between labor
marker interventions and policy sustainability, incorporating collective-not
only individual-reactions.

I. WAGE POLICIES

Three main premises related to wage policies justify action through a reform
package: the potentially negative effect of minimum wage policies on employ-
ment; the downward rigidity of real wages, which slows the process of adjust-~
ment (and in turn is linked to collective bargainig); and wage differentials,
which should be widle enough to encourage labor mobility.

Minimum V/age Policies

According to Freeman, legal miinimum wages are too low (or the standard is
too weakly enforced) tu constimte a distortion, and endogenous economic fac-
tors work to prevent the introduction of distortions that could come about if
mminium wages are set too high. The author is right in arguing that real mini-
mum wages deteriorated in the 1980s and that they are presently too low in the
developing countries. In Latin America, for example, the average real minimum
ware in 1991 was $88 a month-35 percent below the 1980 level. Mfinimum
wages during the period 1980-91 fell 40 percent in VenezueIa, 60 percent in
Mexico, and 85 percent in Peru. It cannot be argued that these wages are high in
ternms of international competitiveness, since the hourly labor cost in manufac-
turing in Latin America is ten timecs less than in the United States and is below
the present level in Hong Kong, the Republic of Korea, and Singapore. The
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reasons for the deterioration are threefold: accelerated inflation, weaker union
bargaining power, and deliberate policies to abandon the minimum wage for the
sake of stabilization and adjustment prescriptions.

I would argue that in spite of earlier experience, minimum wage policies
constitute an important policy instrument and that the risk of their introducing
distortions is, as Freeman argues, not high. They are effective in setting a floor
for the wage structure below which it is socially unacceptable to hire labor. They
have also been effective in raising the incomes of the poor (provided that the
macroeconomic situation was favorable and could absorb the potential demand
and cost effects). This was dearly the case in Colombia in 1983-84 and in Chile
after 1989.

The potential distortions in the labor market are not significant. The risk of
increasing already high wages and hence of reducing employment isn modem
sectors is not great; the evidence consistently shows that the entry level in those
sectors is usually more than twice the minimum wage and is dctermined through
collective bargaining. The endogenous economic conditions that keep this
instrument under control are also important and have been reinforced as a result
of economic policy reform. The traditional regulatory mechanism of macro-
economic imbalances that doomed populist governments is today reinforced by
the requirements of more open economies. Because there is no possibility of passing
on wage readjustments by raising prices without affecting international competitive-
ness, rcal wage increases tend to follow productivity changes more dosely.

Wage Adjustment and Collective Bargaining

Freeman argues that real wages, on average, have shown downward flex-
ibility, particularly during the 1980s. But there might be tradeoffs between
wages and employment, depending on prevailing macroeconomic conditions.
Recent Latin American experience suggests that if output decreases, as in 1981-
83, both wages and employment fall but that the distributional outcomes are
influenced by the flexibility shown by each variable. The same pattern occurs
during economic recovery, when employment and wages usually expand but at
variable rates (depending on their respective elasticities). Elasticities are in the
short run not only a technical coefficient but also the result of economic policies.
In Mexico, for instance, unemployment did not increase during adjustment, but
real wages contracted significantly. Uruguay's case illustrates the opposite
behavior; real wages were not significantly affected, but unemployment
expanded. In Chile after 1990, employment and real wages increased in tandem
with a sustained economic recovery.

Freeman refers to the need for more analysis to determine whether tripartite
agreements are important for efficient wage-setting. This is a welcome sugges-
tion, but I would add that the analysis should go beyond wage issues and
examine other effects. In particular, tripartite agreements have been demon-
strated to be unique instruments in times of transition from authoritarian to
democratic governments. This has been the case in Chile after Pinochet, in
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Uruguay after 1984, and in Spain after Franco. Their importance lies in ensur-
ing that the rules of the game are legitimized by the collective actors. This
reduces uncertainty, thus encouraging investment and, hence, employment. It
also indicates social acceptance. In some cases (Chile is an example) labor legis-
lation may be required to restore a degree of labor protection that had been
eliminated. In general, tripartite agreements require action at the national level
because signals must be widely transmitted to be effective.

The paper also notes the influence of trade unions and levels of collective
bargaining on adjustment outcomes. Nelson (1991) condudes that the strength
of the labor movement is an important element to be considered. An aggressive
stance on wages tends to be associated with moderately strong unions, generally
at the sector or branch levels. Enterprise-based unions tend to be more moderate
because they are in a better position to perceive the effects of their claims on the
firm, but surprisingly, the largest and most powerful unions also tend to be
moderate because they are dose to macroecononic decisions and results. In
developing countries the situation can be more complicated because of the mili-
tancy of the few large unions and the importance of public sector unions. The
economic cyde is another important factor. Depressions reduce militancy-
although whether the political regime is authoritarian or democratic does not
seem to be crucial; the nature of the political parties and the ways unions are
connected to them are more important.

Wage Differentials

Freeman examines the alleged effect of labor market interventions on wage
differentials and finds no evidence that differentials increase as a result of inter-
ventions. The prevailing argument, however, holds that wage differentials are
not large enough to provide an incentive for labor to move into more productive
sectors. That was dearly the case in Eastern Europe, where wage differentials
were very small, but the argument is not valid everywhere.-Wage differentials
tend to be associated with the degree of homogeneity of the economic structure,
independent of the intensity of institutional intervention. It is, for instance,
difficult to allege that wage differentials in Latin America need to be widened,
since they are already the largest in the world. In addition, higher wages are
associated with higher productivity (or with protected sectors). Under these
circumstances, allocative distortions are possible, but they are becoming less
important because economies are more open. Such distortions thus are more a
marter of trade policy than of institutional labor measures.

I share the author's view that the flexibility of labor markets in the 1980s has
b&een underestimated. In Latin America during the past decade a de facto flex-
ibility occurred without institutional changes or government guidance. Only
toward the end of the decade were labor reforms enacted in a number of
countrnes.

This de facto flexibility took the form of increased unemployment (on aver-
age, up to 10 percent) during the depression; an increased share of infonnal
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employment in urban centers (from 33 million to 62 million people between
1980 and 1990); and an increased share of part-time and subcontracted jobs,
which conforms to Freeman's statement that he finds no evidence of distortions
being introduced as a result of labor regulations. If anything, judging from the
effect of labor reform in Spain, the increased flexibility in labor hiring and firing
regulations produces a substitution effect as pennanent workers are replaced
with temporaries. At the same time, however, some overprotected groups-both
in labor and in business-were able to slow adjustment in key sectors, particu-
larly ports, railways, mining, and other basic industries. The result of unfettered
market operation has been a double distortion: a new class of unprotected labor
has emerged that needs attention, while the necessary changes in some of the
overprotected sectors are still pending.

The paper argues that public employment performance during the 1980s does
not support the interpretation that government intervention in the labor market
choked off productive employment. The data for Latin America confirm this
finding: real wages in the public sector fell even faster than average wages, and
the share of public sector employment in nonagricultural employment remained
constant from 1980 to 1990. By the second half of the decade an increasing
number of Latin American countries even registered a dedining share of public
employment, a development that was driven by the need to reduce fiscal deficits
and privatize government enterprises under adjustment policy packages. In addi-
tion, this dedine took place during an inflationary period in which purchasing
power was eroded.

An important question for the future is who will be responsible for creating
jobs. Clearly, the government will not be as actively involved as in the past. That
places the main responsibility on the private sector. In a move that has policy
implications, many governments have, in practce, abandoned full employment
as a priority objectve. Because a favorable economic environment is necessary
to motivate entrepreneurs to create employment, this requirement calls for well-
designed macroeconomic policies and a regulatory framework that encourages
domestic and foreign investment. To promote policy stability, moreover, the
prevailing rules must have social legitimacy; that is, they must ensure a supply of
jobs that pay more than the minimum wage and that provide some degree of
protection. As Solow (1990) notes, the labor market requires a perception of
fairness by both main actors. No efficiency wage or insider-outsider theories
work when the labor outcome is perceived as unfair or when its determination
lies with only one of the parties.

II. THE POLMCAL ECONOMY OF LABOR PoLiciEs

I would like to suggest an additional topic for discussion, concerning the costs
and benefits of interventions to soften the costs of reforms. As Freeman points
out, there is a consensus that state interventions during transition are functional
to the reform. T'he difficult question is how much can be allocated to this
0objectve without introducing serious distortions. Is a social fund amounting to
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2-3 percent of GDP (like Ghana's or Bolivia's) acceptable? What about a food
subsidy that costs 8 percent of GDP, like Egypt's. Would such a subsidy affect
key prices during the adjustment process (UNDP 1990)? How should these pro-
grams be financed? So far, the only rules of thumb we have are that they should
not increase fiscal deficits and that small programs are acceptable, while large
ones (an undefined category) are not.

But if only small programs are feasible, they cannot be more than marginal.
The equity result, and thus the social acceptance of the refonn, will depend on
how the macroeconomic package handles sequencing, timing, and instruments.
'World Development Report 1990 (World Bank 1990) suggests protecting con-
sumption levels during the early phases of the transition while sacrificing invest-
ment. Fiscal and price policies can also be reviewed from this perspective.

Finally, economists usually build a theory casting individuals as consumers or
producers. Another perspective would incorporate society, which is not the sum
of individuals. To be a citizen requires sharing some collective goals and adopt-
ing collecrive action to achieve them-action that is particularly important in
relation to labor market institutions because they are the best way to ensure an
equitable outcome in the real world. The building of civil society or the enhance-
ment of its role is not an automatic result of the market; it requires investing in
more than individuals. Human development alone is not sufficient to ensure
equity.

There is a need for new programs. It was fashionable at one time to assume
that government could do and guarantee almost everything. More recently, the
assumption was that the market would handle it. The world has changed, and
the changes affect individuals as well as society. Take, for example, collective
bargaining and union strategy. There is a dear trend in collective bargaining
toward decentralization at the enterprise level. At the same time, a new enter-
prise requires flexible regulation with elements of self-control and disciplined
workers who consult with managers. Several changes apply in this new situa-
non: enterprise decisions will increasingly be applied in a bipartite rather than
tripartite manner; the regulatory system will move from protection of workers
on the basis of legal norms to agreements reached in the context of collective
bargaining; and the institutional framework will have to adapt to the new
situation by reinforcing the government's capacity to guarantee private
agreements.

* -- There is thus a need for representative social actors, particularly trade unions,
to ensure equity, good governance, and the permanence of the reforms. Unions
have been weakened. Full employment is no longer a state responsibility. Cre-
ation of employment increasingly depends on private investmnent, and wages will
have to conform to productivity levels. Union claims for wage increases that
ignore these changes are doomed to fail. To be effective, unions should adapt
their strategies to build up their presence at the enterprise and national levels,
recognizing that society has social objectives that go beyond the particular inter-
ests of organized labor. The problems of the poor, of informal workers, and of
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pensioners should become part of the unions' agenda. Workers should embrace
V a broader balance of interests that recognize the new economic realities but at

the same time promote changes to achieve greater equity.
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COMMENT ON "LABOR MARKET INSTITUTIONS AND POLICIES:
HELP OR HINDRANCE TO ECONOMIC DEVELOPMENT?" BY FREEMAN

Kwadwo A. Tutu

Professor Freeman's excellent paper presents the issues in a concise manner and
'identifies the mode of analysis and the yardstick for judgment. Because it takes a
serious look at stereotyping and examines both positions from a theoretical and
empirical point of view, it is easier to confront attackers and defenders and see
the merits in each case.

The findings of the paper are instructive in that the empirical results do not
support many of the neoclassicists' allegations of distortions caused by labor
market institutions. The author's conclusion that we need to do more empirical
work in individual countries is as important as the theoretical debate.

One theme that the author has neglected is the potential for labor to play a
cooperative role in the production process (in addition to its traditional role as a
factor of production). Unless we understand that this is appropriate behavior,
the productivity effects of labor-enhancing policies arising from institutionalism
will be largely ignored. It is also a mistake not to recognize that the notions of
replacement cost and capital depreciation-which are standard investment
writeoffs-also apply to the wear and tear incurred by the labor force. These
and other characteristics impinge on labor's productivity. For example, there is a
fundamental link between work effort and the employer-employee relationship.
The three broad categories of work effort listed here provide a framework for
understanding the behavior of labor.

Slave labor. In this situation labor suffers under a tyrannical environment for
little pay. In some countries payments to selected categories of labor are so
low that they could be equated with slave labor. In this case strict supervision
could lead to increased output, but no creativity can result from such labor.

* Productivity-augmented labor. In this case labor is given incentives that pro-
duce a high earning profile for the worker. Increased productivity could result
from improved efficiency but is unlikely to lead to creativity or innovation.

* Cooperative labor. This is the optimal situation: there is increased produc-
tivity, and labor is not antagonistic. Respect develops when labor is consid-
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ered part of the management and production team and not just a factor of
production. It is only in such circumstances that both productivity and cre-
ativity can occur. It is this form of labor that provides the rationale for the
existence of institutions that are often considered distortionary.

In many less-industnalized countries formal earnings are below a basic living
wage, resulting in low productivity and the migration of skilled workers. The
establishment of minimum wages, nonwage labor benefits, and job security
could increase profitability. This is the example displayed to some'degree by the
codetermination of Germany, the paternalistic labor practices of Japan, and the
workers' industrial cooperatives in Spain. If productivity is a function of the
quality of labor and higher minimum wage improves the quality of labor, higher
productivity can result from minimum wage legislation.

Although the paper has made significant contributions to the debate, two
other issues need to be addressed. The first concerns public sector employment.
It has been argued that taxes and fiscal deficits that fund public sector employ-
ment crowd out investmnent in more productive private sector enterprises. This is
not necessarily true. In Africa, where there has been significant deterioration of
the economy, public investment in rehabilitation of infrastructure can be very
productive. Moreover, the notion that all public sector enterprises are inefficient
should be approached with caution. There are efficient-and inefficient-public
enterprises. it is important to separate investment in the public sector from the
management of that sector. If management is left in the hands of competent
personnel without undue interference, it is possible to conduct business effi-
ciently. Ethiopian Airlines is a good example; this parastatal company is one of
the best airlines in Africa.

The second issue concerns labor unions. It is not useful to concentrate on the
traditional role of unions by looking at ways to curtail their power or eliminate
them. A more constructive approach would be to help transform them from
antagonists to cooperative partners, not only in profit-sharing but also in the
management of enterprises. In several countries, induding Ghana, unions coop-
erated with government efforts to lay off workers in parastatals once they were
convinced of the need. Research to address a more productive role for unions is
essential.

While we argue about whether labor interventions are distortionary, it has to
be pointed out that these laws are irrelevant. The earnings of most workers in
less-industrialized countries are so low that there are serious costs to society
resulting from shirking, stealing, lethargy, and rent-seeking. Obviously, these
are influential factors in the efficient management of the economy. The costs of
these activities to society are immense and would far outweigh the direct costs of
paying labor decent wages. There is an urgent need for research in this area.
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FLOOR DISCUSSION OF THE FREEMAN PAPER

Starting the floor discussion, a Nigerian economist said that he found Freeman's
arguments full of flaws because of the selective way he used economic theory.
He felt that the greater the prisoners' dilemma and similar problems are-as in
many developing countries-the stronger the case for the institutionalist posi-
tion.

Freeman was pleased that the speaker thought prisoners' dilemma, moral haz-
ard, and agency problems were severe, but Freeman himself had not seen serious
evidence of this. The speaker agreed with Freeman that views of liberal market
interventions should be grounded less on models and more on case studies; in the
cases of Taiwan (China) and Mauritius the government had intervened, yet there
had still been economic growth. Freeman's observations about minimum wages,
wage adjustment, and collective bargaining also held true in Nigeria, he added.

A participant made two comments. First, he stated that Freeman's paper
focused too narrowly on trends in wage labor, which accounts for less than half of
employment in many developing countries. Second, there could be two views on
why the distortions made no difference: interventions such as the minimum wage
might not be enforced or might be evaded, in which case one would not expect
them to affect the economy. And if they were enforced, one would have, first, an
enforcement cost, and second, the rent-seeking Freeman had talked about. The
speaker said that he didn't know how to interpret this empirical evidence.

Freeman admitted ignoring nonwage labor. As for interpreting distortions, he
said that in countries where interventions were determined domestically and
where it was evident that maintaining the minimum wage during a massive
decline would be disastrous, political economy would compensate. People
would say, 'Wait a minute, this is crazy." Freeman said he had given the exam-
ple of Puerto Rico to show that he fully understood that one could have a
distortionist nightmare in a particular economy. Puerto Rico was nor a good
example, however, because interventions and incentives introduced there were
imposed by an outside authority, the United States. If Puerto Rico had not had
U.S. subsidies through such vehicles as the U.S. welfare system and tax breaks-
and if the one-third of Puerto Ricans who lived in the United States (who tended
to be the less-educated Puerto Ricans) had been returned to Puerto Rico-we
would not have seen the mininmum wage in Puerto Rico, enforced or not,
because there would have been a total disaster.

The session was chaired by Lyn Squire, chief economist, Middle East and North Africa Region, the
World Bank.
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Another participant insisted on the importance of timing in discussing wage
flexibility: it made a difference whether flexibility came before or after a crisis
and adjustment. In Chile the unemployment rate had gone from 8 to 25 percent
in five quarters because a dictatorship mandated that real wages could not fall.
Flexibility often comes after a crisis, she argued. To restructure in Eastern

- - ' Europe and the former U.S.S.R., flexibility is needed.
Freeman agreed that the question of timing was important but said that he

had not focused on particular countries. Instead, he had been struck by how
much real wages had declined over time in many countries. And there did not
need to be a dictatorship for that to happen. There had been no dictatorship in
Costa Rica when, as one study daims, interventionist wage policies had actually

' - - helped adjustment in that economy. It was because trade unions in Eastern
Europe and the former U.S.S.R. favored reform and the market economy that
the old guard has not been able to cause trouble there, said Freeman, and the old
guard was not usually found in the old Communist trade unions. The story
might differ from country to country, he said, but one should not assume that
the only way to get wage flexibility was through force.

A participant did not think it was useful at this point to go back to setting up
straw men. He thought it was about time for labor economists at the World
Bank and the International Labour Organisation (ILo) to collaborate on ways of
finding a consensus on labor market policies. One fruitful area of research for
the two groups would be how to increase voice options in the labor market
without sacrificing the efficiency of market mechanisms. He stated that it was an
oversimplification to think of issues as regulationist or deregulationist. Labor
market regulations take many forms, and they should not be viewed as all of one
type; to think of them as different would open up a tremendous research agenda.
The same was true of institutions. He agreed with Freeman that there was a vast
literature on collaborative, cooperative forms of labor institutions and thought
it would be useful if both camps took stock of the costs and benefits of different
Ikinds of institutions. Indeed, he felt that more such research was available than
Freeman had indicated.
- Larry Summers argued that although public sector wages were lower in some

countries than they used to be compared with private sector wages, in dozens of
countries nurses' wages were triple the average wage, yet the countries couldn't
afford stethoscopes; or the student-teacher ratio was twelve-to-one, but students
didn't have books-all because of the pressure to keep wages high. Governments
were eager to privatize, but labor would not tolerate it, and labor's strength
greatly compromised the public sector's effectiveness.

Second, said Summers, arguing that everything was okay because real wages
had fallen spectacularly reminded him of comments on British public finance in
the 1960s, when people contended that 93 percent tax rates hadn't produced
much revenue, so they couldn't be doing much damage. If by restricting property
rights labor could discourage investment, he argued, one could expect a reaction
in the form of low real wages. In many countries, substantial real overvaluation
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had grievously hanmed the agricultural sector, where two-thirds of the labor
force (the disproportionately poorer two-thirds) worked. Devaluing exchange
rates under adjustment had increased equity and reduced urban workers' mea-
sured wages; labor had resisted devaluation, but if labor were less powerful and
cohesive, there would be less. resistance to these egalitarian adjustments. Sum-
mers asked Freeman if the evidence in his paper refuted the two propositions he
had just made.

Freeman said he had known someone would come up with a strange country
that provided evidence to counter his, but dozens of countries? He would like to
know where nurses were so highly paid, especially if they were women-
certainly not in the United States. He had not found those dozens of countries in
the studies produced by the World Bank and the [LO. Freeman tended to agree
with Summers that the fall in real wages was greatly exaggerated because people
had large quantities of consumer durable goods, but he felt that nobody should
take joy in falling real wages in any case because some people were getting a lot
poorer. There was evidence, however-certainly for Hungary-that a third of
labor earnings was coming from gray market activities, so it was missing the
boat to look only at official real wage figures.

The World Bank's view, as Freeman read it, was that countries that imposed
minimum wages could never devalue their currency: the labor market might
(and he emphasized "might") mishandle an economically essential devaluation.
But the evidence, he said-even in studies by people with a strongly distortionist
perspective- was that these institutions had not stopped a devaluation that was
necessary. A decline in real wages was an unfortunate consequence of devalua-
tion that he was neither for nor against. He was willing to be convinced that real
wages in agriculture had increased greatly because of devaluation, but in his
reading, the day wages of agricultural laborers had not increased sharply,
although possibly the incomes of farmers and those selling food (whom he had
neglected in this paper) had improved.

A participant, prefacing her remarks by saying that it was not fashionable to
argue the interventionist case, asked Freeman if he did not think there was a case
for regulating at least workers' conditions-for example, forbidding child labor,
guaranteeing women equal pay for equal work, or insisting that workers be paid
the money they earned instead of having it doled out at the end of the month,
after employers had subtracted an unfair amount in deductions. Freeman admit-
ted that he had experienced some ambivalence about child labor laws in devel-
oping countries since his visit to a brick factory in Sri Lanka where he had seen a
child of six or seven working. He had asked the employer why he was allowing
such a child to work and the employer had said that otherwise the child would

*0 ' have -starved to death. One might prefer that homeless children get money
without having to work for it, but before one prohibited child labor one should
be sure a system was in place to provide for such a child's welfare. In setting up
stabilization and adjustment programs, it was also important, he said, to be sure
that people could not only survive but possibly better themselves.
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A participant said he wished Freeman had talked less about static efficiency
and growth and more about dynamic efficiency and growth. If one shifted focus,
the institutional issues were different. Investment, innovation, and incremental
productivity were associated not just with formal rules and obligations but also
with values and norms that shaped the patterns of discrimination, motivation,
and commitment which might be important for productivity growth. He
thought important research might be done to identify stable clusters of institu-
tions (there might be alternatives), to see which were associated with egalitarian
and which with inegalitarian growth patterns, and to tackle the issue of how one
got from one to the other.

Freeman said he thought a logical case could be made for the issue of dynamic
efficiency: that raising wages a bit through a minimum wage reduced incentives
to invest, which had a negative effect on society. The evidence did not seem to
offer a great deal of support for this argument, he said, but maybe that was
because people hadn't worked as hard as they should have to make the case.
Freeman agmred, however, about the importance of the rules of the game. The
Aoki model of a Japanese firm, he said, was very different from the model of the
firm economists usually deal with, in which the boss tells you what to do and
you do it. Bringing labor creatively into the production process clearly affected
production, said Freeman, and China seemed to be doing reasonably well in
growth despite bizarre property rules about who owns what and how. Freeman
added that productivity seemed to be pretty high in cooperative settings, judging
from studies he had seen on profit-sharing in the United States and trade unions
in Malaysia, among others. He had found no serious discussion of the tripartite
national groups Victor Tokman (discussant) had mentioned. He wished rules
had been established that everyone could have followed so that in Eastern
Europe and Venezuela more players had been made to feel part of the reform
process. If they had, perhaps there would not have been an aborted military
coup (which did not upset the country because the people felt they had been left
tiut of the process anyway).

In bringing the debate to a close, Lyn Squire (chair) said he had drawn from
the discussion two conclusions about future research. First, the evidence-such
as it was-suggested that labor market interventions might cost less if they were
better implemented. If so, research should be focused on countries in which
distortions are especially severe, and it should be country-specific research
rather than cross-country regression analyses.

Expressing sympathy for Freeman's suggestion that it might be worthwhile to
intervene in the labor market during reform if that would help reform succeed,
Squire suggested an additional need for more empirical research and analysis of
such issues as severance pay, unempnloyrnent benefits, and tripartite agreements.
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This paper outlines the principal labor market developments in the transitional (for-
merly centrally planned) economies, presents a framework for conceptualizing the
fuinctioning of these markets, and draws conclusions wvith respect to public policy in the
Labor market.. It assesses the effect of transition on wages, employment, and trade
unions. Trhe paper observes that although wage controls played an important role in
stabilizinzg these economies, -they also maintained and aggravated major distortions.
The paper recommends the imnposition of hard budget constraints and proposes that
profitable enterprises in the business of producing tradabkes be permitted to set their
own wages. With rapidly rising unemnployment, the reallocation of redundant labor
requires immediate attention. The paper argues that social-rather than private-
welffare criteria should guide the behavior of state enterprises. Finally, trade unions and
other employee institutions have not been involved in the formulation and implementa-
tion of market-riented reforms. Although they have been amenable so far, the danger
is that mounting job losses and economic hardship could turn these organizations into
formidable adversaries of the transitionz process.

As the econonnc transformation of the formerly Communist countries unfolds,
it is becoming increasingly evident chat managing macroeconomic stabilization
is far simpler than achieving an adequate microeconomic transformation.
Poland, Hungary, and Czechoslovakia, for example, managed to bring inflation
down to less than 2 percent a month within a few months of the start of the
tranisformation program (Bruno 1992), but they have so far failed to comnier-
cialize state-owned enterprises, and only Czechoslovakia is carrying out large-
scale privatization. Since evidence from the developing countries suggests chat
macroeconomic stabilization tends to unravel in the presence of inadequate
microeconomic restructuring (Kiguel and L.iviatan 1991), the early successes of
the transitional economies may be misleading.
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An understanding of labor markets provides important insights into how
economies operate, how their enterprises function, and how governments for-
mulate microeconomic policies. This paper assesses the developments in the
labor markets of the transitional economies, uses stylized facts to conceptualize
the behavior of the main kinds of firms, and draws condusions about public
poLicies vis-a-vis the labor markets.

I. FEATURES OF THE LABOR MARKET

The formerly centrally planned economies have all embarked on the transition
to free markets with a common set of labor market characteristics: zero open
unemployment and visible excess demand for labor; a relatively low level and
rate of growth of absolute wages; small wage differentials across most skills and
industries; significant quit rates but low geographic mobility; virtually 100 per-
cent membership in the official Communist trade unions; and the introduction
of worker participation in enterprise management.

The system of soft budget constraints for state-owned enterprises, the short-
ages and unpredictable deliveries of material inputs, and the penalties incurred
by managers and workers for underfulfillment of plan targets made it rational
for finrs to hoard labor. This systemn led to full employment with parallel
vacancies and redundant labor. Marginal productivity of labor was low or zero
(see Terrell 1992), work effort was generally low, and yet firms continuously
advertised vacancies.

The system functioned because the authorities maintained absolute wages at a
low level. Workers tolerated the system because it seemed egalitarian (wage
differentials were small) and because it was promulgated and supervised by
trade unions in a totalitarian system. The strength of the labor unions can be
attributed to their affiliation with the Communist party apparatus (Windmuller
1971). Members enjoyed special bonuses in the form of vouchers for vacations
at recreational facilities and spas, subsidized purchases of consumer durables,
and so on (Freeman 1992).

The full employment-cum-vacancies system resulted in significant labor turn-
over because workers could advance somewhat by changing employers (Riveros
1990). Regional labor mobility was minimal, however, in large part because
housing was under strict rent control and hence in short supply.

In the 1980s Poland, Hungary, and Czechoslovakia gave employees participa-
tory rights in the selection of management. These rights were not as extensive as
those enjoyed by workers in Yugoslavia, and under the Communist regime
participation was more de jure than de facto. As a result, attempts to spur
productivity by involving workers in the production process were by and large
ineffectual. Enterprise (workers') councils were staffed mostly by parry mem-
bers, and influence over the nomination and recall of enterprise directors was
limited.

-A natural outcome of the system was a low-wage, low-effort equilibrium in
the public sector and a marketdike behavior in the informal (private) sector. The
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private sector gradually became more important as the Communist party began
to lose control, and workers in state-owned enterprises increasingly engaged in
informal-and sometimes illegal-activities.

The quality of the labor force in Central and Eastern Europe (especially
Czechoslovakia, Hungary, and Poland) is relatively high: the proportion of the
labor force with more than a basic education is comparable with that in the
average member country of the Organization for Economic Cooperation and
Development (OECD) (Boeri and Keese 1992). In higher education, the transi-
tional economies do not rank as well, but they usually dominate some of the
OECD countries. The type of education also differs; a higher proportion of
secondary school students attend vocational schools, and the proportion of
higher-level students in the field of engineering tends to be greater. Data on
enrollment rates in secondary and postsecondary schools indicate that Central
and Eastern Europe lags the West in the educational level of recent labor force
entrants. Finally, perhaps the most important question is, to what extent are the
skills acquired by Central and East Europeans obsolete, and how much retrain-
ing is necessary to renew their human capital?

-1. TRANSITIONAL LABOR MARKET POLICIES AND SHOCKS

In all the transitional economies, independent trade unions, collective bar-
gaining, and the right to strike are now legal. Pattern bargaining takes place at
the level of a tripartite decisionmaking apparatus made up of trade union
(con)federations, government representatives, and employer federations, but
additional earnings adjustments take place at the company level.

While comprehensive price liberalization has been one of the pillars of the
transformation, every country has imposed wage controls to prevent high
(hyper-) inflation. These incomes policies have taken various forms. Poland, for
instance, established an enterprise wage indexation scheme in 1990 that com-
pensated in part for expected inflation. Any increase in the growth of the wage
bill above the benchmark level was penalized by a prohibitive 500 percent tax.
In 1991 the scheme was targeted to the average wage to minimize a potentially
negative impact on employment. The government of Czechoslovakia established
a similar, although graduated, tax scheme targeted to the average wage in 1991,
forgot to renew it in the first half of 1992, and reimposed it in July of that year.
In recent years Hungary, where wage controls have been in effect since the
1980s, has not taxed-or has taxed only lightly-wage increases if they corre-
spond to increases in value added. Moreover, since 1991 the tax levied on wages
has decreased in parallel with a decrease in the fiwm's employment, thus encour-
aging firms to lay off redundant workers.

Layoffs are now legal, as are short hours and part-time employment. Unem-
ployment benefit schemes and active labor market policies have been introduced
to cope with rapidiy rising unemployment. Initially, these compensation
schemes were relatively generous and provided workers with more than 60
percent of their previous wage for up to a year. Recendy, budgetary problems
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and rising unemployment have forced Czechoslovakia and Poland to scale down
these generous benefits and reduce the eligibility period (Boeri and Keese 1992);
other countries may have to follow.

A number of other policies as well as external shocks have altered labor
demand and the operation of labor markets. Subsidies to enterprises have been
cut substantially-as have commodity subsidies-malkng it difficult for firms to
maintain employment and wages at previous levels. In some countries retroac-
tive increases in interest rates on existing bank loans had the same effect. The
dissolution of the Council for Mutual Economic Assistance (cMEA) and the
collapse of the Soviet market led to a decline in regional trade and negative terms
of trade shocks as transactions shifted from transferable rubles to convertible
currencies. Rodrik (1992), for instance, estimates that the total 1990-91 Soviet
trade shock amounted to a loss of 7-8 percent of gross domestic product (GDP)
for Czechoslovakia and Hungary and 3.5 percent of GDP for Poland. Because
these calculations are conservative (they do not include, for instance, the multi-
plier effect), they probably understate the external shock.

Ill. PRINCIPAL LABOR MARKET OUICOMES

Table 1 contains comparative data on output, employment, and real wages
for 1989, 1990, and 1991. In Hungary, where a gradual transition began earlier
(Dervis and Condon 1992), the decline in employment and wages that could in
part be attributed to external shocks and transition polices has been milder than
in other economies. Poland's rather sudden transition in January 1990 resulted
in a rapid dedine in output, real wages, and (to a lesser extent) employment.
Output fell in 1990 in Bulgaria and Romania as well-a reflection of the col-
lapse of the cMEA market-but in both countries, and in Czechoslovakia, the
principal shock occurred in 1991, when they had launched their economic strat-
egies and were coping with the terms of trade shock associated with the shift of
cMFA trade into convertible currencies.

A closer examination of the data in table 1 and of more disaggregated figures
reveals a number of regularities. First, the dcline in output at the start of the
transition tends to be deep and fairly (though not completely) uniform, signaling
a shock rather than intersectoral restructuring. Furthermore, the decine in
employment is significant, especially when one considers not only the decrease
in the number of employees but also the decline in hours worked. In
Czechoslovakia, for instance, the average number of hours worked declined
from 1,859 in 1989 to 1,817 in 1990 and 1,724 in 1991. With the possible
exception of Hungary, however, cuts in employment have not matched reduc-
tions in output, and labor redundancy, which was estimated to range from 15 to
25 percent of the work force before the transition Uackman, Layard, and Nick-
ela 1992), has increased.

The fall in real wages has been comparable to the steepest dedines recorded in
the developing economies during stabilization and structural adjustment. In
Poland the decline was in part offset by the real wage gains recorded in preced-



Sucinar 161

Table 1. Production, Employment, Wrages, and Unemployment in Selected
Transitional Economies

Industrial Annuatclhange
production in Real earnings Unemployment
(percentage employment (percentage rate

Country change) (percentage) cbangep (year-end)

Bulgaria
1989 -1.1 0.2 2.3
1990 -16.8 -8.2 -2.8 1.5
1991 -27.5 -17.1 -33.8 1.s

Czechoslovakia
1989 0.7 0.3 1.0 -
1990 -3.7 -2.5 12.5 1.0
1991 -23.0 -12.0 -26.0 6.0

Hungary
1989 -1.0" -4.0 0.9 O.S
1990 _9.0b, -11.3 -S.1 2.0
1991 -21.5b -16.5 -5.8 8.0

Poland
1989 -0.5 -1.4 - -
1990 -24.2 -8.9 -37.2 6.3
1991 -14.2 -12.6 -8.4 11.4

Romania
1989 -6.6 1.9 2.4
1990 -19.2 -1.3 4.6 1.0
1991 -13.0 -18.7 -24.9 2.2

- Nonexistent.
a. Real arnings for Bulgaria and Czechoslovakia; real wages for Hungary, Poland, and Romania.
b. Firms with fifty or more employees.
Source: Various government and World Bank data.

mug years, but in Czechoslovakia and Bulgaria real wages fell from a relatively
low base.-The wage differentials between Eastern and Western Europe have
thus grown dramatically. Recent estimates, for instance, indicate that Volks-
wagen's hourly cost for production workers is more than DM 50 in Germany,
DM 25 in Spain, and DM 8 in Czechoslovakia. Yet, the efficiency of the Czech
'and Spanish plants is reportedly comparable.

Unemployment, which was unknown outside of Hungary before 1989,
emerged in 1990 and has risen rapidly. By the end of 1991, unemployment in
Bulgaria, Poland, and Slovakia exceeded 10 percent of the labor force. In some
countries (for example, Czechoslovakia) the unemployment rate fell in 1992,
but much of the change was the result of a decreased eligibility for unemploy-
ment benefits.

There is no doubt that in an important way labor has bome the brunt of the
early stages of transition. From the policy standpoint the interesting question is
why there has been a more moderate decline in employment than in output and

- wages in most of these economies. There are several possible explanations. One,
of course, is the tremendous decline in real wages that is documented in the
table. With labor costs shrinking to between S and 10 percent of total costs,
managers have focused on economizing in other areas (energy, for example) and
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have tended to substitute labor for other inputs. Another reason is that man-
agers, workers, and government officials view the maintenance of employment
as an important goal during transition. Indeed, such behavior is consistent with
the pursuit of rational objectives by state-owned enterprises, taking into, account
the falling shadow wage in the economy (Svejnar and Terrell 1991), the
expected utility maximization by workers, and the cost-minimizing behavior of
managers in the presence of costs of labor adjustment.

Private Finms versus State-Owned Enterprises

Unlike state-owned enterprises, domestic and foreign private firms and joint
ventures appear to economize on employment. They also pay considerably
higher wages and elicit greater effort and quality of work from their employees.
The private sector thus behaves consistently with profit maximization and possi-
bly pays efficiency wages to generate higher effort. Stabilization policies severely
constrain the ability of state-owned enterprises to pursue an active wage policy
and stimulate their employees to exert greater effort. They are increasingly
victims of brain drain as the best workers in all skill and occupational categories
leave for the private sector. Unfortunately, although the private sector has
expanded in all the countries in this group, it is still too small, and the inflow of
Western capital has been too limited, to offset the decline of state-owned
enterprises.

The evidence emerging from the transitional economies points to a number of
common patterns. The enterprise sector indudes private finns that behave con-
sistently with profit maximization and state-owned enterprises that emphasize
employment and try to evade hard budget constraints. Unless bound by a prior
agreement with the government, Western firms that acquire local enterprises
tend to slash employment; they usually employ a small labor force, frequently
on short-term contracts. State enterprises, in contrast, maintain a large work
force even in the face of sharp declines in demand. This situation is only toler-
able because of declining labor costs and subsidies from the government (or the
ability to increase the enterprise's indebtedness). The state-owned firms are
releasing excess labor, albeit at a rate that is much slower than a rapid adjust-
ment to a profit-maximizing level would dictate, and the private firms are
absorbing the released workers and the new entrants to the labor force. The
main problem is that in the early phases of transition the private sector is too
small to absorb all the workers who have been released by state-owned firms.
The result is a gradually emerging and growing unemployment.

Unions, Wages, and Employment

The artificial 100 percent unionization rates characteristic of the former Com-
munist economies have vanished, and membership is now estimated at between
30 and 75 percent (Freeman 1992). Surprisingly, however, most workers have
opted to remain in the old -unions rather than join new independent trade
unions, apparently because of the advantages of incumbency. The old unions
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responded to the challenge posed by transition reforms by expelling the Commu-
nist leadership, taking control of the unions' (considerable) resources, and effec-
tively representing their members in the workplace. The new unions face major
disadvantages: limited financial resources; inadequate staff; and, frequendy, an
intellectual, rather than a blue-collar, orientation (Freeman 1992). The frag-
nmentation of the union movement and the questionable legitimacy of the suc-
cessor unions has enabled governments in most of the countries in transition to
dominate the tripartite deliberations and reduce the unions to consultative-
rather than bargaining-partners in wage settlements. The unions are, however,
reported to be gaining influence within firms, where decisions about employ-
ment, layoffs, and wage increases are made.

The behavior of wages during the Polish (1990) and Czechoslovak (1991) big
bang provides an instructive pattern. The nominal wage increases observed in
the first six months of 1990 in Poland and the first six months of 1991 in
Czechoslovakia fell well below the wage (control) norm, although real earnings
declined dramatically in both countries (see table 1). In the second six months of
the transition (July to December 1990 in Poland and July to December 1991 in
Czechoslovakia) wages started to catch up with the norm in both countries. In
the second year average wages in Poland substantially exceeded the norm, and
enterprises paid the stiff penalty tax.

These developments are interesting because they reveal a different approach
to wages and employment at the national and enterprise levels. At the national
level the decision to set the wage well below actual inflation reflected an under-
estination of future inflation, an attempt to achieve price stability, and the
desire of the social partners (especially government) to limit the negative impact
of the transition on employment. Within the firm, the initial (below-norm) wage
increase reflected the desire of trade unions, management, and workers to limit
layoffs in a period of uncertainty and existential anxiety. Nevertheless, when
rcal wages fell precipitously and it became dear that reductions in employment
could in large part be accomplished through attrition, hiring freezes, and the
termination of fixed-term contracts, unions and workers pushed for higher
wages. The wage norm hence seems to be unsustainable in the medium term in
the presence of a sharp decline in real wages.

Worker Participation in Management

Employee participation in management-and profits-is controversial and
has been criticized by government officials and external advisers. Indeed, some
observers (see Hinds 1991) have argued that the poor economic performance of
Poland, Hungary4 and Yugoslavia in the late 1980s reflected the strong control
exerted by employees in these economies.

The potential abuse of power by workers inside the firms should not be
underestimated. But economic theory and empirical eviadence do not support
such a negative view of participation. Economic theory on participatory and
unionized firms indicates that in a competitive environment these finns do not
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behave very differently from their profit-maximizing counterparts. Moreover,
under conditiourL of redundant labor, participatory and unionized finns tend to
allocate labor b6' the same criteria as profit-maximizing firms even in the pres-
ence of extranol mal profits or rents. Econometric evidence also indicates that
the economic effxcts of these schemes are nonnegative (see the surveys in Blinder
1990).

More casually, economic performance worsened not just in the socialist econ-
omies that introduced participation (Poland, Hungary, and Yugoslavia), but
also in those that did not-Czechoslovakia, the former German Democratic
Republic (GDP.), and the fonner U.S.S.R. Moreover, neighboring capitalist
economies (Austria and the Federal Republic of Germany) fared well in the
postwar period, with significant worker participation in management. The for-
mer CDR adopted codetermination after German unification with no obvious ill
effects. And a recent study by Prasnikar and Svejnar (1991) found that govern-
ment intervention, a lack of competition, and the absence of dearly defined
property rights-rather than employee participation per se-appeared to be the
principal shortcomings of Yugoslavia's economic system.

The Social Safety Net

As noted above, fiscal problems have already forced Czechoslovakia and
Poland to reduce the level and duration of unemployment benefits, and other
governments are likely to follow. The ability to sustain social safety nets will
become increasingly limited. Active labor market policies, including training
schemes, public works programs, and subsidies for new employment have been
introduced, but so far they account for only a small proportion of total labor
market expenditures and do not appear to be very effective. As the financing of
unemployment compensation becomes a growing priority, these policies may
become marginalized.

IV. POuCY JMPLICATIONS

A relevant model of the labor market behavior of enterprises in transition can
be cast in the form of a tripartite bargaining framework in which the govern-
ment, managers, and workers jointly maximize an objective function that con-
tains profit, wages, and employment (see Svejnar 1986; Prasnikar and others
1991). As the transition proceeds, the weight that the three parties place on
employment gradually falls, while the emphasis placed on profitability and wage
growth rises. Figure 1 depicts in a simple way the variety of wage and employ-
ment outcomes that can be observed in the transitional economies. Let RL be the
marginal revenue product of labor, W the wage, and curves I, U, and Ill the
isoprofit curves (all wage-employment combinations on a given isoprofIt curve
yielding the same level of profit; the higher the curve, the lower the profit). A
labor market outcom- corresponding to the private (profit-maximizing) firm is,
for instance, RL = W,, depicted by point A in the figure. Now, most enterprises
started the transiticn. with redundant labor, thus implicitly placing emphasis on
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employment and displaying RL C W. In the figure this means that the outcome
is to the right of the marginal revenue product curve of labor at a point such as
B. Because the pretransition situation was often characterized by subsidies
(negative profits), the outcome is depicted in the figure as lying relatively high in
the northeast-lying on a low- (possibly negative) profit isoprofit curve and
displaying relatively high wages and employment. The transition and the nega-
tive external shocks shift the marginal product curve to the left as demand falls,
and they also result in a reduction in subsidies to the state-owned enterprises.
This effect is captured in the figure as a move to point C above the new marginal
revenue product curve RL. The outcome is characterized by somewhat lower
employment, significantly lower wages, and greater labor redundancy (more
labor with low or zero marginal product). In the later phase of the transition one
then observes a rise in wages and a further decline in employment (thlat is, a shift
from C to D and later to E). The characterization of the transition in terms of
enterprise employment and wage behavior hence consists of the accumulation
and reduction of redundant labor and the absorption of the released labor by the
emerging private firms.

From the standpoint of economic efficiency, a fundamental question that
arises with respect to the transition policies is whether the wage (bill) controls
(norm) ought to be maintained. The principal justification of the norm is that it
induces price stability and prevents workers from according themselves unwar-
ranted wage increases and thus decapitalizing state-owned firms. The disadvan-

Figure 1-. Wages and Employment in Transitional Economies
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tage of the' norm is that it maintains much of the previous distortion and pre-
vents the transforming economies from overcoming low effort and poor work-
manship by a skilled and relatively well-educated labor force.

Since the transitional economies in Central and Eastern Europe are resource
poor, the negative incentives imposed on the human factor are a major hin-
drance to a successful transition. This latter aspect appears so important in the
context of the transforming economies that one ought to think seriously about
alternative measures. Since the economies are now relatively open to trade, one
possible scheme would be to allow state-owned firms in the tradable goods
sector to pay profit-sharing bonuses if they are able to (a) operate without
subsidies, (b) reinvest a given proportion of capital, and (c) pay the govermnent
a set real rate of return. A scheme of this kind retains the incentive for the firm to
increase productivity, improve marketing, maintain prices at world market
levels, and reward key employees. Incentive schemes for managers (and possibly
workers) should also be based on the company's successful long-term perfor-
mance (for example, shares of stock that are nonredeemable for a number of
years).

The second policy issue concerns the optimal approach to redundant labor.
Measures encouraging labor mobility are clearly desirable. One often observes,
however, an exclusive emphasis on reallocating-resources and dosing unprofita-
ble operations. Far less attention is paid to increasing the efficiency of resources,
given their allocation. In particular, the question arises as to whether resources
ought to be reallocated to a massive extent in the short run. For instance, it is
not dear how many workers would be employed in Czechoslovakia's steel
industry under perfecdy competitive conditions. Their productivity may be low,
but as the earlier discussion indicates, it is low elsewhere as well. It may not have
made sense to develop the steel industry to begin with, but with a limited inflow
Of Western capital in the short run, the relevant issue is how to use labor
optimally, given the existing capital structure. To the extent that governments
maximize a social welfare objective such as gross national product, the state-
owned enterprises ought to employ labor to the point where labor's marginal
product equals the- shadow wage (productivity of the marginal employee else-
where in the economy) rather than the actual wage. This makes it optimal from
societys standpoint to maintain higher employment levels in state-owned firms
than would be dictated by the profit-maximizing criterion alone because the
total product of these firms cannot be increased by reallocating labor among
them. By implication, as long as actual wages exceed shadow wages, too few
workers are employed by private firms from society's perspective. Finally, in
deciding to dose unprofitable enterprises, it is important to take into account
the fact that the profitability of a firm may not be indicative of its efficiency
unless it is evaluated at shadow prices and wages. (For a detailed discussion of
these issues see Svejnar and Terrell 1991.)

My third point concerns the role of trade unions and the industrial relations
system. The early successes of transition have come in part from the weakness of
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the unions and their tolerance of stabilization measures. Some governments have
effectively ignored the unions and have pushed through labor market measures
without "codetermination' under the framework of the established social part-
nership. This approach is effective in the short term and, if unionization does
not take off in a major way, it will work in the long term as well. The approach
may backfire, however, if unions become stronger and workers become less
tolerant of the transition measures. Since transition promises to be a protracted
and painful process, it is likely that workers will sooner or later start questioning
the merits of the transition program. The trade unions, which have in many
cases been channeling membership ducs and significant income from property
rentals to the strike funds, may become powerful adversaries. With private
employers and governments likely to be relatively weak, the entire transition
process could be endangered. A more cooperative approach to industrial rela-
dions from the very start of the reform may hence be a superior strategy. Note
that there are obvious advantages to a participatory rather than an adversarial
system; participation has historically worked well in Austria and the Federal
Republic of Germany. Workers' councils or similar mechanisms emerged spon-
taneously in Central Europe whenever central controls were lifted (after World
War II, as well as during the Communist era) in the former GDK and Poland in

; -- 1953, in Hungary in 1956, in Czechoslovakia in 1968, and in Hungary and
Poland in the 1980s.

Finally, unemployment has been growing rapidly and is likely to become an
increasingly divisive social and economic problem. With fiscal problems worsen-
ing over time, this aspect of the labor market will require special attention.
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COMMENT ON "LABOR MARKET ADJUSTMENT
IN TRANSITIONAL ECONOMIES," BY SVEINAR

Marek GCra

The transition to a market economy in Central and Eastern Europe has proved
to be much more complicated than economists, politicians, and private citizens
had predicted. The macroeconomic stabilization programs instituted between
1989 and 1991 should be seen as elements in the first stage of the transition.
But different issues are involved in the subsequent-microeconomic-stages
that must follow. Jan Svejnar's paper discusses this next stage and comments
on the pressures that labor markets exert on the transition process. I agree with
his diagnosis; we need to recognize that these pressures have a crucial influence
on economic decisionmaking.

In the pretransition period, the accepted view was that Eastern Europe was
in economic distress because of the command system and Soviet domination
(which was true in part). Hence it was expected that removing these national
and international obstacles, establishing democracy, and converting to free
markets would lead almost immediately to prosperity. This assumption, unfor-
tunately, was an illusion, but it helped advance the proposition that the more
radical the reforms, the faster would be the transformation to a prosperous
future. Thus radical stabilization programs were introduced and, in general,
successfully completed. Since then, however, mounting economic problems
have generated resistance, and the public has been less than enthusiastic about
the next stage of the transition process.

At this stage, however, when changes in work habits, living standards, and
ways of thinking are essential, we must face the fact that most people have
very little-if any-commitment to reform left. Yet the behavior patterns
associated with a command economy are not appropriate in a market-driven
economy. What incentives can be devised to persuade the labor force to adjust
to the new economic environment?

I. THE HERITAGE OF THE PAsT

Professor Svejnar notes that a number of features of the command system
tended to insulate labor markets, making adjustment to competitive markets
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difficult. First, full employment, based on artificially high demand for labor,
was guaranteed. Second, workers spent a substantial amount of time and effort
outside their official workplace and received part of their income from this
kind of activity (swapping goods and services, for example). Third, the state
provided many free goods and services and subsidized numerous others. And
fourth, industrial relations were highly centralized, with very little, if any,
scope for talented individual workers.

- would add to Svejnar's list another negative influence: the lack of motiva-
tion to work. Under the command system generations of workers had nothing
to lose and nothing to gain from the work effort they expended. If they worked
harder, they were not paid more. If they had been better paid, they would have
not worked harder. In my opinion, this legacy of indifference is the most
destructive element in the situation.

Although these features were common throughout Eastern Europe, their
scale and intensity varied from place to place. In any discussion of the potential
of these economies, it is important to remember that the past exerts a strong
influence on the labor market today.

11. ADjUSTMENT IN THE LABOR MARKET

Sveinar's model of the employment and wage-setting process in the transi-
tional economies yields a formula for the marginal revenue product of labor in
these economies. On this basis he offers a two-stage outcome of transition. In
the first stage, employment and wages fall, and labor redundancy rises. This
theoretical result is fully supported by empirical evidence in all the economies
in transition. In the light of Sveinar's analysis, what we observe is not the result
of policy mistakes or a random outcome of the change. Labor market adjust-
ment seems to be an element of the move from a centrally planned economy
toward a market-oriented economy.

The model concludes that the outcome of the second stage will be a further
decline in employment accompanied by a rise in wages. Although I would like

- to believe this scenario, I am afraid that another outcome is also possible. If
transition does not proceed quickly enough (particularly as regards privatiza-
don), we may see a kind of economic dualism. State-owned firms may play the
role of the "noncapitalist" or "indigenous" sector and thus serve as a reservoir
of labor for the "capitalist" sector. As'a result, newly established private firms
will operate in a context of unlimited labor supply. Low productivity in the
state sector will prevent the wages of those workers from rising, while wages in
the private sector-although higher-will not increase because, at a ruling-
wage rate, the supply of labor will be greater than demand.

Sveinar also suggests that a reduction of redundant labor, which is unavoid-
able (and may be beneficial for state-owned enterprises), will parallel the
absorption of that labor by new private firms. I would note, first, that the scale
of the expected reduction in employment in the state sector will significantly
exceed the demand by new establishments and, second, that the structure of
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this new demand is unlikely to correspond to the structure of the labor supply.
This mismatch is likely to affect labor markets.

In some ways the labor market situation may be even worse than the
statistics suggest. On the demand side, the end of labor hoarding meant that
even if production had not fallen, redundant labor would have been dismissed.
But in fact production fell much more than employment, so labor hoarding
actually increased. Effective labor demand decreased more than the numbers
on employment and vacancies suggest.

On the supply side, the fall in real wages induced an increase in the labor
supply as a result of a strong income effect and a weak substitution effect.
These, in turn, are a consequence of the elimination of many elements of the
traditional parallel economy. Hence people are ready to supply more labor
than the unemployment figures suggest. These effects may have significant
lagged results in the future.

III. PARTICIPATION

Svejnar argues that labor should be involved in management affairs. It is
difficult to know whether participation is a good or a bad option for transi-
tional economies. It is probably a good one, but it may also be an obstade. In
Poland, for instance, workers were granted extensive rights in the early 1980s
(paradoxically, just after the imposition of martial law). But because these
rights were de jure only, labor had no influence on the situation. Then,
virtually overnight, the de jure position became de facto; trade unions and
workers' councils claimed real power. In some state-owned enterprises, par-
ticularly the largest ones, labor's influence slowed or even blocked necessary
reforms. Workers, fearing that a change would mean substantial layoffs and
slight, if any, increases in wages for those who remained, were anxious to
maintain the status quo.

If labor is to play an active role in East Europe, its participation should be
based on dearly established roles. The legacy of the command system of
industrial relations may not promote the most desirable outcome.

IV. POLICY IMPLICATIONS

Svejnar's paper draws policy-oriented conclusions in regard to the produc-
tivity of state-owned enterprises and their employees and the importance of
avoiding undesirable economic, social, and political externalities. I would like
to stress that the transition process has winners and losers. Right now, a much

- ' larger number of people (usually employees of large state-owned enterprises)
are convinced that they are losers. This group, which constituted the driving
force for political change, is in a strong collective position. T'he labor situation,
particularly for this group, is bad and is getting worse. We should not over-
look the likelihood that these "losers" will resist the new ideology. This may
make the transition either endless or biased. In both cases, the outcome will be
destructive.
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To avoid this possibility, I agree with Svejnar that a more cooperative
approach to industrial relations is crucial. The question is how to convince
workers and managers to shed their antagonism and work cooperatively in the
process of transition.
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Information Flows and Discrimination
in Labor Markets in Rural Areas

in Developing Countries

Andrew D. Foster and Mark R. Rosenzweig

J - A variety of implications of a pervasive labor market information problem-tbe inabil-
ity of employers to perceive perfectly the skills of heterogeneous workers-are consid-
ered. The principal objective is to provide empirical evidence on the effects of imperfect
information in order to achieve a better understanding of how workers are rewarded
and to identify potential interventions that may reduce the costs associated with such
problems. The emphasis is on the casual labor markets that characterize most rural
areas of developing countries. Among the topics addressed are the infonnatienal
assumptions of nutrtion-wage theory; the processes by wbich employers learn about
differences in worker capabilities and their implicationsfor changes in wage inequality
over the life cycle of workers; and worker mobility, infotmation-based effieiency costs,
and the identification of employer discrimination among workers on the basis of
worker traits unrelated to employer-perceived productivity.

Two principal issues in the study of labor markets with heterogeneous workers
concern how employers select workers for employment and how worker contri-
butions are rewarded. An essential ingredient of the processes by which hetero-
geneous workers are matched to jobs and rewards are allocated to workers is the
information available to employers about workers. Employers must be able to
discriminate among workers in order to match optimally worker characteristics
with particular tasks. Thus, the quality of information available in the labor
market is an important factor in the efficiency of the market, and because it
determines which workers are rewarded well and less well, it can have a signifi-
cant effect on the distribution of income.

A number of theories of labor markets have focused on information problems
in the labor market. But they have for the most part been concerned with moral
hazard and with effort incentives for unmonitorable, but homogeneous,
workers. Much less attention has been paid to the sorting of heterogeneous
workers among employers and tasks in markets in which employers have imper-
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fect knowledge about a worker's potential productivity. Moreover, the empiri-
cal evidence on the importance of employer ignorance and its relevance to
developing countries and to the process of development have received little
attention. Many empirical studies of labor markets have failed to take into
account the problems of information barriers, with potentially misleading
results.

In this essay, our principal aim is to provide empirical evidence on the effects
of information problems in labor markets to better understand how workers are
rewarded and to identify potential interventions that may reduce the costs asso-
ciated with such problems. We focus on the casual labor markets that character-
ize most rural areas of developing countries. These markets are important in
most of the world and readily permit the empirical study of information bar-
riers. By understanding the contrast between the features of these markets and of
those characterizing industrial countries, it is possible to assess the implications
of information costs for development.

In the first part of the paper we discuss the informational assumptions of
nutrition-wage theory. The empirical evidence on this theory is problematic
because of the absence of attention to information problems. We also discuss the
important implications of the processes by which employers learn about differ-
ences in workers' capabilities for changes in wage inequality over the life cyde of
workers. These processes affect how changes in the age structure and in worker
mobility within a labor market alter income inequality and labor market effi-
ciency. The efficiency costs implied by the asymmetry of information between
workers and employers are discussed in the context of efficiency wage models
incorporating adverse selection. Finally, we discuss the information problems
faced by employers to identify whether wage inequality is also determined by
employers' preferences for or against workers on the basis of traits unrelated to
productivity.

In the second part of the paper we employ data sets from the Philippines,
India, and Pakistan to test several implications of infonnation theory in rural
labor markets of developing countries. Our evidence indicates the existence of
considerable heterogeneity in workers' contributions to output, as measured by
the interworker variability in piece-rate wages. Whereas a substantial portion of
individual workers' skills is rewarded, the evidence suggests that there is also
considerable ignorance among employers about individual differences in
workers abilities. One example is the evident lack of employer knowledge about
individual differences in the food consumption of workers.

The data also indicate that there is adverse selection in casual labor markets,
as implied by information theory. Evidently because employers are not fully able
to identify the better workers, such workers tend to participate less in jobs
paying time wages. Employers learn about worker abilities as workers' partici-
pation ("exposure") in the local labor market and job tenure increase. This
finding implies that equally able workers with less participation and employer
attachment are ex ante more costly to hire. Thus, women are at a disadvantage
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because on average they have less time on the job than men. But in our tests of
taste discrimination, which incorporate the limits on employers' information
about workers, we find no evidence of taste discrimination against women in
either the Philippine or Indian data. There is, however, statistical discrimina-
tion: among workers with the same productivity, women are paid lower time
wages. That there is both statistical and taste discrimination against low-caste
workers in the Indian village from which we have data becomes apparent only
when attention is paid to employers' imperfect knowledge about workers'
capabilities.

The empirical evidence presented in this paper is not meant to be conclusive
regarding the effects of information barriers in labor markets in developing
countries. It suggests, however, that further attention to these issues may have
significant payoffs for understanding the consequences of economic growth and
designing policies that contribute to equity and efficiency in labor markets. We
discuss some of these implications in the concluding section.

1. LABOR MARKET THEORIES AND INFORMATION PROBLEMS

Many models of labor market processes assume that fundamental problems in
wage setting are that employees are heterogeneous in their abilities or contribu-
tions to output and that employers do not have full knowledge of each worker's
productivity. If we let the productivity of worker i be yA, then worker i's produc-
tvity as perceived by employers, 4, is based on a set of observed worker
characteristics:

= E(A ZMjVmeMM)E'

Equation 1 states that worker iAs productivity as perceived by employers (p7*)
is the expected value of worker i?s productivity, based on the employer-observed
characteristics of the worker, where Zmi is the mth characteristic of worker i in
the set of characteristics observed by the employer (ME). The relation between
the productivity of worker i and worker is productivity as perceived by
employers is given in equation 2:

(2) uj = p7+ u,

where ui is the component of actual productivity that is unknown to employers.
There is imperfect information in the labor market if var(u;) > 0. The import of
equation 1 is that rewards paid to workers by employees will depend on ti The
rewards depend on true productivity (gd-) only to the extent that p7and p,; are
correlated. The wedge between rewards paid to workers and their productivity
represents an allocative cost to an economy. It also has implications for the
distribution of earnings and for the types of contractual arrangements between
employees and employers.

; 0 A theory of labor markets is incomplete without explicit assumptions about
the limits on information about workers and about the processes that forn
employers' perceptions of worker productivity. Thus, we need information on
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what observable worker characteristics enter into ME and how the information
-varies with respect to contractual arrangements between employer and employee
and other features of the economic environment.

Nutrition Efficiency Wage Theory and Information

One of the most influential models of wage setting in developing countries,
nutrition efficiency wage theory, makes a very strong assumption about the
employers' information set. This theory posits not only that there is a significant
relationship between worker productivity (ji,) and food consumption that is
known to all employers, but also that employers know the food consumption of
each individual worker and offer time wages on the basis of that knowledge. The
theory is important because it provides an explanation for a so-called natural
floor on wage rates in rural areas in developing countries. The theory thus has
strong implications for the relationship between efficiency and inequality in such
settings, both within and across households. The wage minimum exists in this
model because there is some level of consumption below which an increase in the
time wage incre2ses worker productivity by more than the wage increase.

Even without the hypothesized nonlinearity in the relationship between worker
productivity and consumption, which sets a minimum wage, the model predicts
that wages paid will be closely tied to consumption. It predicts that better-fed
workers receive higher wages in competitive labor markets and lower wages in
monopsonistic markets (since such workers will be more efficient than less well
fed workers at the same wage). Thus, the operation of the labor market either
exacerbates or reduces income inequality. By contrast, in conventional models
(with perfect markets), wealth (and thus the ability to finance consumption) is
independent of wage rates. Moreover, if consumption at the margin is differen-
tially rewarded across jobs, the distribution of foods within households will
depend on the occupational distribution of household members (Pitt, Rosen-
zweig, and Hassan 1990).

The nutrition-based efficiency wage model has intuitive appeal because of its
potential relevance to developing countries, where consumption levels are low
and are likely to be cdosely tied to income. The strong informational assumption
of the model is that the individual consumption of workers is part of employers'
information set, ME. Although critical to the model, this assumption is not
appealing if employers do not know which job applicants have a higher level of
consumption. Employers then have no basis for rationing jobs among particular
workers, and wage rates paid on a time basis cannot be related to consumption.
Despite this information problem, only the assumption of the model concerning
the productivity-consumption relation has received appropriate empirical
attention.

Strauss (1986) tested the productivity-consumption relation on the basis of
Sierra Leone data, and Deolalikar (1988) tested it using data from the semiarid
tropical region of India. They estimated farm-level production functions incor-
porating worker consumption to test the effect of food consumption, nutritional
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status, or both on workers' productivity. Both studies found that increased calorie
consumption did significantly affect productivity (the obvious simultaneous rela-
tion between consumption and production was taken into account). Neither
study, however, tested appropriately the second assumption of the model, that
daily time wages paid by employers were influenced by worker consumption. In
the Strauss study itwas noted thatwage rates, by sex, did not varyacrossworkers.

Deolalikar attempted to test directly whether calorie consumption affected
wage rates. He failed, however, to distinguish between time-wage rates and piece-
rate wages. Piece rates will always reflect worker productivity. If most of the wage
rates paid are on a piece-rate basis, Deolalikar's finding of a positive relation
between worker consumption or health and wage rates may merely indicate that
consumption augments productivity; it does not say anything about employers'
knowledge of individual worker consumption. It is known, for example, that in
the survey areas harvest operations, which employ the most people, are almost
exclusively paid on a piece-rate basis (Walker and Ryan 1990). Indeed, if food
consumption is only rewarded at harvest time, it may exhibit seasonal patterns
that are wholly the result of changes in payment regimes over the year.

The distinction between the effects of workers' food consumption on time-rate
wages and piece-rate wages provides evidence concerning the information set of
employers. Strauss's observation that time wages in his sample area of Sierra
Leone were more or less uniform, despite heterogeneity in consumption levels and
consumption-productivity effects, is suggestive of the importance of the informa-
tion problem. Experimental evidence reported in Basta and others (1979) also
ilustrates the consequences of constraints on employers' abilities to discern con-
sumption and the importance of distinguishing between payment methods. In
that experiment, randomly selected anemic plantation workers in Indonesia were
given either an iron supplement or a placebo. The study found that in relation to
the workers given the placebo, the workers given the iron supplement and paid on
a piece-rate basis received higher wages, while those paid on a time basis did not.
Given that the supplement was random and temporary, it is not surprising that
employers paying time wages had little or no basis on which to discriminate
among workers with respect to their iron consumption.

In nonexperimental local labor markers, employers may have better informa-
tion for predicting workers' consumption over the long term. Employers' ability
to discern and reward workers using time wages based on workers' consumption
is a necessary condition for the distributional implications of nutrition efficiency
wage theory. But there is litde evidence on this condition in rural labor markets of
developing countries.

Life-Cycle Inequality in Earnings and Information Costs

The now-convention2l model of the evolution of earnings over the life cyde
emphasizes workers' and finnes investnents in human capital (Mincer 1974). In
this framework, labor markets may be competitive and there may be no differ-
ences in workers' abilities, but workers may choose different life-cycle investment
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paths. Earnings inequality would first decrease, on average, with worker time in
the labor market (work experience) and then increase until worker retirement. In
a world with no human capital investments and a labor market information
problem, however, the life-cycle trajectory of earnings inequality is quite differ-
ent. It is a well-known result from basic probability theory that the variance of
equation 1 will be larger the more information employers have about MAi (the larger
is employers' information set, ME) 1 The labor market experience of workers may
lead not to increased worker skills but to the transmission to employers of better
information on workers' time-invariant abilities. Then the variance in worker
earnings, based on employer expectations, will increase monotonically with
worker experience, which in this case might be better named worker exposure.
Intuitively, employers' priors on the unobserved ability of workers will be rela-
tively homogeneous. It will converge to the true distribution of abilities, which are
less homogeneous, with increased observations of workers.

With respect to the time path of earnings (wage rates) for individuals, in the
Mincer world of homogeneous (preinvestment) abilities, earnings of all workers
will either be flat or will rise over the life cycle. In a heterogeneous world
without investments, however, some workers (those with below-average pi) will
experience declines in wages paid, while others (with above-average produc-
tivity) will experience wage increases as worker abilities are revealed. On aver-
age, in the human capital model with no heterogeneity, earnings rise with age; in
the heterogeneous worker model with information problems, average wage rates
are constant over the life cycle, or a major part of it. Moreover, in the Mincer-
style model with no heterogeneity, lifetime earnings are the same for all workers.
In the imperfect information model workers with greater ability have larger
lifetime earnings, but because of information barriers, the differential between
the lifetime earnings of low- and high-productivity workers is attenuated the
greater and the more persistent is employer ignorance. This comes about
because initially (among workers with little exposure in the labor market) high-
productivity workers are underpaid and low-productivity workers are overpaid.
In the extreme, when employers know nothing and learn nothing about worker
productivities, all wages are identical.

In a world in which there is both human capital investment and employer
learning, the implications of information considerations for life-cyde wage
inequality hold within observable investment groups. Glaeser (1992) directly tests
some of the implications of information theory in labor markets in the United
States. He shows that residuals from wage regressions on worker schooling and

1. That is, if e is measurement error that is uncorrdated with any of the elements in the infornnation set
and ME, is a larger set than ME2, then

E(pj4 Z..,VmeME2 ) = E(p,jJZ,,iVMME2) + e

and

var[E(jpjIZ,,,vmEMEd) > VarfE(p,I ZiVMfMrMp].
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potential work experience increase with worker experience. In a more sophisti-
cated analysis based on Bayesian models of learning with the same longitudinal
data, Glaeser also shows that employer updates of workers' productivity shrink
faster the longer a worker has been with a particular employer. The updates do
not shrink very much, given job tenure, with total labor market experience. Thus,
in an industrial economy such as that of the United States, there appears to be
employer-specific accumulation of knowledge about individual workers that is
not readily transferable, which may have implications for job mobility.

It is unclear how relevant findings from industrial countries on the role of
information are to the casual labor markets in developing countries. In the latter,
worker-employer attachment is rare, job tenure intermittent, and workers' geo-
graphic mobility relatively low. Thus, worker exposure in the local labor market
may be closely related to worker time-wage compensation through general
employer learning in such environments. Moreover, in casual labor markets,
work is mosdy based on rudimentary, physical tasks. It is likely that learning by
doing is of considerably less importance than in industrial countries, and it may be
less important than accumulation of knowledge by employers. This means that
the implications of information theory for life-cyde wage inequality may be more
saiient in developing countries. Interventions dealing with information problems
in those contexts may have dramatic effects on the distribution of earnings.

Tests for employer learning may also be clearer in casual labor markets. In
industrial countries human capital accumulation is important, but worker abili-
ties and worker investments may be correlated, making the identification of
einployer learning more difficult. In industrial countries wages rise faster for the
inherently more able workers. Thus, wage deviations from average wage growth
rates increase for the more able and decrease for the less able. This mimics the
patterns expected if employers learn about worker abilities and if worker invest-
ments are either nonexistent or are orthogonal to nbility.

The two distinct causes of the life-cyde growth in wage inequality are employer
learning and investment in human capital. If the growth in wage inequality over
the life cyle of workers is the result of employer learning, that is evidence of
information barriers and, perhaps, of market failure. Such barriers may be
reduced by means of appropriate labor market policies, with possible overall
efficiency benefits to an economy (although reductions in information costs, as
noted, exacerbate lifetime wage inequality). The life-cycle growth of wage disper-
sion as a result of complementarities between worker abilities and human capital
investments does not obviously require policy attention, but such attention may
be needed if the correlation is caused by failures in markets that provide the
resources for investments in human capital.

Efficiency Costs of Information and Adverse Selection

In addition to affecting the distribution of wages in a population, incomplete
information is costly to an economy and can have important implications for
efficiency. In particular, inefficiency can arise from four sources: misallocation
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of workers to tasks and sectors; supervisory costs; unemployment; anid the
inability fully to capture returns to investment.

Misallocation of workers to tasks and sectors. In the absence of complete
information, it may not be possible to allocate a worker to a task or sector of the
economy in which he or she has comparative advantage. Consider, for example,
a model in which a worker works for a wage Wk, performs task k, and receives
utility U(wk - k). If workers are paid on a piece-rate basis, it is easily seen that
the most productive workers will allocate themselves to the high k tasks. All
workers experience the same cost of doing high k tasks, but the more productive
workers earn more than less productive workers earn on a piece-rate basis.
Thus, for example, if the piece rates for two tasks are such that less productive
workers are indifferent between the low and the high k task, the more produc-
tive workers will strictly prefer the high k task and will allocate themselves
accordingly. In effect, the high-productivity workers have comparative advan-
tage in the production of more difficult (that is, high k) tasks, and as a result
specialization by them in these tasks is efficient.

If workers are paid a time wage, however, and if employers cannot distinguish
between more and less productive workers, it will no lon' be the case that the
most productive workers will be allocated to the high I rd ',. With time wages
there is no way of differentially rewarding more producave individuals. In this
case, whenever the less productive workers are indifferent between the low and
high k tasks, given the time wage paid for that task, the more productive
workers will also be indifferent, and thus there is no incentive for workers to
allocate themselves on the basis of their comparative advantage. The inability to
allocate workers to tasks in which they have comparative advantage leads to a
loss of efficiency.

Supervisory costs. It is argued that a piece-rate payment system will be fully
efficient even in the presence of employer uncertainty. But why are time wages
paid when there is employer uncertainty about worker abilities? The answer is
that piece-rate employment has associated costs that do not arise in the context
of time-wage employment. It has been argued that the costs of monitoring
output quantity and quality will be higher in piece-rate employment for techno-
logical or other reasons (Roumasset and Uy 1980). Foster and Rosenzweig
(1991) show that for low levels of employment, supervisory costs are higher
when piece-rate employment is used than when time wages are used. The cost of
supervising piece-rate workers is thus both a barrier to the efficient allocation of
workers by task and a source of inefficiency. Of course, supervisory costs in the
time-wage sector also represent a loss in efficiency that may be attributable, in
part, to problems of information.

The possibility that informational asymmetry can lead to equilibrium unem-
ployment as well as to an inefficient allocation of workers across sectors of the
economy has been examined in detail by Weiss (1980). Individuals in rural areas
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of developing countries face the opportunity to work in the time-wage labor
market, in which unknown productive differentials cannot be compensated, as
well as the opportunity to work on their own farms or on a piece-rate basis. But
time wages underpay the most productive workers, while the latter types of
employment fully reward productivity differentials. Therefore,-the composition
of workers willing to work for a particular time-wage employer will be affected
by the level of time wages. From an alternative perspective, the reservation wage
for time-wage employment will be an increasing function of the level of produc-
tivity. Although the Weiss model focuses on understanding unemployment in
industrial countries, it is arguably a more appropriate characterization of labor
markets in developing countries. Indeed, as Weiss points out, "the positive
correlation between acceptance wages and productivity is easily justified in the
context of a less developed country where acceptance wages are determined by
output in agriculture and handicrafts" (Weiss 1980, p. 29).

The simplest version of the Weiss model incorporates the assumption that
productivity differentials are completely unobservable to the employer but are
known to the employee. Under these circumstances we may let q(w), where w is
the wage offered in the time-wage sector, denote the efficiency of the worker
who is indifferent between working for time wages and working elsewhere. The
assumption that more productive workers have higher reservation wages implies
that q'w) > 0. Because only workers with efficiency q s q(w) will be willing to
work in the time-wage sector if they are offered a wage of w, the average
efficiency of workers in the time-wage sector [Q(w)] may be written:

(3) Q(W)= Ff(w)(q)

where F(q) is the distribution function of worker efficiency in the labor market.
From equation 3, Q' (w) > 0: a higher wage draws more productive workers
into the time-wage sector and thus raises the average productivity in that sector.

Adverse selection occurs when wage rates affect the distribution of workers.
Its empirical implication is that individual workers with higher productivity will
participate less in the time-wage market when they have an opportunity to work
on a piece-rate basis. We are unaware of any empirical evidence demonstrating
that phenomenon, however, despite its central role in this influential model.

Unemployment. Unemployment is one possible result of the adverse selection
equilibrium. Under asymmetric information, equilibrium in the labor market
depends on supply and demand conditions at the wage that minimizes the cost
per efficiency unit of labor, w*, where w* = w/Q(w) and Q(w*) = w*Q' (w*).
If labor demand exceeds supply at this wage, competition among firms will bid
up the wage, which then attracts more produciv'- workers until the labor mar-
ket equilibrates. If labor supply exceeds demand, however, there will be queues
in the time-wage labor market. Some workers will strictly prefer work in the
time-wage sector over work in the piece-rate sector at the going time-wage rate.
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Employers will not employ these workers at a lower wage because to do so
would raise the cost per efficiency unit of labor.

The adverse selection model also yields implications for the distribution of
jobs across workers differing by observable characteristics that signal produc-
tivity, such as sex or age. Suppose that potential employees can be divided into a
number of different groups with similar observed characteristics but that there
remains substantial heterogeneity in productivity within each group. As Weiss
shows, equilibrium in this more complex labor market can be identified by first
ranking each group by the minimum cost per efficiency unit of labor. Employers
will then choose workers on the basis of their observed characteristics, selecting
first that group with the lowest cost per efficiency unit. If labor supply in this
group exceeds demand, its members will face job queues, and members of other
groups will be excluded entirely from the time-wage labor market. Otherwise,
other groups may be employed in inverse order of the minimum cost per effi-
ciency unit of labor.

Under thtese circumstances the allocation of workers to jobs will depend not
on differerces in average productivity but on the distribution of perceived pro-
ductivity within each group. This has an important implication for discrimina-
tion. Ar application of the envelope theorem to the cost-minimization problem
yiAr-It the result that a mean-preserving increase in the spread of the distribution
of unobserved productivity which lowers the proportion of workers willing to
work at the cost-minimizing wage will raise the minimum cost per efficiency unit
of labor.2 Informally, the latter condition is likely to be met under the same
circumstances that result in the rationing of jobs in the time-wage sector: a
relatively high cost-minimizing wage. Thus a group of workers for which infor-
mation is less precise will be more likely to be excluded from the time-wage
sector than one for which information is more precise. In addition, as estab-
ished above, employer information will be more precise for individuals who are
more active in the labor market. This result implies that individuals with less
labor market experience as a group will find it more difficult to find time-wage
employment even if their lack of work experience has no effect on their actual
productivity.

2. Let c'(v) denote rhe minimum cost per efficiency unir of labor arising in a group with an unobserved
productivity distribution FIq;p), where;v parametcrizes the distribution. An application of the envelope
theorem to the cost-minimization problem yields the following result:

dc (q) > 0 F[q(w)Js G(qp.) dq - C;[q(w)j SO F(q;ig) dq > a

where

G(q;j) = tF(q;q)
a;

The first term on the right side is positive whenever ;l' > ;h, which implies that F(q;l') second-order
stochastcally dominates F(q;;). Thus, if G(q[w'(JJ];;l C 0, a mean-preserving increase in spread will
raise the minimum cost per efficierncy unit of labor.
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The implications of the Weiss model for efficiency stem largely from the
question of whether groups that are excluded from time-wage labor have a
comparative advantage in that sector. For example, more productive individuals
may have comparative advantage in planting, but for technological reasons,
planting tends to be paid on a time-wage basis. There would be a gain in
efficiency if productivity differentials were known and these workers could be
allocated to the time-wage sector.

The inability to fully capture returns to investment. The final efficicncy cost
associated with informational asymmetries arises because investments in human
capital may not be fully rewarded if the resulting productivity differentials can-
not be perfectly measured. Not only does this mean that there will be underin-
vestment in human capital, on average, but the allocation of human capital may
also be less efficient. The returns to human capital investment for an individual
will in part depend on the distribution of human capital among individuals with
similar observed characteristics. But it is possible that more able individuals in a
group for which signals of productivity are noisy will invest less than will less
able individuals in a group for which the signals are more accurate (Lundberg
and Starz 1983).

Taste and Statistical Discrimination

The adverse selection model shows that labor market information problems
-have implications for the interpretation and analysis of discrimination on the
part of employers. This is especially relevant to the important issue of distin-
guishing between statistical and taste discrimination. Statistical discrimination,
implied by equation 1, results from employers' efficient use of their information
set. Taste discrimination refers to the notion that employers have a preference
for employing certain kinds of workers. Net of perceived productivity, pmt as
given by equation 1, such workers will receive higher wages.

In the absence of taste discrimination, a simple model with a competitive
labor market yields the result that workers should be paid according to their
expected productivity. In linear form, with or without some employer igno-
;rance, but with taste discrimination, wages are paid according to

(4) )2 = 4Z,,,i + a>,r

In equation 4, wtu denotes worker iAs wages, under taste discrimination, Zmi
represents the mth characteristic of individual i, and MD describes the set of
characteristics of an individual subject to taste discrimination.
-In the empirical literature there is no information on 4and no knowledge of

the set of worker characteristics (ME) that employers use to predict worker
productivity. These are fundamental problems in the identification of whether
the a4 in equation 4 are nonzero. Most studies that attempt to measure the
effects of taste discrimination include the variables concerning which employers
may have preferences. They also include a vector of characteristics that are
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hypothesized to be the set ME which employers use to paedict productivity. If
- - employers know more than the researcher and the omitted component of ,atis

correlated with characteristics that are hypothesized to be subject to taste dis-
crimination (that is, are preferred by employers given aJ, then incorrect infer-
ences result. If, for example, height is a determinant of productivity that is
known to employers but not to the researcher, it may appear that men receive
higher wages than women, net-of other observed characteristics.

=- - The existence of imperfect knowledge on the part of employers means that
identification of taste discrimination (a,) is not possible without knowledge of
the employers' estimate of productivity, p° This is true even if the researcher can
measure workers' productivities exactly (psi is known) because worker compen-
sation depends only on that part of gz that can be predicted on the basis of the

- characteristics known to the employer. Foster and Rosenzweig (1991) analyze a
regression of time wages on actual productivity of the following form

(5) Wti = ,,,Z, + agsi
'meMD

where MD is the set of characteristics hypothesized to be subject to taste discrim-
ination. They show that the coefficients in equation 5 will not yield consistent
estimates of the parameters of equation 4, which can reveal taste discrimination.

Consider a population containing four kinds of individuals in equal propor-
tions but with different levels of productivity. For example, the four groups can
pick the following number of baskets of corn in an hour: productive men, four;
unproductive men, two; productive women, three; and unproductive women,
one. Note that men are on average more productive than women but that more
productive women can pick more in an hour than less productive men.

Assume further that employers cannot distinguish between productive and
unpreductive individruals of the same sex, that monitoring costs preclude the use
of piece-rate paymenrts, and that labor is supplied inelastically by the four
groups. Under these circumstances a nondiscriminating employer in a competi-
tive labor market will pay individuals according to their expected productivity:
all men will receive a wage of three and al women a wage of two. A regression
of wage on actual productivitv and sex (equation S) will yield a coefficient of one
on male and a coefficient of zero on productivity because all men receive a
higher wage than all women. Thus, ignoring problems of information, the
incorrect condusions might be drawn that women are subiect to discrimination

; = and that productivity differentials are totally unrewarded.
Although estimation of such a regression can be misleading, it is nonetheless

of some interest. The regression indicates that a man would have a higher wage
* than an equally productive woman. The result that efficient employers tend to

pay higher wages to individuals who come from groups with above-average
- - productivity is what is implied by statistical discrimination (see, for example,

Aigner and Cain 1977). To distinguish this form of statistical discrimination
from discrimination arising from the exercise of employer preferences that are
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orthogonal to perceived worker abilities is the principal objective in the empiri-
cal literature on discrimination in labor markets.

II. THE DATA

Information on worker productivity is a critical feature of data that are
needed to learn about employers' perception of, and the allocation of rewards
to, workers' performance and abilties. A common practice in agricultural labor
markets is the use of piece-rate payment methods in at least some agricultural
operations. Given common payments per piece across workers and farns, piece-
rate wages should provide a good measure of workers' productivities. In some
environments data are available on piece-rate and time-based wages for each
unit of time worked for the same workers. It is thus possible to directly assess the
extent to which employers are cognizant of individual productivity differences
across workers. Moreover, it is possible to examine the determinants of the
accuracy of and the amount of bias in employer assessments of differences in
worker productivity by comparing the time wages offered to workers with their
productivity as measured by their piece-rate performance.

Of course, piece-rate wages for each time period may differ from time wages
for the same worker in the same activity because of the moral hazard problems
associated with time wages. We would expect, however, that piece-rate perfor-
mance is the best predictor of productivity under time wages. It is reasonable to
assume that more able workers in a task earn higher piece-rate wages and incur
less disutility from work in that task. Thus, they are more productive in that
task, compared with other workers, and less prone to shirk if supervision is lax.

We have selected data sets from the Philippines, India, and Pakistan to
explore the issues of information asymmetries and employer bias. The data sets
from the Philippines and India permit the comparison of piece-rate and time
wages for individual workers. The data set from Pakistan provides information
on time wages in an area in which there is evidently significant in-migration.

The Data Setfrom the Philippines

The data set from the Philippines is from a stratified random panel of 448
households in Bukidnon in northern Mindanao. The households were inter-
viewed in four rounds at four-month intervals in 1984-85 as part of a study on
the nutritional effects of export cropping. The study was carried out by Bouis
and Haddad (1990) under the auspices of the International Food Policy
Research Institute (Firu). For each round information is available on general
household demographics, individual food intake, own- and off-farm labor activ-
ities, and wages for all family members by activity, crop, and payment method

- (piece rate or time).
Three important characteristics of labor markets in the survey area in the

Philippines make that area particularly well suited to the study of information
problems in casual labor markets. First, because of evident scale economies in
supervision costs and differences in the scale of operations (land size) across
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employers, both piece-rate and time-wage payment methods are used for the
same operations in the same time period (Foster and Rosenzweig 1991). Second,
because of a relative absence of seasonality, the same crop activities occur at
different times of the year across different employers. Third, few workers work
for the same employer for any length of time; they move from employer to
employer as operations are finished. Thus, the labor market is almost exclu-
sively a spot market, and most laborers are casual. Most important, because the
employers who engage workers on a piece-rate basis are not the same as those
using time wages, unbiased discrepancies between- time wages and piece-rate
productivity measure the extent of the diffusion of information on worker abili-
ties across employers.3

The Data Setfrom India

The data set from India provides information on piece-rate and time wages
from the Indian Village Level Studies of the International Crops Research Insti-
tute for the Semi-Arid Tropics (ICRISAT). These data provide detailed informa-
tion for up to ten years at approximately three-week intervals on all transac-
dions, and on labor supply and wage rates for all individuals residing in a sample
of forty households in each of ten villages in the semiarid tropics of India. As in
the Bukidnon survey area in the Philippines, almost all workers are hired on a
daily basis and work in their home village. The survey data provide information
on the basic demographic characteristics, work time, and wage rates of all
workers. In addition, there is informnation on the caste "rank" of all the house-
holds, based on a detailed classificatory study by a resident anthropologist
(Walker and Ryan 1990). Thus, it is possible to study employer discrimination
with respect to both the sex and the caste of workers.

One important shortcoming of the Indian data set-a feature it has in com-
mon with most other data sets-is that no direct information was elicited on the
kind of payment method used in the labor market. For most of the Indian
villages, however, agricultural operations are highly seasonal (unlike the Philip-
pine case), and the survey provides information on the kind of activity (agri-
cultural operation). For example, workers engaged in harvest operations in this
setting are compensated exclusively on a piece-rate basis. Thus, it is possible to
infer payment method and to identify, for the same workers, piece-rate and time
wages.

Another unfortunate limitation of the Indian data set is that the information
on worker activity (harvest, planting, and the like) is only provided for house-
hold transactions that cannot be linked to individuals. In three of the ten villages
(Aurepalle, Rampura, and Shirapur) harvest operations did not overlap signifi-
cantly with other operations during certain periods of the year because of the
highly seasonal nature of this monsoon economy. Thus, in our tests on Indian

3. Piece-rate performance could differ across farms depending on the levels of complementary inputs.
In the survey area, however, farms do noc differ very much in capital equipment (harvest knives, rakes)
used. fle survey farms do differ in the scalc of operations.
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=ata we only use the information from these three villages. For tests performed
using the Indian data set, we assume that a worker's harvest productivity, mea-
sured by his or her harvest piece-rate wages, is a relevant measure of produc-
tivity in the preharvest operations, which are paid on a time-wage basis.

Many employers will be able to observe the piece-rate performance of a
worker whom they might hire at a different time in the year for time wages,
albeit for a different agricultural task. This could imply that information on
individual worker productivities is better known in the Indian context than in
the Philippine setting, in which payment regimes differ across employers.

An important advantage of the Indian data set is that it has a significant
longitudinal component. For two of the three villages from which piece-rate
wage rates can be most precisely inferred, consistent time-series on individual
wage rates and market participation are available over the years 1979-84. For
one village (Rampura) such information is available for the period 1980-84.
The longitudinal data pernit assessments of how workers' exposure in the vil-
lage labor market influences employers' ability to discern accurately worker
productivity. Finally, in one of the village areas (Shirapur) a major governmental
e-nployment program nearby accounts for a significant share of the total wage
employment of village residents. To the extent that this program offers a non-
discriminatory (in the taste sense) opportunity for all workers, we can assess its
impact on wage differences caused by the taste discrimination of the village
employers, if we find evidence of such discrimination.

The Data Setfrom Pakistan

Another FPIlI data set, the Pakistan Food Security Survey, provides informa-
tion on worker (time) wage rates in an area in which there is evidently significant
in-migration. This survey was based on a stratified sample of 926 households in
three major wheat-growing provinces of Pakistan-Punjab, Sind, and the
Northwest Frontier Province. The sample was followed in twelve rounds over
the period from July 1986 through September 1989, with information on length
of residence in the village for each sample individual collected in the fifth round.
Unfortunately, no information on piece-rate payments was collected in the sur-
vey, so it is not possible to compare true and employer-perceived productivity
across workers classified by their years of settlement. We can, however, examine
wage variances by length of residence.

Ill. THE EVIDENCE

In this section we employ the data sets from India, Pakistan, and the Philip-
pines to test several implicatons of information theory for labor markets in
developing countries. We present the results of statistical tests in six areas. First,
we use data from the Philippines to test whether the information set of
employers in a casual labor market indudes the individual consumption of
workers. Second, we uise data from India and Pakistan to test the hypothesis that
inequality in time wages among heterogeneous workers rises as the workers age.
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Third, we use data from the Philippines to test whether the tenure of workers
with specific employers provides informational benefits. Fourth, using data
from India and the Philippines, we analyze the relation between perceived pro-
ductivity and a series of employer-known measures of worker productivity and
estimate the known and unknown components of the variance in worker pro-
ductivity. Fifth, we use data from the Philippines to test for the presence of
adverse selection. Sixth, we use data from India and the Philippines to test for
discrimination based on sex and caste.

Is Worker Calorie Consumption Known by Employers?

We first test whether the information set of employers in a casual labor
market indudes the individual consumption of workers, a necessary condition
for the existence of nutrition-based wage setting. As noted, the data set from the
Philippines provides information on individual calorie consumption for all sam-
ple household members, including those who participated in the labor market as
wage workers, in all survey rounds.

To test whether employers are able to discern and thus reward (or exploit)
worker consumption, we need to establish that increased calorie intake aug-
.ments actual productivity. Given that piece-rate wages reflect worker contribu-
tions to output, we can ascertain whether calorie consumption and piece rates
are positively correlated- As is well known, however, wage rates may cause
calorie consumption to increase. To eliminate this simultaneity problem, we
employ instrumental variables. We assume that a worker's landownership (a
proxy for wealth) affects his or her calorie consumption but does not, given
consumption, directly affect wages. Either employers do not know worker land-
ownership, or, more plausibly, it is irrelevant, given calorie intake, to produc-
tivity. We also assume that the sample period (round) affects calorie consump-
tion because of seasonality in prices and imperfect ability to smooth
consumption.

Table 1 reports the results of weighted two-stage least-squares estimation of
the effects of calorie consumption on harvest wage rates by method of payment.
(The weights are total days of employment.) In the first column, as in most of

-the econometric studies, we do not distinguish between the piece rate and time
wages. The estimates indicate a positive relationship, net of the sex of the
worker and his or her height and age. This would lead researchers to conclude
that there is support for the compettive version of nutrition-based efficiency
wages. We chose harvest wages, however, to get the most precise estimate of the
effects of calorie consumption on productivity. Harvesting is characterized by
the highest incidence of piece-rate wage payments (about 60 percent of total
employment days) of all the agricultural operations in the Bukidnon area of the
Philippines. The estimates in the first column may thus only reflect the produc-
tivity effects of calorie consumption. They do nor necessarily indicate employers'
recognition of worker consumption as reflected in the time wages rewarded.
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Table 1. The Effect of Calorie Consumption on Harvest Wage Rates,
by Method of Payment, in the Philippine Survey

Difference between
worker's within-

Harvest wages roundpiece-rate and
Variable All Piece rate Time time wage

Calories consumed' (x 10-3) 0.211 0.438 -0.0153 0.316
(2.36) (3.13) (0.22) (2.59)

Age 0.0208 0.01S3 0.0567 -0.074
(0.82) (0.43) (2.02) (1.38)

Age squared(x 10-3) -0.142 -0 216 -0.721 1.09
(0.38) (0.41) (1.70) (1.41)

Height 1.04 0.446 0.040 1.91
(2.37) (0.74) (0.30) (2.18)

Male -0.366 -0.357 0.285 -0.628
(2.37) (2.66) (0.61) (3.59)

Constant 0.747 1.40 1.S9 -1.72
(0.90) (1.21) (2.22) (1.15)

F(S,d.f.) 2.81 2.17 2.73 2.72
Degrees of freedom 322 286 108 188

Note. Results are from weighted two-stage least-squares estmation of the effects of calorie consump-
tion on log wage, using total days of employment as weights. The absolute values of asymptotic f-ratios
are in parentheses.

a.- Endogenous variable. Identifying instruments indude land owned by worker and dummy variables
for round.

Source.: Authors calculations.

In the second column we report the estimates of calorie intake on piece-rate
harvest wages. These indicate a significant positive productivity effect of
increased calorie consumption. In the third column, however, we see that there
is no effect of calorie consumption on harvest wages when they are paid on a
time basis. The estimated rime-wage calorie effect is not statistically significant
and does not have the expected sign. Thus, when attention is paid to payment
method, we see that there is no support for nutrition-based efficiency wage
theory. Employers do not appear to be able to differentiate workers according to
their calorie consumption, even though it evidendy affects workers' contribu-

- dions to output.
In the last column we report a test based on regressing the difference between

a worker's piece-rate and time wages in a survey round on his or her (predicted)
calorie consumption in that round. This test reveals whether the effect of
increased calorie consumption on a worker's productivity, measured by the
piece-rate wage, is greater than the effect on the worker's time wages. The
estimate confirms what is indicated by the estimates in columns two and three:
calorie intake augments productivity significantly more than it increases time
wage rates. The infonnation set of employers thus does not appear to contain
worker consumption. This constraint on information makes it impossible, at
least in the Philippine context, for employer. wage setting to be nutrition based,
ev'n though it evidently would be advantageous for employers to take worker
consumption into account.
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Time in the Local Labor Market

If the achievement of more accurate assessments of worker productivity
depends positively on the number of employer observations of workers' perfor-
mance, then, in the absence of important investment effects, inequality in time
wages among heterogeneous workers rises as the workers age. We test this using
the longitudinal Indian data set and measuring productivity with piece rates.
The general information effect of labor market experience is possible in the
casual labor market because most of the workers are emnployed by farmers
residing and farming in the same village (Rosenzweig 1988). Unlike Glaeser
(1991), we do not need to make assumptions about the homogeneity of workers
across experience groups. We can assess directly whether the discrepancy
between piece rate (actual productivity) and time wages (employers' perceptions
of productivity) for any individual worker decreases with the labor market
exposure of the worker.

As noted, employer ignorance of worker ability decreases with the worker's
labor market exposure. This would imply that the variance in the time wages of
a group of workers that is heterogeneous with respect to productivity would
increase with the age of the workers to the extent that age and average cumula-
tive labor market exposure are positively correlated. The variance would

- increase even if labor market experience did not augment workers' productivity.
It is likely that in the agricultural environment characterizing the survey areas

X - in both India and the Philippines there is little scope for learning by doing among
workers because most operations are straightforward and mechanical in nature.
Worker experience is thus likely to have litle effect on either time or piece-rate
wage rates, on average-a proposition we can test using the piece-rate produc-
tivity measure. Rather, some workers will experience a downward path of time

X X wages and others a rising time path. In both cases the time wage rate approaches
the time-invariant piece-rate wage if there is learning by employers.

We again employed a two-stage estimation procedure for two reasons. First,
wage work experience is clearly endogenously related to the market wage of the
worker. Second, the Indian data provide only a segment of any worker's total
wage employment history, corresponding to the 1979-84 or 1980-84 survey
intervals. We first regressed the actual number of days a worker participated in
the wage labor market over the sample period on his or her age, age squared,
sex, and landholdings. We then used this predicted wage market experience
indicator in regressions in which the dependent variables were the piece-rate
wage, the time wage, and the absolute value of the difference between the log
piece-rate wage and the log time wage for the worker. The third dependent
variable is a measure of employer ignorance of worker productivity.

The estimates of wage market experience on the three dependent variables are
reported in table 2, which also includes estimates for controls for the sex and
caste of the worker. The estimates indicate that neither piece-rate wages nor
time wages are influenced by workers' market exposure; there appear to be no
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Table 2. The Effects of Wage Market Experience on Employer Ignorance,
Piece Rates, and Time Wages in the Indian Survey

Employer Log piece-
Worker characteristic ignorancea rate wage Log time wage

Cumulative days in market(x 10-3) -0.285 0.217 0.000954
(2.27) (0.79) (0.04)

Male -0.0107 0.534 0.484
(0.43) (9.85) (10.8)

Low caste -0.0348 -0.0378 -0.0681
(1.14) (0.56) (1.23)

Literate -0.0392 0.0214 -0.0133
(1.30) (0.33) (0.25)

Note: Results are from two-stage least-squares estimation of the effects of cumulative days in the wage
labor market by worker on employer ignorance of worker productivity, log actual worker productivity
(measured by piece-rate wages), and log time wages. There are 114 observations (one randomly chosen
time period per wage worker). Specification also includes village dummy variables. The absolute values of
asymptotic 1-ratios are in parentheses.

a. The absolute value of the difference between the log piece rate and the log time wage.
Source: Authors calculations.

direct experience effects on productivity. Consistent with the hypothesis that
workers who have spent more time in the wage labor market are better known
by employers, however. increased exposure in the wage labor marker does
reduce employer ignorance. In particular, for each year (300 days) a worker is in
the wage labor market, although working for different employers, the absolute
value of the difference between his or her piece-rate wage and time wage declines
by 6.5 percent.

The estimates also imply that, net of labor force exposure, there is no differ-
ence in employer uncertainty about productivity across men and women or
across low-caste and other workers. Because women in these economnies on
average spend less time in the local labor wage market than do men, L3:wever,
the estimates in table 2 imply that there will generally be more uncertainty about
any given woman's productivity compared with that of any man with the same
observable characteristics. Information theory suggests that employers would
therefore find it more costly on average to hire women even if they were on
average as productive as men.

The results in table 2 imply that in the casual labor markets of these Indian
villages, wage inequality monotonically increases on average as the population
ages without any significant skill augmentation by manual workers. Unfor-
tunately, there are too few observations either over time or in a given year to
describe accurately the time-wage distribution by worker age.

An additional reason why some workers are less known by employers, apart
from their labor market participation rates and age, is that some workers arrive
at different times in a local labor market. Newly arrived heterogeneous in-
migrant workers should have lower variability in time wages than lifetime resi-
dents who are otherwise c.omnpositionally similar in productivity. The variance
in wage rates should rise with length of residence, given age, for any group of
heterogeneous workers. But the Indian villages have few wage labor in-migrants
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Table 3. The Relationship between Years Settled in Village and Wage
Dispersionfor Male Wage Workers in the Pakistan Survey

Wage rate
(1988 rupees)

Standard Number of
Years in village Mean deviation workers Test statistic (d.f., d.f.)

:OS 24.3 5.23 15 2.70 (165,14)
6-10 24.3 7.93 16 1.36 (165,15)
More than 10 26.2 9.25 166 n.a.
10 or fewer 24.3 6.80 31 1.85 (165,30)
n.a. Nor applicable.
a. Test of difference in wage standard deviation of row group with workers settled more than 10 ycars

in village.
b. Significant differnce at 0.02 critical value.
Source: Authors' calculations.

significandly above age twenty.4 Therefore we use the IFPRI Pakistan survey data
to analyze the effect of worker in-migration on employers' information sets.

Using the data set from Pakistan, table 3 provides the average and standard
deviation in wage rates for male daily wage workers by the number of years the
workers had resided in the village. These figures, consistent with learning by
employers in the villages in which these workers currently reside, show a monot-
onic rise in the standard deviation in wage rates as the average length of resi-
dence of the workers increases. The average wage rate of workers residing more
than ten years in a village is 7.8 percent greater than the average wage of
workers with ten or fewer years of residence, but this difference in mean wages is
not statistically significant. The 36 percent differential in the standard deviation
in the wage rates of these two groups of workers, however, is statistically
significant. Wage inequality is smaller among new in-migrants than in the resi-
dent population, as implied by imperfect infornation theory.

Job Tenure Effects

The results from the Indian and Pakistan data suggest that information about
workers with little or no attachment to particular employers becomes diffused
among employers as the workers increase their participation in that market. The
data set from the Philippines enables us to test whether the tenure of workers
with specific employers also provides informational benefits. In that environ-
ment a proportion of the workers is more or less permanently attached to
employers. We can compare the variance in time wage rates for these workers
with that for the more prevalent temporary workers. If the continuity of employ-
ment with particular employers increases the speed at which worker produc-
tivity is discerned and appropriately rewarded, permanent workers should be
characterized by a higher time-wage variance, given the same variance in pro-

4. The in-migrants are almost exclusively women who marry village residents (Rosrnzweig and Stark
1989).



FosterandRosenzweig 193

ductivity. We cannot obtain enough piece-rate wage observations for the small
group of permanent workers to assess whether the variance in- actual produc-
tivity differs across workers classified by their attachment to employers. We can,
however, control for observable worker characteristics and kind of work (agri-
cultural task and crop) by estimating a regression of time wages on these vari-
ables and comparing the residual variances.

Table 4 reports the gross and residual variances of the time wages of perma-
nent and temporary workers. The gross wage variances that do not control for
differences in worker heterogeneity are no different across the two groups. But
the variances net of differences in observable worker characteristics and in kinds
of work are, as expected, higher for the permanent workers, and the difference
in variances is statistically significant. Thus, there is support for the hypothesis
that worker tenure is negatively related to employer ignorance, although it is
possible that there are remaining differences in the variances of worker produc-
tivity across these kinds of workers which are not captured by age, sex, or work
task.

How Much Do Employers Know about Worker Productivity?

To measure dte extent of employer uncertainty about worker productivity, we
obtain an estimate of the variance in worker productivity. We then decompose
the variance into the components that are known and unknown by employers.
Estimates of the effect of a unit percentage increase in it, rceived productivity on
the wage (oc) and the parameters of the measurement equations (CX..) are pre-
sented in table 5, where the Xm are coefficients associated with the measurement
equations relating employer-perceived productivity to the measured characteris-
tics in the data, Zmj:

(6) Z., =X4 +e-.

Because employers are assumed to use information efficiently, the residual
component of the measurement equation (ez,,,) must be uncorrelated with the
unobserved component of productivity. Thus the measurement equations imply
that Zmi is a valid instrument for pin estimating equation 4. In the data sets
from both India and the Philippines, higher perceived productivity is associated

Table 4. Gross and Residual Wage Variancesfor Permanent and Temporary
WorRers in the Philippine Survey

Category of worker
Ilem Permanent Temporary P-value
Wages 7-40 7-67 0.323
Residualsa 7.15 5.94 0.007

Note: There were 133 observations for permanent workers and 240 for temporary workers.
a. Residuals obtained from regression of time wages on crop, task, age, age squared, sex, and canGory

of worker.
Source: Authors' calculations.
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Table 5. The Relation among Time Wages, Employer-Observed Worker
Characteristics, and Perceived Worker Productivity in India and the Philippines

item India Philippines
Log time wage, In W, 0.960 1.476

I 19.252) (2.414)
Age 1.562 10.053

(0.399) (1.508)
Age squared (x 10-a) 0.759

(0.175)
Education 1.094 1.558

(5.232) (0.734)
Male 1.453 1.582

(19.897) (2.S00)
Height 0.197

(2.122)
Shirapur village -0.287 n.a.

(2.530) n.a.
Aurepalle villagea 0.307 n.a.

(4.964) n.a.
Low caste -0.176 n.a.

(2.434) n.a.
-Not available.
n.a. Not applicable.
Note: Results arc from maximum likelihood estimation. The absolute values of asymptoic t-ratioK are

in parentheses.
a. Reference village is Rampura.
So-irce: Authors'alculations.

with significantly higher time wages.5 A number of other factors, including
education, sex, village, and caste, are also associated with the employer-
predicted productivity. There is nothing structural about these estimates; they
simply reflect the covariance between these employer-observed attributes and
productivity. Thus, for example, the reason for the covariance between educa-
don and perceived productivity may be that sex is correlated with productivity
and education is correlated with sex. Moreover, these correlations only reflect
the sample of individuals who work in the labor market and thus are affected by
selection into or out of the labor market.

It is apparent from these estimates that men in both labor markets are more
productive than women and that taller individuals (who are more likely to be
men) are also more productive. Of greater interest are the estimates of the
variance decomposition, given in the top two rows of table . In both countries
there is evidence of significant uncertainty about productivity differentials on the
part of employers, although the magnitude of the effect is quite different. In the
case of the Philippines only about 32 percent of the variance in productivity is
known by employers, whereas the corresponding figure in India is 88 percent.

The information set of employers appears to be more complete in the Indian
context. This may be because fewer employers in the Philippine sample employ

S. The higher estimate of a in the Phillippines than in India is attributable to the facr that the
productivity csintatc in the Philippincs is net of crop and task.
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Table 6. Estimates of Employer Knowledge of Worker Productivity in India
and the Philippines

-t --0-: --- -Component of the varianrce
inworkerproductivity India Plslippines
Known by employer, u2{p*) 0.061 0.015

(11.933) (1.637)
Unknown by employer, ar2(u) 0.008 0.032

(3.282) (2.007)
Ratio of known to total, oZ(p)i[a 2 (p)+u 2 (u)J 0.884 0.319

Note: Results are from maximum likelihood estimation. The absolute values of asymptodc *-raios are
in parentheses.

Source: Authorscalculations.

the same workers under the two payment regimes compared with employers in
India. Thus, in the Philippines farmers have less opportunity to observe workers
on the basis of their piece-rate performance, unlike almost all farmers in the
Indian villages. The relatively high degree of employer information among the
Indian farmers may also indicate that harvest piece-rate productivity is a good
predictor of productivity in other activities. Piece-rate productivity estimates in
India, however, were constructed by selecting wages from periods when harvest-
ing predominated. Therefore some of the piece-rate wages that are used may
actually be time wages. If this is indeed the case, the estimate of the variance in
true productivity (g) in the Inidian villages will be too low, but the estimated
variance of the known component of productivity (pf-*) will be unaffected. This
will lead to an overestimate of the proportion of productivity that is known.

There are other possible reasons for the difference in the information known by
the employers in the Indian and Philippine samples. For example, the mobility of
the work force may be different in the two areas. As noted above, the extent of
employer ignorance will depend on the exposure of individuals in a particular labor
market. Thus, increased mobility will lead to greater unknown variance in produc-
tivity. Similarly, the size of the labor market may affect the extent of employer
uncertainty; if villages are relatively isolated and individuals arc unlikely to move
from village to village to find employment, information on even casual workers
should be relatively complete. A thorough investigation into the causes of differ-
ences in employer knowledge is beyond the scope of this essay, but it is dearly a
topic of importance for identifying remredies for information problems.

Is There Adverse Selection?

Having decomposed worker productivity into the components corresponding
to those known and unknown by employers, we can estimate the extent, if any,

M. -- of adverse selection in the market. We estimate the covariance of the share of
labor force time spent in piece-rate work (PRS) with the component of produc-
tivity that is not known by the employer.6 The test of adverse selection can be
carried. out using the Philippine data because in the Philippines both types of

6. Specifically, a(w,j. PRS) = (p, PRS) and o(w,;, PRS) = a't P.RS), and thus e(u, PRS) = 

PRS) - a(w, PRS)/a .
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payment methods exist contemporaneously. We cannot test for adverse selection
- -- - using the Indian data because, as noted, in the Indian sample villages piece-rate

wage activities and time wage activities do not occur at the same time of the
year.

The estimated covariation between the difference between actual productivity
and productivity as perceived by employers, u, and the share of labor force time
spent in piece-rate work, PRS, in the Philippine data is 0.021. The associated
asymptotic t-ratio, 1.75, is significant at the 0.08 level, suggesting that there is
adverse selection in the labor market in the Philippines. This estimate and the
variance estimate of u (0.032) in table 6 suggest that a 10 percent increase in the
unobserved component of productivity in the Philippines leads to a 6.6 percent-
age point increase in the share of market work time that a worker devotes to
piece-rate activities ([[o(PRSW)]f/[a2()]JI 10 = 6.6).

Do Employers Discriminate against Women and by Caste?

The Indian villages and the Philippine survey area both exhibit pattens of
time wages by sex that are similar to those in many areas of the world. Table 7
reports the average wage rates of men and women in the two surveys, dassified
by method of payment. In the Indian sample. -male daily time wages are on
average 62 percent higher than those of females; a the Philippine sample, male
time wages are 24 percent higher than female time wages. These differentials by
sex in time wages, however, are not very different from those in piece-rate wages
in the two samples. The differential in piece-rate wages is 87 percent in favor of
males in the Indian villages and 20 percent in favor of males in the Philippine
survey area. Strong differentials in work activities across men and women are
also evident in the two areas. For example, according to Foster and Rosenzweig
(1991), 26 percent of the days men spend in the wage labor market in the Indian

Table 7. Auerage Time- and Piece-Rate Wage Rates by Sex and Caste
in the Indian Survey and by Sex in the Pbilippine Survey

India Philippines
Piece-rate Piece-rate

Itenm ime wage wage Time wage wage
Men 7.87 7.17 23.3 29.7

(1.91) (1.84) (8.,75) (13.3)
Women 4.85 3.83 18.8 24.8

(2.35) (0.82) (5.61) (12.1)
Low-caste men 8.16 6.30 n.a. n.a.

( 1.74) (2.42)
Low-caste women 3.60 3.91 n.a. n.a.

(0.61) (0.71)

n.a. Not applicablc.
Note: For the Indian data, wage rates are in rupees per day and the piece-rate wage is based on the

harvest wage. For the Philippine data, wage rats are in pesos per day from the fourth round. Data for
both countries are for 1984-85. Standard deviations arc in parenthescs.

Source: Authors' calculations.
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' villages are devoted to plowing, the high est-paid activity (24 percent for men in
the- Philippines), whereas only 1 percent of the Indian women's labor market
days are spent in plowing (3 percent in the Philippines). The wage patterns
displayed in table 7 are less clear for differentials by caste in the Indian villages.
The time wages of low-caste women are evidently lower than chose of'other
women, but the time wages of low-caste men are higher than those of all men.

How much, if any, of the time wage differentials by sex and caste exhibited in
table 7 reflect individual productivity differentials, employer's use of proxies for
individual productivity, or employer prejudice? To identify these factors, we use
the information on piece-rate and time wages to carry out a test for the presence

: :- : - of statistical discrimination. This involves the equivalent of a regression of the
rime wage on a series of employer-observed characteristics and on actual pro-
ductivity (ge). We use two observations for the same worker on his or her piece-
rate wages (to eliminate measurement error). These estimates are presented in
table 8, where we have used variables that can be observed by the employer and
are available in the data. These include the worker's age, schooling, and sex for
both samples; height for the Philippine sample; and caste and village for the
Indian sample.

In the equations determining the existence of statistical discrimination, the
presence of a positive coefficient for a particular characteristic implies that
individuals with that characteristic will receive a higher wage than equally pro-
ductive individuals without that characteristic. As noted above, the difference
could arise because of the presence of either taste discrimination or statistical

Table 8. Estimates of Statistical Discrimination in India and the Philippines
ktern India Philippines
Age 0.579 0.424

(3.387) (1.552)
Age squared -0.474

(3.056)
Education -0.005 0.006

(0.393) (0.673)
Male 0.110 0.150

(2.910) (2.844)
Height 0.256

(0.710)
Shirapur village -0.046 n.a.

(1.743) n.a.
Aurepalle village' 0.0 14 n.2.

(0.537) n.a.
Low. caste -0.072 n.a.

(3.986) n.a.
Actal 2worker productivity, pi 0.690 0.761

(9.879) (2.281)

-- Not available.
na. Not applicable.
Note: Results are from maximum likelihood estimation. The absolute values of asymptotic t-ratios are

in parentheses.-
Source: Authors' calculations.
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discrimination. The most striking feature of table 8 is that, among workers with
the same productivity, men are paid a higher wage than women. This differen-
tial is significant and of similar magnitude in the Indian and Philippine villages.
Thus, there is either taste or statistical discrimination in favor of males. Our
findings of significant employer ignorance (table 6) and a covariance between
perceived productivity and sex (table 5) for both populations suggests that statis-
tical discrimination may play an important role. The estimates also indicate that
among workers with the same productivity, low-caste workers in India receive a
lower wage. Again, because caste was observed to be correlated with produc-
tivity, this result may reflect statistical discrimination, although taste discrimina-
tion may also be involved.

Table 9. provides a clear resolution of these issues. In contrast to the equation
for which estimates are reported in table 8, the estimates reported in table 9
control for perceived worker productivity rather than actual productivity. Sex
does not affect the time wage net of perceived productivity in either sample.
Thus we may conclude that the significant effects of sex observed in table 8, and
some of the wage differentials by sex exhibited in table 7, are the result of
statistical discrimination but not taste discrimination. A rather different picture
emerges with regard to the effects of caste. Our estimates suggest that among
workers whose productivity is perceived by employers to be the same, low-caste
individuals are paid a wage 6.8 percent lower than the wage paid to workers of
higher castes. Thus, at least some component of the caste differential in table 8
appears to arise from taste discrimination-a result not very apparent in the
gross time wage differentials by caste in table 7.

The presence of a government employment program in Shirapur provides an
opportunity to examine the hypothesis that taste discrimination, which evi-

Table 9. Estimates of Taste Discrimination in India and the Philippines
India

With dummy
variablefor

Sbirapur
With control interacted

Item for male with caste Philippines
Male 0.030 - -0.143

(0.691) (0.830)
Low caste -0.068 -0.083

(3.655) (4.131)
Low caste x Shirapur - 0.064 n.a.

(1.384)
Worker productivity 0.878 0.946 2.77

as perceived by (8.956) (18.545) (2.13)
employers, A*

-Nor available.
n.2. Not applicable.
Note: Results are from maximum likelihood estimation. The absolute values of asymrcouic i-ratios are

in parentheses.
Source: Authors' calculations.
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dently exists in the study villages, can be reduced or eliminated through the
provision of alternative employment. In table 9 the second set of estimates from
the Indian sample is fromn a specification that includes a dummy variable for
Shirapur interacted with caste. Although the resulting interactive coefficient is
significant only at the 0.15 level, the point estimate suggests that there is sub-
stantially less taste discrimination in Shirapur. Indeed, while one can soundly
reject the hypothesis that there is no taste discrimination in the other villages,
one cannot reject this hypothesis in the case of Shirapur. Of course, there may be
relevant characteristics other than the presence of the government program that
lead to this difference in wages for low-caste individuals across the three villages,
but exploring this issue requires data with more environments. Clearly, how-
ever, the causes of differentials in the extent to which taste discrimination affects
wages are important topics for investigation.

IV. CONCLUSIONS

It has long been argued that employers' inability to completely discern
workers' productivity plays an important role in determining the structure of
labor markets in rural areas of developing countries. Little evidence, however,
has been advanced concerning the importance of this problem. In this paper we
have used survey data from the Philippines, India, and Pakistan to show that
information asymmetries in labor markets in developing countries may be sub-
stantial. These asymmetries are an important influence on the distribution of
wages across workers and over time for individual workers.

Information problems interact in a number of important ways with the pro-
cess of economic development. One of the main features distinguishing labor
markets in developing and industrial countries is the extent of permanency of
labor contracts. The difference can be attributed to a number of factors, includ-
ing the relative importance of firm-specific human capital, as well as the highly
seasonal nature of labor demand in agriculture. This difference in labor con-
tracts has implications for both efficiency and equity because employers with
longer ties to their workers are better able to distinguish differences in workers'
abilities. The equity implications arise because differentials can be rewarded
only when employers know or can measure productivity differentials. The effi-
ciency implications arise because an employer with better knowledge of workers'
abilities will do a better job of allocating workers to tasks.

Informational asymmetries also have important implications for worker
mobility. Unless there is an efficient mechanism for transmitting information
-about worker productivity from one village to another, very little will be known
about the productvity differentials among recent immigrants into an area. As a
result, the problem of adverse selection will reduce both the hiring of recent
immigrants in the time-wage labor market and the average quality of those who
do migrate. Thus, information problems impose a kind of tax on mobility,
particularly of high-productivity individuals, and regional differences in wages
may persist longer than might be the case if differences in individual productivity
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could be readily assessed. A further implication is that family connections may
be import:nn in facilitating migration. As the process of development proceeds,
informational barriers to mobility are likely to lessen because of regional inte-
gration of firms (andl thus informnation) as well as the increased importance of
readily observed signals of productivity such as education, regardless of whether
education affects productivity.

Information (and therefore wage inequality) increases with age because
employers learn about worker prodUCtiVity as workers gain exposure in the
labor market. This finding has imnplications for the distribution of income. In
particular, as population growth slows and the population ages, the inequality
of wages will increase even if there is no systematic relationship between average
wages and age. As the economy develops, inareases in the returns to experience
may eventually swamp age-related informnation effects. Nevertheless, these
effects may be important in the early stages of development.

Informational asymmetries can a. reduce the private returns to human
capital investnent and so attenuate economic growth. From an cquity perspec-
tive, the extent of the wedge between the private and social returs for an
individual will depend in part on the magnitude of inforationali asymmetry
among idividuals with similar observed characteristics. For example, if, as a
result of lower attachment to the labor force, productvity differentials among
women are less lkly to be rewarded than those among men, women will be
especialy likely to underinvest in human capital. This, in rur, leads to greater
male-fermale wage differentials. The magnitude of the informational effect on
nvestment is likely to diminish with economic development, as human capital
investment takes a form that is readily measured (such as educational
attainment).

The results in this paper also suggest that data collection efforts should
mgude information on the form of payment. Because differences in productivity
can easily be compensated when wages are paid on a piece-rate basis, inforta-
tion problems have less impact on the piece-rate labor market. As a result,
inference that ignores the distinction betweendfor of payment may yield mis-
leading conclusions, as we showed in the case of a regression of wages on
calories. Moreover, having information on both piece-rate and rime wages can
be extremely useful for measuring the extent of employer ignorance and how it
changes. Another implication of this research for data collection is the need to
obtain data on the relationship between workers and particular employers; our
findings imply that job tenure decreases information inefficiencies and thus has a
distinct and important effect on wage levels and wage inequality.

Development policy should also be sensidtve to the implications of informa-
tional asymmetries in labor markets. There are a number of issues that we
believe to be of particular relevance. First, because the ability to monitor work
output wifl in part depend on the production technology used in a particular
setting, employers inability to utilize piec-rare paymennt methods under certain
technologies may be a significant barrier to technological change. Under these
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circumstances it would seem relevant to consider the implications of monitoring
costs for the design of agricultural extension projects.

Second, in addition to reducing the extent to which employer prejudices will
lead to lower wages for certain groups, our results suggest that employment
programs can influence the structure of information in the economy. Because
employer ignorance about worker productivity in a particular group depends in
part on the labor market experience of that group, certain groups may be
systematically excluded from the time-wage labor market because of informa-
tion problcns. Thus, employment schemes targeting women or others with low
attachment to the labor force may lead to efficiency increases if this employment
provides employers with better information about the group. Public employ-
ment programs, however, may have a perverse effect on the wages of disadvan-
taged groups if they lead to increased ignorance among private employers by
reducing the exposure of the individuals to private employers.

Third, one solution to information problems in labor markets is to increase
the permanency of employment. The seasonal nature of agricultural employ-
ment is a significant barrier to permanency because the employer may not have
sufficient work for permanent workers during the off-peak periods. The devel-
opment of activities with different seasonal patterns of labor demand may lead
to an increase in permanency and thus reduce the extent of informational
asymmetries.

Fourth, the problems of employer ignorance are reduced to the extent that
individuals work for themselves rather than for employers. Increased small-scale
credit, by increasing the ability of low-income individuals to be self-employed
both in the agricultural and in the nonagricultural sector, may reduce some of
the efficiency costs associated with employer ignorance. Increasing the availabil-
ity of land to poor workers either through land reform or through a shift toward
fixed rental or share contracts will have the same effect.

Finally, because informational asymmetries can lead to underinvestment in
human capital, information problems provide a justification for subsidizing
human capital. The efficacy of educational attainment as a mechanism for pro-
viding information to potential employers will depend on the development of
consistent standards of education across schools.

APPENDIX. DECOMPOSITION OF THE VARIANCE IN WORKER PRODUCTalIv
INTO ITS KNOWN AND UNKNOWN COMPONENTS

In this appendix we establish the information needed to measure the extent of
employer uncertainty about worker productivity and to test for the presence of
adverse selection in the labor market. The objective is to obtain an estimate of
the variance in worker productivity, auNi), and then to decompose this variance
into its known component, U2(p*), and its unknown component, o2(u).

To estimate the component of the variance in worker productivity that is
unknown by the employer, we assume that the piece-rate wage at any particular
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point is equal to actual productivity plus an error term that reflects measurement
error and any idiosyncratic component of the piece-rate wage:

(A. 1) wp,- A + epi

where subscript p indicates piece-rate wages. Assuming that the error terms ep;
are uncorrelated, using two piece rates for each individual, Wpl and Wp2, c2(p) =

cov(wpl ,wP2 ). If piece-rate data include information on different tasks, as in the
case of the Philippines, task controls may be estimated using a fixed-effects
procedure, and a noisy productivity estimate, net of task, may then be con-
structed. The rest of the procedure remains unchanged.

To estimate the component of productivity that is known by the employer, we
compute the covariance of one piece rate and one time wage, w,1, for each
individual. Using equations 2, 4, and 7 (assuming there is no taste discrimina-
tion in equation 4), along with the fact that ui is uncorrelated with p*, and
assuming that the measurement error in the piece-rate wage is uncorrelated with
measurement error in the time wage, we obtain the following: a,aNp*) =
cov(w,1,w,,J. Thus, if an estimate of a,,, the effect on time wages of a unit
increase in perceived productivity, can be obtained, it will be possible to solve
for the known component, a2(p*) and, since 2(g) = e2 (p*) + t9(u), it will be
possible to solve for the unknown component, ac2(u), as well.

The principal problem that arises in estimating a* is that, as noted above, a
regression of the time wage on actual productivity, p, will not yield a consistent
estimate because u is a noisy measure of the component of productivity that
actually affects the wage, g. The implication is that if one can identify variables
that are correlated with g but not with u = A - pA or time wages net of
predicted productivity, instrumental variables may be used to obtain consistent
estimates of the parameters in equation 4.

Instruments are readily available as long as the researcher has access to
worker characteristics that are correlated with productivity, that are known by
the employer, and that can be argued on a priori grounds not to be subject to
taste discrimination. As argued above, an optimiizing employer will form expec-
tations of productivity on the basis of any worker characteristics that he or she
knows. Thus, any characteristics that are known by the employer must be
uncorrelated with the unknown component of productivity, u. As long as these
characteristics are correlated with productivity and are not subject to taste dis-
crimination, they will be correlated with expected productivity but not with time
wages net of expected productivity.

Instead of computing a series of separate covariances, as suggested by the
above discussion, we use an alternative approach to estimation that involves
fitting the theoretical covariance matrix implied by the model and parameters to
the data covariance matrix. There are several advantages to this approach. First,
simultaneous estimation of the different components of the model leads to an
increase in efficiency. Second, if errors are distributed as multivariate normals,
the approach is maximum likelihood and is therefore fully efficient. Third,
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standard errors can be computed for variance estimates, making it possible to
test hypotheses about the structure of information. These and other standard
error's can be corrected so chat they are robust to misspecification of the distribu-
tion generating the data.
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CO.MAMENT ON -I1NFORMATION FLOWS AND DISCRIMNATION IN LABOR
MARKETS," BY FOSTER AND ROSENZWEIG

Nancy Birdsall

This carefully prepared paper makes imaginative use of the limited information
avaiable to employers about their employees. (I'm tempted to say that if the
employers were as clever as the researchers in sorting out the characteristics of
the employees, there would be no information problem in these labor markets.)

Yet I have a sense of dissatisfaction about this paper. The authors do well
what they set out to do; they assess and dissect the effects of poor information in
labor markets in low-productivity, rural economies. But they do not broaden
our understanding of why economies are underdeveloped, nor of what could be
done to spur the development process. The paper brings the fill panoply of
sophisticated economic thinking and careful econometrics to a question that
may not be the correct one-a bit like hitting a small nail with a sledgehammer.
Is this a fruitful area of research, either for improving our fundamental under-
standing of development or for guiding development policy? I do not think so.
This may reflect a failure of my own imagination, and I'll return to that point
later. But first let me illustrate why I do not think so.

Findings in the paper indicate that at least two problems can arise because of
employers' poor information about their employees: job immobility and statisti-
cal discrimination. These two problems impinge on the smooth and efficient
operation of the labor market in poor rural areas. But note that the efficiency
costs which these problems create are largely static-they are inefficiencies that
make iow-productivity agriculture marginally lower than it might otherwise be.
Are these static costs the fundamental development problem or question? As
with the small Harberger triangles that Richard Freeman has mentioned, the
static costs studied in this paper under a high-powered microscope amount to
asking, why is per capita income in rural India $100 a year, when with a one-
time gain from eliminating static inefficiency it might rise to $102 or $103 a
year?

In contrast, we could address questions of efficiency costs in a more dynamic
sense. Why is productivity growth in rural India or in the Philippines 1 or 2
percent a year instead of the 6 or 10 percent recorded in East Asian countries

Nancy Birdsall is director of the Country Econoxnics Department of the World Bank.
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when they were transforming themselves into societies with much higher
incomes?

Take the example of job immobility. The authors show that there will be a tax
on migration for the most productive workers. These workers are reluctant to
move around because when they do so, they separate themselves from employers
who have better information about their characteristics and who thus are willing
to pay them higher wages (when they are paid on a time-wage basis).

This seems to me to be a classic example of a static efficiency loss. If all the
workers in rural India could be put exactly where they ought to be by a one-time
reallocation, thus correcting in one fell swoop the job immobility that arises
from the information problem, there would be a one-time efficiency gain. But
surely for development in the larger sense, this one-time efficiency gain would be
minimal. Such a one-time gain through reallocation might be important in East-
em Europe; if we were able to move people around and get them reallocated
optimally to the tight industries in the right regions, the one-time increase in
productivity would be substantial and would set the stage for subsequent
dynamic growth. But it does not strike me as central in the low-productivity,
rural labor markets of the poorest parts of the world.

The gains that could be realized in India or the rural Philippines from that
one-tune reallocation would surely be less than the gains that could be achieved
by giving every worker in these parts of the world an additional year of educa-
tion or by ensuring-if we could-the correct package of macroeconomic and
structural reforms to get these economies moving and growing.

What if job immobility is itself a cause of underinvestment in human capital?
This does seem more costly in a dynamic sense because it could be self-
reinforcing from one generation to the next. But, as the authors are careful to
point out, the differences in human capital among the workers are not associ-
ated with formal schooling. This is part of the problem; these are differences in
human capital that the employer cannot observe. Once levels of school
achievement increase in a population, it turns out that there is usually a
correlation between unobservable human capital (for instance, innate ability)
and schooling, and the problem of unobservable (to the employer) human
capital is eclipsed. A straightforward approach to the employers' information
problem, and thus to any costs of labor immobility, might be simply to
increase the supply of schooling. More education would resolve much of the
problem of concern to the authors-that is, the employers' lack of information
about their employees.

Consider another example: statistical discrimination. The authors propose a
nice method for distinguishing taste discrimination from statistical discrimina-
tion. For women in the sample for rural India, they find no evidence of taste
discrimination. They do find, however, that there is statistical discrimination
and that it has a substantial effect on the earnings of women in that sample.

The negative effect of this statistical discrimination on the logarithmic wage of
women, as shown by the coefficients, is similar in absolute terms to the positive
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effect we expect from an additional year of schooling, as seen in a standard
regression of earnings on schooling. In short, statistical discrimination in rural
India reduces a woman's wage about as much as one extra year of schooling
increases the wage in most developing countries. On the one hand, this is a large
effect, especially in societies where average schooling is as low as two to three
years. On the other hand, the story of development over the past few decades
has been one of rapid expansion of schooling, so that now we see in most
developing countries virtually 100 percent enrollment in primary school. These
may not be very good primary schools, and not all students complete primary
school. But compare the effect of statistical discrimination in terms of a static
efficiency loss to the static and potential dynamic gains a society reaps by edu-
cating girls (see Summers 1992). The existence of stadstical discrimination
reveals welfare losses for women as a group. But its elimination in rural India
would not in itself matter much for development-not the way that eliminating
lack of schooling would.

It is worth considering the dynamic costs that may occur as a result of statisti-
cal discrimination. For example, such discrimination may reduce the willingness
of parents to invest in girls' education, so that from one generation to the next
there is underinvestment in girls' education (see Birdsall and Sabot 1991). But
again, the real issue and point of leverage is to increase access to girls' education.

In their concluding section, the authors do point out some policy implications
of their research and touch indirectly on dynamic costs. They note that pro-
grams such as land reform and better access to credit would increase the number
of small landowners; this would reduce the efficiency costs associated with labor
immobility, since small landowners do not have the monitoring and information
problem of large landholding employers. These are steps that might bring larger
and more dynamic gains. Similarly, they note that agricultural technology that
minimizes the costs of monitoring workers (given the information problem)
should be developed and encouraged in rural areas and that certain approaches
to targeting public programs could help to reduce the statistical discrimination
problem.

In the end, I remain skeptical about the value of this work for understanding
critical development questions. But my experience with the work of Mark
Rosenzweig and his various coauthors over time is that these microanalytic
studies, because of their emphasis on understanding human behavior in response
to the economic environment, insinuate themselves into our thinking in impor-
tant ways-and eventually do turn out to have implications for the way in which
we address development questions.1 So my dissatisfaction with this paper may
ultimately reflect my own failure of imagination.

1. Similar microeconomic analysis has greatly increased our understanding of the links between devel-
opment and family choice in such areas as education, investment in girls versus boys, fertility, and the
links among factor markers in poor rural economies. See, for example, the review artides and citations in
Rosenzweig (1988), Behrman and Deolalikar(1988), Birdsall (1988), and Schultz (1988).
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FLOOR DiscUSSION OF THE SVEJNAR AND FOSTER-ROSENZWEIG PAPERS

In response to discussant Marek Gora's comments about the legacy of poor
motivation to work under the command system, Svejnar said he thought West-
ern economists probably underestimated that factor because they think people
will always work harder given reasonable incentives. He said that he had been
struck by the inertia in Central Eastern Europe, which he saw now was reflected
in the slow emergence of markets. One positive aspect of the situation was that
unemployment was not linked to poverty so much as to waiting things out. In
the parts of Czechoslovakia that had the highest unemployment rates, for exam-
ple, workers were being imported from the Ukraiie because wages in the boom-
ing construction sector were so low that local workers didn't want to do the
work. So the unemployment figures didn't necessarily mean hardship and priva-
tion, although that might come. In response to G6ra's question about if, and
how, people could be motivated to work harder, Svejnar wondered how it could
be done in the context of state ownership, given that privatization was proceed-
ing very slowly.

A participant from the World Bank said that he was struck by the apparent
conflict between Svejnar's discussion and what Larry Summers had said earlier
that day. Svejnar had said that worker-controlled enterprises did fine if they
operated in a competitive environment and that Eastern Europe's experience
under worker control was satisfactory. But Summers had said that things got
worse if you went from central control to markets without incentives-a posi-
tion Svejnar found too simplistic. Manuel Hinds of the World Bank, said the
participant, had suggested in his research that workers given control of an
enterprise with $10 million in capital would be tempted to simply decapitalize as
quickly as possible, which would soon leave the country with little or no capital
stock. What one saw in countries with worker control was centralized regula-
tion to prevent that kind of abuse, so it wasn't really pure worker control. One
also saw pressures for subsidies or loans at negative interest rates. Codetermined
solutions were useful, said the participant, but only under privatization, when
the workers were part owners, so they didn't have an incentive to decapitalize.
The Bank had a proposal on the table, he continued, that would privatize
enterprises in the Russian Federation and give workers roughly 25 percent own-
ership. He asked if Svejnar thought that was an appropriate balance.

This session was chaired by Gcershon Feder, chief, Agricultural Policies Division, Department of Agri-
culture and Rural Development, the Wo%rld Bank.
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Sveinar responded that managers of state-owned enterprises told him that
their hands were tied because wage levels were regulated. Was it possible to
control state enterprises while at the same time providing strong incentives? The
wage norm was imposed out of concern that managers in these firms would
decapitalize and siphon off wealth, ultimately destroying the enterprise. If the
decision was that distorting an important market was worthwhile for macro-
economic stabilization and long-term gain, why not impose such a constraint
directly in a way that wouldn't distort the labor market? Why not impose
binding taxes and force the owner (in this case, the state) to reinvest and achieve
a certain rate of return? In a way, said Sveinar, this would be a commercializa-
tion of stace-owned enterprises, which the Bank has looked at in various
countries.

As to what role worker participation in profits could play, in a recent article in
Comparative Economics Svejnar and a coauthor had examined the Yugoslav
experience and had found that outcomes had been greatly affected by social
ownership and government intervention (for example, banks being owned by
enterprises), two factors that were not necessarily features of worker participa-
tion. He thought that if you isolated the issue of worker participation-whether
in management, ownership, or profits-you would not see negative effects.

The codetermination example was a good one, said Svejnar. The question
always has to be, how do you impose the constraints that are needed? As for the
specific question about Russia, evidence about the benefits of worker ownership
was very weak. If one were to ask whether it was better to go for profit-sharing,
worker ownership, or worker participation in management or decisions, the
evidence on ownership was in some sense nonnegative, but it was not very
strong either way. Svejnar said he would use different criteria, worrying about
such things as how to boost productivity.

An economist from the World Bank who had studied the worker participation
issue said there really wasn't a contradiction because in Yugoslavia it had only
appeared that workers were the owners and decisiomnnakers. Political elites were
the real owners, so it was no wonder that workers would opt for money in their
pockets if they were given a chance. He had observed another interesting feature
of worker participation in Eastern Europe and the former U.S.S.R.: worker
participation did not preclude shedding labor. He had visited a steel mill where
the workers themselves, through the workers' council, had laid off 2,000
workers, about a third of the total. He asked for a more thorough evaluation of
what the Bank calls proactive labor market policies-for example, training and
public employment programs; wage subsidies; job creation or unemployment
reduction measures (such as direct government spending or investment tax
credits); and public employment programs.

Svejnar said that there were many examples like that of the steel mill just
mentioned. German workers had okayed Volkswagen's moving its plant to the
United States, for example, after thc long-term benefits were explained to them.
Svejnar also agreed that more attention should be paid to proactive labor poli-
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des. Eastem Europe should be focusing on income maintenance; they were
giving these policies less attention by default. He had always argued that the
Czechoslovak government should ask workers to build highways and similar
projects, but things were at a crossroads in these areas, and you could not get
workers to work even though unemployment was rising fast.

Gershon Feder (chair) asked if any studies had distinguished between the two
effects of worker participation in nonagricultural enterprises: the effect on man-
agement decisions (such as what the wage rate should be and what investments
should be made, and for how much) and the effect on worker effort. Did
Manuel Hinds' work criticize worker participation on one count or both?

Svejnar said he thought worker participation had been criticized on both
counts but especially the first. The answer depended on how sophisticated a
model you used. Very simple models say that the larger the group, the more you
have a free-rider problem; in the cooperative model, workers self-monitor. The
outcome varies with the approach. The best empirical studies examine
enterprise-level panel data, looking at the performance of firms with different
degrees of worker participation, ownership, decisionmaking, and profit. The
weakness of the data is the amount of variation; firms either have worker
partcipation or don't have it, but ownership may range from 10 to 60 percent.
Svejnar said they hoped in the ongoing World Bank research project to get
before-and-after data on enterprises in Central and Eastern Europe so that they
would effectively have a laboratory experiment.

Nancy Birdsall's (discussant) criticism of Rosenzweig's paper elicited a strong
reaction. A participant from the World Bank felt the implications of the paper
were serious. Rosenzweig had shown information problems to exist in a labor
market in which workers and employers lived in the same village, knew a lot
about each other, and were evaluating rather simple tasks, such as how much
cotton you can pluck in an hour. If you found both taste and statistical discrimi-
nation there, consider how much more serious they would be in complex situa-
tions where employers didn't live near or know workers and where jobs were
more difficult to evaluate.

A participant from the University of Minnesota agreed that the paper raised
important issues for development-not so much for the efficiency loss as for
equity of access to employment. The problem was probably more serious in
urban labor markets employing casual craft labor, such as the construction
industry. He thought the paper provided a theoretical basis for segmenting labor
markets by such criteria as gender, ethnicity, and kinship. The paper showed
that poor people with a gender or kinship connection associated with low pro-
ductivity were shut out of labor markets. Alleviating the information problem
might help alleviate poverty.

Rosenzweig came to BirdsalPs defense. He said he'd been asked to do a paper
on discrimination and his response had been that he hadn't thought it was an
important issue for development for some of the same reasons Birdsall had
given. He had thought it might be interesting, though, to look at discrimination
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in the broader context of information problems, since they were able to compare
data on people who had worked for both piece rates and time wages in the same
area. He agreed that the implications were even worse for more complex work,
where skill differentials were more subte. Choosing the wrong economist or the
wrong corporation president would have far broader ramifications than choos-
ing who was going to do the weeding.

On the one hand, the cost of information-related problems in casual rural
labor markets must not be high, or employers would do something about it.
Rosenzweig saw a ccrtain irony there. It had cost economists hundreds of thou-
sands of dollars to interview rural workers to understand the data on piece-rate
performance and time-pay performance, and in principle the farmers could do
the same thing. But they don't do it, for a good reason: despite large discrepan-
cies between true productivity differences among workers and what employers
know about them, the consequences of their misallocations are no; that serious.

On the other hand, in thinking about economic transitions, one should antici-
pate the emergence of institutions and problems. It is important, for example, to
understand the informational implications of reduced population growth and an
aging population. Wage inequality will increase; the question is, whether to do
something about it or not. Inequity of distribution is exacerbated by information
problems. Moreover, as skiffs become more subtle, more important, and more
differentiated, different payment fonns may emerge, and employers may have to
do things to cope with these problems, through tenure, tests, or other instru-
ments. A lot of research in labor economics is focusing on what the optimal
forms of compensation are, and information problems are part of what one
looks at to explain different payment methods. We need to think more, said
Rosenzweig, about the consequences of information problems-about whether
they will become more important to development, whether they will hinder it,
and what we should expect to see as labor markets alter.

Birdsall said that as she had predicted, the discussion had revealed her own
failure of imagination about information problems. The challenge, she said, was
to explore dynamic efficiency losses and their unpleasant connection with the
equity problem. Statistical discrimination deserves more thought because it dis-
courages the next round of investment in human capital for the groups experi-
encing discrimination-including women and people of lower castes-leading to
another round of perhaps more intensified discrimination, so that we could end
up with a serious self-reinforcing situation.

The paper had tentatively suggested that employment programs influence the
structure of information programs in world labor markets, so one speaker
thought there was something to be said for pushing employment programs and
examining the implications and effects of individual programs in specific settings.

A Bank participant said he had always been puzzled by the term "statistical dis-
crimination," which had never struck him quite as discrimination. If two groups
differ in average productivity, they should be paid different wages. The problem
would come if discrimination affected workers' motives to improve themselves,
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which was a much more subtle thing. Rosenzweig said that while it was fine if
employers used all the information they had to reward employees, problems arose
when employers couldn't perceive productivity differences among workers and
where there was a gap between true productivity and an employers' assumption
about productivity for workers with less exposure in the labor market-women,
especially, who were therefore discriminated against as a group in the market.

To darify the problem of statistical discriminadon, another participant gave the
example of a university that was hiring professors. If you were at such a university,
he asked, would you be more likely to hire a professor who you knew was a solid
scholar, or a professor who had a 50 percent chance of being Einstein and a 50
percent chance of being an idiot? It depended, of course, on whether you had an
option to fire people. If you could, then you might hire the possible genius. If he
turned out to be a genius and could prove it to everybody, he might stay, but he
might also move on. If you could keep private the information that he was terrific,
he would be more lilcely to stay. Using that argument, it seemed wrong to argue that
uncertainty about productivity would lead to discrimination. Rosenzweig agreed
with the speaker in that context but said that in casual labor markets you didn't get a
chance to find out, and infonnation was kept private.

Nancy Birdsall posed this situation: if one had a son and daughter who were
equally able, if there were a positive interaction between ability and returns to
investment on schooling, and if there were statistical discrimination against
women (if employers perceived productivity X for all women and productivity X
plus Yfor all men), then, given scarce resources, all other things being equal, one
would be inclined to invest in more human capital for the son than for the daugh-
ter. Another participant said that because of such discrimination, the opportunity
cost would be lower for the daughter than for the son- In the lively discussion that
followed, one participant observed that these phenomena are quite subtle.

Rosenzweig tried to clarify the main point he was making by saying that in a
particular situation-say, harvesting-you might observe that women were 20
percent less productive than men. In that situation, to pay women less would be
rational. But when men and women are observed to be equally productive at
harvesting, women are still paid 20 percent less. The nice thing about their study
was that it compared the same workers in essentially the same task but under
different payment schemes. Nobody had a problem with payment under the
piece-rate scheme; inequity set in under the time pay scheme. And that was why
Rosenzweig had made the distinction in his paper about 'good" (statistical) and
"bad" (taste) discrimination.

A participant from the International Labour Organisation (ILO) linked the two
papers by reporting that in ILO studies of labor markets in the transitional econ-
omies, particular groups were suffering disproportionately-including women,
minorities, older workers, and the disabled. Something like 78 percent of the
recognized unemployed in Russia were women, he said, and many of the unem-
ployed were highly qualified. He agreed about the need to complement the current
analysis with a consideration of different labor market policies.
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Knowledge, Property, and the System Dynamics
of Technological Change

Paul A. David

Technological change and its relationship to the growth of knowledge are considered
herefrom a general systems-tbeoretic perspective. The traditional linear model that has
influenced economic tbinking and policy analysis suggests a unidirectional flow of
causation, from exogenous fundamental discoveries in science leading eventually to
technological inventions, innovations, and the diffusion of new products and produc-
tion techniques. Scientific and technological advance should be approached, instead,

from a general evolutionary viewpoint, as a phenomenon of 'organized complexity"
that results in cumulative and irreversible transformations in knowledge and use of
economic resources.

This paper examines some of the system effects of various institutional solutions to
the so-called appropriability problem affecting the production of information. It points
out some of the science-technology interactions that have often been overlooked and
discusses the implications of positive and negativefeedbacks between the dynamics of
innovation and diffusion. It concludes by considering what these may itnplyfor discus-
sions of North-Soutb differences over the policy of strengthening protection for intellec-
tual property rights.

For a long time, most economists' conceptualizations of technological progress
have been held in thrall by one or another expression of the linear, reductionist,
analytical approach that has dominated the discipline as a whole. There is a lot
to be said for trying to understand the workings of a system as complicated as an
economy by examining the behaviors of its component parts and trying to
characterize the equilibrium states of the various subsystems that can be identi-
fied. This is what we do in neoclassical microeconomics and related branches of
analysis. Difficulties do tend to arise, however, in grasping the ways in which
these subsystems can interact. This is especially true when some of the sub-
systems are driven far from the neighborhoods of their more readily charac-

Paul A. David is William Robertson Coe Professor of American Economic History in the Department
of Economics at Stanford University. This paper was originally drafted while the author was a fellow at
the International Center for Economic Research (iCER), Vllla Cualino, Turin, Italy. The aurhor extends
his gratitude to ICER and its staff for their hospitality and to Crisriano Antonelli, Wesron Headlqy, Paul
Romer, and Francisco Sagasti for their helpful comments.
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terized equilibrium states. The behavior of the system as a whole frequently
diverges from what one is led to expect by simply adding together the effects
identified in analyses of its constituent subsystems.' Economists are rather belat-
edly rking a more serious interest in the analysis of nonlinear dynamic systems.
Our colleagues in the natural sciences long ago saw that the paradigm offered by
dassical (Newtonian) mechanics was not the only-or, indeed, the most
useful-way of thinking about dynamical processes.

Yet old habits die hard, especially habits of the mind. Consider the persistent
influence of what I refer to as the Simplest Linear Model, or SLIM. This ele-
mentary and familiar construct depicts technological change and productivity
growth as the end results of a unidirectional causal sequence, often graphically
represented by a series of boxes, each connected to the next by a single arrow
pointing from left to right. The system flow-chart tells us that (1) fundamental
science yields discoveries, which lead to (2) experimental findings of applied
science, which lead to (3) acts of invention, which provide the stimuli and basis
for (4) entrepreneurial acts of innovation (commercial introduction of novel
products and production methods), which incite (5) imitation and so bring
about (6) diffusion of the new technology into general use. From diffusion will
flow changes in productivity and welfare improvements but also quite possibly
profound alterations in market structure and untoward effects such as the dis-
placement of workers, the downward valuation of assets rendered economically
obsolescent, and the demise of firms that fail to adapt to the competitive pres-
sures unleashed by more efficient methods and better-quality products.

I am by no means the first person to notice that this idealized sequence of
events vastly oversimplifies and distorts the workings of the world.2 It is widely
appreciated that for much of the world's history new technologies had little
indebtedness to what we would call "science.? Even today, inventions do not
necessarily follow from applied scientific discoveries. Furthermore, important
developments in applied science-consider recent breakthroughs in high-
tenperature superconductivity, as one example-often occur well in advance of
an understanding of the fundamental processes underlying the phenomena in
question. Technological mastery may run far ahead of science and is in many
regards both a stimulus to scientific inquiry and the means whereby such
inquiries can be conducted.

Most of the criticisms that have been lodged against SLIM focus on three
glaring deficiencies. The first problem, which has just been reviewed, is the
inadequacy at an epistemological level of the account it provides of the evolution

1. See Rapoport (1986) for a useful discussion of the strengths and limitations of the analytic and
holistic, or gestalt, approaches to cognition and an introduction to general system rheory. The application
of a systems approach to science and technology polinmaking has been discussed by others, notably in a
thoughtful monograph by Sagasti (1972).

2. See, for example,, the detailed critique of the classic linear model by Kline and Rosenberg (1986),
which gives special attention ro the complicated ways in which product and factor demand conditions and
interrelated derveopments in scienrific and technological knowledge impinge on the innovation process.



David 21 7

of the stocks of scientific and technological knowledge. The second is the depic-
tion of science as neatly separated into fundamental and applied compartments,
with the activities carried on in the first compartmnent being exogenous to the
economy and therefore appearing in the role of the driver of the entire sequence
of activities and events. The determinants of induced invention and the institu-
tional conditions affecting market-oriented investments in research and develop-
ment (R&D) thus receive no explicit notice. Instead of extending an influence
backward into the search for scientific principles that will help guide a profit-
motivated research in quest of prespecified new products or production tech-
niques, would-be inventors in the world of su.mr await their cues from the realm
of autonomous science.

The third major distortion of reality is that changes in the technological
opportunity set available to producers are conceptualized as resulting from dis-
crete advances or research breakthroughs. There is a great deal of evidence,
however, that most long-run increases in technical efficiency and dedines in the
price-performance ratio of products in an industry have been the result of the
cumulation of a myriad of small improvements. These incremental modifica-
tions are usually based on experience gained in actual production operations and
in the repeated interactions between the users and the manufacturers and ven-
dors of complex products. In short, endogenous experience-based learming,
which is predicated on having gotten beyond the innovation stage, is an impor-
tant source of the technical developments that SLIM would ascribe to an anterior
stage of invention.

These three lines of criticismi hardly exhaust the list of features of SLIM that are
sufficiently problematic to deserve notice at the outset. Even more glaringly
absent from sumt is a recogcition of the way that past, current, and anticipated
future economic conditions determine decisions affecting the allocation of
resources in the several activities distinguished by the schema. The interconnec-
dons between the generation and the diffusion of innovations need to be articu-
lated in ways that the unidirectional flow of influence will not admit.

Although seemingly innocuous, this way of organizing one's thinking about the
process of technological change has had some subtle and pernicious influences
which persist despite critiques of the model. Using SLIM, each stage of the dynamic
sequence is seen as characterized by a distinctive resource allocation problem that
can be separately addressed for purposes of policy analysis. Thus, government
subsidies for organized science are designated as the "policy fix" for public goods
problems connected with fundamental scientific knowledge. Intellectualproperty
rights policies are seen as the appropriate choice of a policy instrument to stimu-
late invenrion and innovation (commercialization), although at the undesirable
sacrifice of wider diffusion. Different policy measures are addressed to the sepa-
rate stages-as indicated by designations such as basic science policy, science-
technology transfer policies, innovaton (company-financed R&D support) poli-
cies, and, in the United States recently, technology diffusion policies-and their
effects are implicidy presented as separable and additive. This approach does not
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address policies that have side effects or knock-on effects that may show up as
perverse consequences elsewhere in the system.

Economic analysis needs to move beyond SLIM to articulate the interdepen-
dence and interactions among the subprocesses in the overall system governing
the production, distribution, and utilization of scientific and technological
knowledge. Scientific and technological advance may more usefully be
approached from a general evolutionary viewpoint, as a phenomenon of "orga-
nized complexity" that results in cumulative and irreversible long-run change. A
systems-theoretic view would emphasize the interchangeability of supposed
causes and effects as the context is varied. It would notice the existence of intricate
feedback loops, including positive feedbacks that will, if sufficiently dominant,
lead to the existence of multiple equilibria and to nonlinearities that may cause
catastrophe-like discontinuities in the dynamic responses to policy interventions.
A program of this kind would enable us to understand technological change as a
channeled historical process that exhibits strong aspects of inertia and continuity
but that also is capable of generating abrupt changes in pace and direction; it
would enable us to begin to frame policies for differently situated economies
accordingly.

That, however, is not a simple program. Nor is it one that can be systematically
pursued here. What I shall attempt, therefore, is to resurvey some of the familiar
terrain with an eye for features that cannot be readily seen from the SLIM perspec-
tive but appear more salient from a complex systems perspective. In section 1, I
examine some little-noticed interactions, dynamic feedbacks, and nonlinearities
between science and technology that affect the generation of knowledge through
organized R&D processes. I try to show why it is important to achieve the contex-
tually appropriate mix of public patronage, governmental procurement contract-
ing, and protection of intellectual property rights.

In section II, I identify various feedback mechanisms (positive and negative)
that link technological innovation and diffusion. Their implications are shown to
include various possibilities that perverse results will arise from the interactions of
policy interventions which often are supposed to be separable and additive in their
effects. In section III, I reconsider from the systems perspective thus gained the
current proposals for global harmonization of intellectual property protection
regimes. I condude that even if it were legitimate to identify the interests of
industrial and developing countries with the earlier and later stages, respectively,
of the linear model's activity sequence-with invention and innovation in the case
of the industrial nations, and with imitation and diffusion in the case of the
developing world-that is not sufficient to indicate the areas of conflict and con-
ciliation between them in regard to the protection of intellectual property rights.

I. THE GROWTH OF SCIENTIFIC AND TECHNOLOGICAL KNOWLEDGE

The economics of information and its bearing on the production and distribu-
tion of scientific and technological knowledge is a logical starting point for our
discussion. To avert later confusion, a few definitions and terminological dis-
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tinctions will be introduced before plunging into the substantive issues. A num-
ber of terms employed throughout this section have precise meanings that differ
somewhat from those assigned them in ordinary language usage.

Information is knowledge reduced to messages that can be transmitted to
decision agents. This accords with the standard information-theoretic view in
economics that such messages have information content when receipt of them
causes some action or alteration in the subjective or objective state of an agent.3

Transformation of knowledge into information is thus a necessary condition for
the exchange of knowledge as a commodity. When a knowledgeable agent puts
what he or she knows into a form with legally protected use-rights, we may say
that the commodity in question is information. This is the case with a propri-
etary report for a client, a copyrighted publication, or a patent describing an
invention.

Information can be disclosed (made available by one agent for transmission to
others) without valuable consideration being demanded. In other words, infor-
mation is not an economic commodity by its very nature because it also may be
left as a free good. The transformation of knowledge into information commod-
ities does not suffice, however, to remove the special features of knowledge (and
information) that oblige us to distinguish it from the run of ordinary commodi-
ties exchanged through conventional markets. Correspondingly, it will be seen
that the production and distribution of additions to the stocks of scientific and
technological information call for reliance on some special resource allocation
mechanisms.

Codified and Tacit Knowledge and the Properties
of Information as a Commodity

Knowledge can be gained through accidental discoveries, or it can emerge
from systematic, rational inquiry and observation, but in all cases knowledge
products are distinctive rather than homogeneous goods. In addition to being
highly differentiated, knowledge is characterized by an extreme form of indi-
visibility: it is sufficient, at least in principle, to acquire a specific piece of
knowledge once. There is not much social advantage to repeating the process of
its acquisition; although the wheel does seem to have been invented on several
occasions, the documented instances occurred in different and isolated societies.
But the most important characteristic of knowledge is the possibility of its being
possessed and enjoyed jointly-even simultaneously-by different individuals.
This property in a commodity may be referred to as perfect expansibility.4

3. Shannon's well-known measure of the quantity of infonnation was fornulated to serve the specific
needs of communications theory (see Shannon and Weaver 1949) and has been found unsuitable for
application in economics (Arrow 1969; Marschack 1971).

4. Following Thomas Jefferson (Koch and Peden 1972, p. 629), who wrore of ideas being -like fire,
expansible over all space, without lessening their density at any point, I suggest expansible as an
alternative to the term nonrival. The latter term has been introduced by Romer (1990 and in this volume)



220 Knowledge, Property, and the System Dynamics of Technological Change

Knowledge, in being expansible, displays one of two properties commonly ass,-
ciated with the general category of public goods. The other defining attribute of
a public good-the nonexcludability of individuals from its use-is not neces-
sarily present in the case of knowledge because it remains quite possible to
enforce exclusive use. Intellectual property rights are social contrivances that
prevent nonowners from using information for certain purposes even though
they have gained possession of it.

While these latter observations form the point of departure of the classic
analysis of the economics of R&D (Arrow 1962), they hardly can be daimed as
modem insights. Consider the following passage in a letter written in 1813 to
Isaac McPherson, a Baltimore inventor, by Thomas Jefferson:

If nature has made any one thing less susceptible than all others of
exclusive property, it is the action of the thinking power caled an idea,
which an individual may exclusively possess as long as he keeps it to
himself; but the moment it is divulged, it forces itself into the possession of
every one, and the receiver cannot dispossess himself of it. Its peculiar
character, too, is that no onre possesses the less, because every other pos-
sesses the whole of it. He who receives an idea from me, receives instruc-
dion himself without lessening mine; as he who lights his taper at mine,
receives light without darkening me . . . Inventions then cannot, in nature,
be a subject of property. Society may give an exclusive right to the profits
arising from them, as an encouragement to men to pursue ideas which may
produce utility, but this may or may not be done, according to the will and
convenience of the society, without claim or complaint from anybody.
(Koch and Peden 1972, pp. 629-30, emphasis added)

Codification of knowledge is a step in the process of reduction and conversion
that renders the transmission, verification, storage, and reproduction of infor-
mation especially casy. Codified information typically is organized and
expressed in a format that is compact and standardized to facilitate and reduce
the cost of such operations. The demand among any community for codification
of knowledge in a given form will be influenced in part by the recognizability of
the encoding conventions employed. The encoding conventions affect the
decipherability of the compressed message and the ease of making a translation
from an abstract, generic formulation to one that will have specific applicability.
The degree of comprehensiveness, or sufficiency, of the codified communication
also matters, as does the reliability of the source and the availability of means of
certifying the accuracy of the information. If essential data are omitted or

to describe the possibility of a given piece of information being used concurrently by a number of
independent users. Nonrival, however, is a confusing termn in this context because although it is intended
to indicate that the nature of the good itself does not require competiEion among individuals for its
poession, such individuals well may be economic rivals in the market and may therefore compete for
exdusive possession of the information in question.
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thought to be inaccurate and are costly to validate and to replace, the value of
the message to the receiver must be reduced.

On the supply side, whether or not knowledge is put into codified form is in
part a question of how costly it is to do that and in part a matter of whether and
to what extent there are rewards for the extra effort entailed. Certain kinds of
knowledge that are tedious and costly to describe precisely in words may be
easily and cheaply conveyed in pictorial or other modes. Graphical representa-
tions can be directly displayed and are less subject than expressions in natural
language to errors of translation. Consequently, it would seem that the first-
order effects of improvements across the range of infornation technologies
would be to increase the extent of codification, as well as to expand potential-
intemational access to the stock of codified scientific and technological informa-
tion.5 Yet, somewhat paradoxically, because the process of codification
enhances the convenience of transactions involving information commodities, it
interacts with technologically driven reductions in the costs of transmitting and
processing data to render the knowledge they convey all the more subject to joint
possession. It also makes the retention of exclusive use more dependent on the
interposition of artificial obstructions to access. I shall return to consider the
implications of this for both the producers and the users of such knowledge.

The foregoing discussion of codified knowledge should not create the impres-
sion that knowledge of all kinds can now be transmitted at negligibly small
marginal cost or that the private and social costs of filtering, interpreting, and
utilizing information are insignificant. In juxtaposition to codified knowledge,
the concept of tacit knowledge refers to the common perception that we aJl are
often generally aware of certain objects without being focused on them.6 That
does not make them less important: they form the context in which focused
perception becomes possible, understandable, and productive.

Like the knowledge that is codified and packaged as information, tacit knowl-
edge can, in principle, be freely shared or exchanged. The transfer process
usually involves demonstrations, personal instruction, and the provision of
expert services (such as advice and consultations) by those who possess the
knowledge that remains in an uncodified form. But the arrangements for effect-
ing such transfers, and the extent to which they occur among scientists and
between scientists and members of other communities-such as industrial and
military technologists, health care providers, and the polity at large-are various
and remain to be studied more fully.

S. Eisenstein (1980) emphasizes the important effects of the wider circulation of scientific findings
(both valid and nonvalid, as it turned out) that Rowed during the seventeenth century from the reduced
costs of printing books and pamphlets containing pictures accompanied by textual explanations and
comments. The modern analogue is the revolurion that is in progress in the computer generation and
transmission of scientific and engineering information in graphical forms. See, for example, National
Academy of Sciences (1989).

6. This follows Polanyi's (1966) conceptualization.
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Recent discussions of the economics of R&D and technology transfers, how-
ever, do recognize the significance of tacit components of technological knowl-
edge. They emphasize that the information contained in papers, patents, blue-
prints, and other forms of codified knowledge often will not be sufficient to
implement the technology in question. Complementary know-how is required,
and to acquire it will be often an expensive proposition.7 The worlds of the
technologist and the scientist resemble one another more closely in this regard
than has been supposed by some of the leading philosophers of science-and
those who have paid them heed. Nagel (1961), Hempel (1966), and Popper
(1968) emphasized the epistemological bases for distinguishing between the
scientific and other modes of human understanding, stressing formal meth-
odological rules of scientific procedure. By contrast, Polanyi's (1966) insights
concerning the role of tacit knowledge have led more recent observers, such as
Latour and Woolgar (1979), to see the practice of science as a craft. That is,
science draws in an important way on field- and laboratory-specific sets of skills
and techniques-expertise in scientific know-how. These forms of knowledge
are acquired experientially and are transferred by demonstration, rather than
being reduced immediately or even eventually to conscious and codified methods
and procedures. Thus both codified and tacit knowledge are generated by scien-
tific researchers, and both are used to produce further knowledge.

Feedbacks and Interactions between Advances in Technology and Science

Advances in the domains of science and technology appear entangled with one
another in complicated ways. It will become evident in the next subsection that
the interdependent relationships between the conduct of scientific research
aimed at publication, on the one hand, and the pursuit of proprietary knowledge
for commercial purposes, on the other hand, must be affected by the mix among
the various institutional arrangements established in a given society to support
research activities. The mix of institutional arrangements also affects the bal-
ance between the growth of the stock of scientific knowledge that is codified and
made public and the accumulation of tacit knowledge. Much of the knowledge
that we are apt to designate as belonging to the realm of technology is likely to
take a form that is specific as opposed to general, and idiosyncratic as opposed
to universal. Although it may be codified so that property rights to its use can be
secured, much of it will remain tacit.

Before discussing the institutional complications, it is worth noting that tech-
nological progress impinges in a causal way on the growth of the stock of
scientific knowledge. The connections I have in mind here are essentially epis-
temological, for they have to do with the way in which scientific knowledge is
gained. I have in mind here something additional to the point that artificial

7. See Pavitt (1987), Rosenberg (1990), Nelson (1990), and, with special reference to the role of tacik
knowledge in technology transfers involving developing countries, Arora (1991). The early work of Teece
(1976) recognized the problem of tacit knowledge as a major source of the surprisingly high costs of
technology transfers within large multinational corporations.
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phenomena may pique the curiosity of the purest of scientists-as the effects
observed in the cycle of the steam engine's operations provoked the nineteenth-
century development of thermodynamic theory, beginning with the work of Sadi
Carnot. I want instead to emphasize what may be called the "instrumentation
interconnection" between science and technology.

Practicing experimental scientists have to make observations, measurements,
and calculations. Some of the apparatus and technical skill that they develop in
the course of their work is quite simple, and some of it represents the solutions
to enormous technological challenges. High-energy particle physicists-at facili-
ties such as CERN in Geneva, FermiLab in Batavia, Illinois, and sLAC in Stanford,
California, for example-have constructed huge and intricate pieces of scientific
apparatus to generate, detect, record, and analyze the products of particle colli-
sions. Just as such technologies pose explanatory challenges to the scientists, the
work of the scientist poses technological problems, the solutions to which may
find applications in industrial spheres.5 In this respect the expansion of the scale
and diversity of scientific research activities has contributed in a very direct and
immediate fashion to generating new technologies. The use of laser techniques
for aligning laboratory apparatus, and their subsequent wider application in
surveying and construction work, is one instance. Similarly, the computational
needs of natural scientists (perhaps even more than those of engineers) have
renained a force driving the technical development of high-speed electronic
computing.

That is only half of the story. The other half, involving the reverse flow of
causation along the instrumentation interconnection-from the improvement
and standardization of instruments for measurement and data analysis to the
practice of science-is no less important. The standardized definitions of physi-
cal units, and the associated concepts and law-like relationships among them,
permit scientists working in different laboratories situated in different countries
throughout the world to communicate their findings readily and so cooperate in
adding to the stock of verified knowledge. Many of the standardized definitions
are operationally grounded in standardized measurement procedures. These
procedures can be implemented with standardized apparatus (for example,
pieces of equipment as simple as the voltmeter and the ultracentrifuge or as
complicated as the electron microscope) that can be produced in long produc-
tion runs and marketed at far lower unit costs than the laboratory-constructed
prototypes. Thus standardization has a dual influence on the progress of scien-
tific knowledge.

First, the introduction of such equipment almost invariably raises the task
productivity of scientific researchers by permitting faster and more accurate
measurements and data analysis. Of course, qualitative advances have resulted
from being able to perform experiments that previously were infeasible because

S. For some illustrative details in the case of high-cnergy parricle physics, see David, Mowery, and
Stcinmueller (1988, 1992).
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the range of measurement error was too great. But the quantitative impact of
technological advances that are embodied in industrially produced scientific
instruments also has been impressive. As a result of improvements in instrumen-
tation techniques, including the deveiopment of generic computer software for
data processing, storage, retrieval, and network transmission, the unit variable
cost of performing some research tasks has dedined by as much as two orders of
magnitude, and in some instances three orders of magnitude, over the course of
the past thirty years (Moulton, Young, and Eberhardt 1990). While significant
increases in the fixed capital costs of doing science have been experienced in
many areas of research, advances in instrumentation technologies have been
dramatically reducing the price-performance ratios of many types of scientific
equipment.

I would contend that in some part the long-run international tendency toward
relative expansion of the volume of R&D-vis-a-vis other activities conducted in
the private and public sectors-has reflected the supply-side push effects of
falling unit costs of R&D performance. Growth in R&D does not simply respond
to derived demand generated by the growth of (final) demand for novel goods
and services and for more efficient processes of production. This is not a view
that can be held if one maintains the traditional conceptualization of one-way
causal relationships, such as are represented by the traditional linear model of
scientific and technological change.

Second, the tendency toward increasing capital intensity in scientific research
activities gives rise to equipment that embodies instrumentation techniques that
are increasingly standardized. Once standard equipment becomes available, the
research procedures that are designed to make use of it become easier to repli-
cate at different sites, and new scientific findings can be more quickly transferred
from one laboratory for applications in others. The trend toward decentralized
collaborative pursuit of scientific knowledge ("globalizing" the conduct of
research) has thus been furthered by the greater availability of standardized
procedures embodied in new instruments of generating and analyzing data, as
well as by the availability of high-speed digital communications networks for
linking spatially separated researchers.

The discussion to this point has stressed the falling unit costs of performing
selected research tasks. It is also important to acknowledge that in many areas of
basic science and industrial R&D the physical facilities and scientific apparatus
required are not only technologically complex but also have absolutely large and
indivisible fixed costs. The capital sunk in such facilities may strain the financial
resources of large corporations and even national governments, creating pres-
sures for the formation of consortia to undertake collaborative funding of
shared research facilities. The need for some centralized management of the
facilities located at collaborative research sites, and of the social interactions
among the researchers, raises the costs of having the participants maintain indi-
vidual proprietary control of information through secrecy. Hence, the techno-
logical developments affecting the conduct of company-financed research have
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* ~~been conducive to the adoption of cooperative R&D strategies, especially where,
* ~~as in the United States, the antitrust laws are relaxed to allow so-called precom-

petitive research collaborations.
The feedbacks from the advances in technology to the practice of science

through the instrumentation interconnection also may have organizational
effects that are biased toward collaborative research. It is true that in some
contexts standardization of research techniques favors decentralization and the
geographic dispersal of proprietary R&D activities by transnational corpora-
dions. But in my view standardization more strongly supports the collective
pursuit of public knowledge.9 That is, the drift of technological progress is
tending to increase the potential power of the cooperative mode of inquiry that
has been associated historically with the norms and institutions of "open sci-
ence?' In open science new findings are quickly disclosed and widely dissemi-
nated so that they may be verified and used by others to generate further addi-
tions to the stock of public knowledge. Yet the treatment of scientific findings as
public goods-which is required to reap the benefits of this technologically
enhanced mode of collaborative inquirys-is itself a highly problematic feature in
the organization and funding of modem research.

Appropriability Problems and Institutional Arrangements for Science
and Technology: "The Three Ps"

Nonrival possession (made possible by the "perfect expansibility" of ideas),
low marginal cost of reproduction and distribution (making it more difficult to

* ~~exciude others from access to informnation), and substantial fixed casts of origi-
nal production arc three properties generally associated with public goods. And,
as is well known, competitive markets cannot be relied on to perform well in
allocating resources to the production of goods with those characteristics.
Where prices are driven toward marginal costs, the revenues received by com-
pentitive suppliers will not even cover their full costs, much less approach the use-
value of the goods to the consuming public. Indeed, the attempt to make the
beneficiaries pay for value received would so reduce demand as to result in an
inefficiently low level of consumption. All this was appreciated three decades
ago in the path-breaking work of Nelson (1959) and Arrow (1962) on the
"appropriability problem" and the economkcs Of R&D. From that time forward,
the principal economnic rationale offered for public policy interventions affecting
R.&D activities has been the putative failures of competitive markets (a) to elicit
revelation of the actual demand for new scientific and technological knowledge
and (b) to provide private individuals and organizations with sufficient incen-
tives to induce the socially optimal amount of investment in the production of
such information.

In the literature of public finance economics, alternative allocative mecha-
nisms have long been recognized as solutions to the public goods problem.

9. See Pavitr (1 992) for a discussion of recent trends in the internationalization Of R&D activities and
their significance.
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There are three principal alternatives. One is that society should provide inde-
pendent producers with subsidies financed by general taxation and should
require that the goods be made available to the public freely or at nominal
charge. A second solution would have the state levy general taxes to finance its
direct participation in the processes of production and distribution, contracting
where necessary with private agents to do the work. The objective in this
approach, again, is to supply the good without having to charge a price that
recovers its costs of production. The third solution is to create a publicly regu-
lated private monopoly and to allow it to charge customers prices that will yield
a normal rate of profit. There is a striking correspondence between this set of
solutions for the standard public goods problem and the three main institutional
arrangements that have been devised to cope with the appropriability problems
which arise when competitive markets are left to guide the production of knowl-
edge and pure information goods. 10 I will refer to the latter arrangements as "the
three Ps": Patronage, Procurement, and Property.

The term patronage stands for the system of awarding publicly financed
prizes, research grants based on the submission of competitive proposals, and
other subsidies to private individuals and organizations engaging in scientific
discovery and invention, in exchange for full public disclosure of their findings.
Patronage characterizes the pursuit of open scientific inquiry and is the domi-
nant institutional and social mode of organization associated with the conduct
of academic science in the democratic societies of the West.1 Procurement is
associated with governmental contracting for intellectual work generally and for
scientific research performance in particular. Whether or not the information
produced will be disclosed for public use is an important policy issue, but a
secondary one, the determination of which is left in the hands of the procuring
agency. Thus, defense-related R&D typically is carried on by government
employees and private contractors under secrecy restrictions in secure facilities,
whereas much public-contract R&D and the scientific work of governmentally
operated laboratories and agricultural experiment stations is undertaken with
the intention of disseminating the findings rapidly and widely.

The third institutional solution is for society to grant private producers of new
knowledge exdusive private property in the use of their creations, thereby form-
ing conditions for the functioning of markets in which the originators will be
able to collect (differential) fees for the use of their work by others. Here we
come to the specific legal contrivances that define and institute intellectual prop-
erty: patents, copyrights, and, somewhat more problematically, trade secrets.'2

10. This parallelism is treated more fully in Dasgupta- and David (1988); the discussion here also
draws on the more detailed presentation made in David {1992a) concerning the drawbacks and tradeoffs
among the alternative arrangements applied in the case of knowledge production.

11. On the connections between patronage and the historical emergence of the institutions of open
science, see David (1991b) and references therein.

12. Unlike patenr and copyright statutes, the law of rrade secrets (even when given scatutory structure)
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None among "the three Ps" provides a complete and perfect solution to the
problem that they all address. Some field of useful employment has been found
for each type of institutional arrangement, but no one has emerged as dearly
superior to the others in all contexts.

In most practical applications both the patronage and the procurement solu-
tions will be marred by the problems of informational asymmetries. Theo-
retically, of course, one can conceive of establish'i. , criteria for the award of
prizes and research grants or of drawing up procurement contracts that would
reward researchers commensurately with the anticipated social use-value of their
discoveries and inventions. Unfortunately, however, the public authorities gen-
erally do not know enough ex ante to set efficient contractual terms for such
awards and prizes. In thin markets where the expertise about the likely costs and
benefits of particular research projects is unevenly distributed, contracting will
entail high transaction costs even to arrive at imperfect agreements. Ever since
Adam Smith,13 economists have delighted in noting that this particular draw-
back can be avoided simply by granting intellectual property rights and Jetting
the economic rewards be determined ex post through the workings of the mar-
ket, as is done where patentholders are allowed to sell licenses to use an
invention.

Alas, as economic critiques of the system of statutory protection for private
rights in intellectual property repeatedly point out (for example, Plant 1934;
Machlup 1958; Kaufer 1989), the property solution, unlike patronage and pro-
curement, inherently entails restricting the extent of useful application of the
new knowledge by permitting the imposition of license and royalty charges on
the users. The more secure is the patent monopolist or the copyrightholder in
possession of the right to exclude others from using the information in question
(even though it has been publidy disclosed), the higher are the charges that can
be levied. This reduces the benefits that would have accrued to society at large,
and to consumers in particular, had the information been made available for
competitors to exploit in the form of new products or production processes.
These lost benefits have been referred to in the conventional jargon of econo-
mists as the deadweight burden of (patent and copyright) monopolies.

Relying on the property solution brings additional drawbacks, which have
grown more worrisome as greater importance has been attached to the utiliza-
tion of scientific and technological findings as intermediate (informational)
inputs into other R&D projects. The maintenance of secrecy, of course, raises the

is rooted in common law principles, induding theories of contract and tort, as well as property conceprs.
Indeed, the general tendency among modern legal scholars is to deemphasize rights to property in
information that is held secrer but to argue for the appropriateness of the indirect protection that is
provided to those who invest in the origination of such knowledge by enforcing their rights to establish
relationships of confidentialfty-for example, between industrial firms and their employees, including
workers engaged in research. See Jager (1991, pp. 4-9) and David (1992a, pp. 14-15) for further
discussion.

13. See the citation in Smith (1776I1976, p. 754, n. 69) to the discussion in his Jurisprudence, A.ii:
pp. 31-33.
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costs of the search for new knowledge borne by the researchers themselves and,
ultimately, by the whole of society. The withholding of information, even tem-
porarily, leads to social inefficiencies by making it difficult, if not virtually
impossible, to coordinate the planning of research pursued by different entities
and so avoid delay and duplication by optimally sequencing the solutions to the
myriad subproblems that make up a research problem of any realistic degree of
complexity.14 In order to enforce property rigl-, under the laws of trade
secrecy, firms are obliged to take deliberate measures to keep their practices
secret. But even where it is more advantageous eventually to disclose research
findings to obtain the benefits of statutory protection under patent or copyright
law, those modes of appropriation create strong incentives to hide the process of
one's research from rivals.

This latter source of social inefficiency (in the conduct of the search for new
knowledge itself) is a direct consequence of the payoff structures that character-
ize not only intellectual property rights systems but also the organization of open
science under patronage arrangements. At the root of the trouble is the tendency
of property and patronage to draw researchers into racing against one another
for priority of invention or discovery. To secure the benefits of a rapidly accu-
mulating stock of knowledge, it is desirable to elicit speedy disclosure of new
findings so that these may be disseminated, verified by replication, and put to
use by others. Only in this way can the fullest scope be provided for the realiza-
tion of the cumulative, interactive process through which ideas proliferate and
generate still more ideas. To achieve that goal, full and prompt disclosure must
be sought under the patronage and the property approaches, and both, there-
fore, are impelled to base their assignment of rewards in some way on the
establishment of priority. In the case of patronage this is achieved by offering
prizes and by awarding subsidies in the form of research grants to those who
have established reputations for research success. Among academic scientists in
the West, such reputations are won by being able to daim priority in discoveries
and inventions that expert peer groups deem useful contributions to the collec-
tive pursuit of knowledge. ' 5 Under the modern patent system the role of priority
is equally central: it appears in the criteria of originality (having originated with
the inventor in question) and novelty (not having been invented independently
by another) which must be satisfied if a patent is to issue.16

14. Simulation studies by Fo]ster (1985) suggest that dhe losses from suboptimal sequencing of the
solutions to the constituent parts of a large research problem may be quantitatively more important than
the duplication of effort caused by the common pool problem, discussed below.

1S. On the importance accorded to matters of priority in scientific communities, which has long been
recognized by sociologists of science, see Merton (1973); Lamb and Easton (1984) provide an historical
survey of priority races and priority disputes. The functional significance of priority in the organization of
science is examined from the viewpoint of economics by Dasgupra and David (1987, 1988), from which
the present compressed treatment is drawn.

16. Under the U.S. Patent Act (35 U.S.C., Sec. 1-376) a patentable invention must also satisfy the
criterion of nonobviousness (not being obvious beforehand to a person having ordinary skill in the
pertincnt art). Priority of invention is what is required under the U.S. patent system, but in other (Wesrern
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A common implication of priority-based reward systems is that they give rise
to competition-whether among reputation-seeking scientists or among patent-
seeking inventors-that is fueled by the winner-takes-all structure of the payoffs
for those who participate.'7 The contestants consider only what they individu-
ally stand to gain, not the effect of their participation on the expected outcomes
for all the other competitors. The situation therefore resembles the inefficient
resource allocation patterns that emerge when there is a common pool problem:
seen from the societal viewpoint, there will be too many contestants entering the
races for priority in discovery and invention (see Dasgupta and Stiglitz 1980;
Wright 1983). Furthermore, in addition to the crowding of the field with contes-
tants, private rents tend to be dissipated in accelerating the race for priority. The
private value to the researcher(s) of arriving at a new finding a litde sooner than
the second-place contestant is likely to greatly exceed the benefit that society as a
whole will derive from the slight consequent advance in the date of discovery or
mventon.

Whether or not the inefficiencies caused by excessive investment in competi-
tions for priority are a serious defect of the patronage and property solutions,
the winner-takes-all structure of the payoffs from "research races" results in the
potentially more wasteful failure to coordinate the research efforts of rival inves-
tigators (F6lster 1985). The effort to win races leads researchers of all stripes to
shroud their ongoing efforts under a cloak of secrecy. This is a deviance from
idealistic social norms subscribed to by the members of ostensibly open-science
comnmunities. Nevertheless, such behavior is encountered frequently enough to
have gained widespread toleration.

Public Policy and the Funding of Basic and Applied R&D

The argument generally offered for public policy interventions to enforce
intellectual property rights is that there is a marker failure. That is, in the
absence of governmental interventions, competitive markets would not provide
private parties with sufficient inducements to undertake the socially optimal
amount of investment in creating public goods in the form of new scientific and
technological knowledge. This problem is likely to be especially acute in lines of
research where the outcomes are more uncertain and where the implications of
the findings are contingent on developments in other, possibly remote, domains
of knowledge.

Although fundamental, or basic, science research has these characteristics, it
also has consequences for those seeking knowledge with more immediate and

European) national systems the touchstone is priority of registration. Because novelty is not a require-
ment for the protection of property under copyright law, priority does not play quite the same role there,
even though the absence of priority of registrations makes it more difficult to meet the requirement that
the material registered for copyright must have originated with the author in question (Bender 1986).

17. This pertains to the awarding of patent rights in the case of rivalries among inventors. It does not
iMply that the original recipient of a patent automatically captures all, or even the lion's share, of the
private economic gains deriving from a successful invention.
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more predictablc utilitarian implications, rather than being only an intellectual
input into further research. One should think of the funding of fundamental
scientific inquiries as providing maps to guide mission-oriented researchers,
directing explorers on the applied science frontier to the more fruitful areas, and
sparing them the wastage of time and resources in searching barren regions or
trying to cross unbridgeable chasms (David, Mowery, and Steinmueller 1988,
1992). Basic research may, of course, yield unexpected discoveries that have
immediate practical uses, some of which will be extremely valuable, as has been
true in the cases of lasers and of enzyme restriction techniques for recombinant
DNA in the field of biotechnology. These, however, are the rare exceptions.
More typically, the important economic payoffs from basic research come in the
form of higher rates of return on expenditures allocated for applied research.
From the societal perspective, basic and applied research should be viewed as
complementary activities. The problem is that by investing in applied R&D,

firms and nations can reap much of the benefit of prior basic research to which
they may have contributed nothing. The existence of this manifestation of the
familiar appropriability problem, and the linkage between applied and basic
R&D , however, do not imply that the best remedy is to institute some new and
strongly protected private rights in intellectual creations that take the form of
fundamental scientific discoveries.

It appears that for a society to arrange for just the right amount of investment
in creating new -knowledge of the right kinds is rather more difficult than econo-
mists first supposed. The incipient tendencies toward underinvestnent caused
by knowledge spiliovers, free-riding behavior, and the difficulties that individ-
uals and firms encounter when seeking to privately appropriate the benefits
certainly can be overcome by institutng protections for intellectual property
rights. But there will be costs of doing so, namely, the costs of creating payoff
structures that channel R&D investment into activities where the expected social
marginal rates of return are far below the expected private marginal rates of
return. The consequence is what Dasgupta and Maskin (1987) refer to as the
tendency toward "excess correlation" in research portfolios among firns
engaged in racing one another for patents in areas where the profit potential of
winners appears to be highest. These congested (and contested) territories will
coexist with other, much less populated, fields of inquiry where researchers are
comparatively starved for funding despite the potentially high social rates of
return that incremental efforts could be expected to yield. The current distribu-
tion of expenditures on pharmaceutical R&D illustrates this.

Intellectual property rights generate concurrent areas of excess and deficient
investment in R&D, thus falling rather short of allocative efficiency. Unfor-
tunately the situation is not much improved by the possibilities of privately
appropriating the benefits of inventions and discoveries in production methods
that can be protected as trade secrets. The most reliable mode of private appro-
priation entails being first to exploit the newly acquired knowledge by establish-
ing a cost advantage in actual production operations-racing potential competi-
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tors to be farthest down the learning curve for the new activity.1 ' Thus there is
likely to be a rent-dissipating scramble to come up with R&D results.

Furthermore, the public patronage of open scientific inquiry, carried on in a
decentralized fashion by communities of largely autonomous researchers, also is
not free of the tendency toward excess correlation of research strategies and
racing behaviors among rival investigators and their research teams. 19 Even the
purest of pure scientists are human, driven by a mixture of personal ambition
and socially reinforced pattems of behavior and responsive to the various
reward systems that their environment provides. This is evident from the recent
frequency with which academic scientists have participated as major equity-
holders and executives in start-up ventures organized to exploit their knowl-
edge, as well as from the longer history of consulting relationships between
industrial firms and university-based researchers in the natural sciences, engi-
neering, and medicine.

The tensions from conflicting norms of scientific conduct are likely to be
relieved by artificially exaggerating the differences between the nature of the
activities carried on in the different organizational or institutional milieus. Thus,
it is easier to maintain conformity with the communitarian norms that call for
faul disclosure of findings and cooperation among academic scientists (and gov-
ernment scientists engaged in nonmilitary research) when the phenomena under
investigation are perceived as being "fundamental," in the sense of not present-
ing immediately realizable opportunities for lucrative commercial application.
In this way the differences in the reward structures of the nonprofit and private
enterprise research conmmunities induce a tendency for their research products to
become more starkly differentiated along the basic-applied axis: the codified
results disclosed in scientific papers aim at greater generality but tend to omit
discussions of the specific, utilitarian applications of the finding under discus-
sion. Such "practical" knowledge as may have been uncovered in the research
process remains tacit when research findings are reported in scientific journals
and at public conferences, even though the act of publication itself announces
the possibility that arrangements could be made for the private transfer of
commercially relevant information from the scientists involved.

Industrial enterprises may support open science by funding basic science
research because they recognize the potential advantages of gaining access to the
stores of codified and tacit knowledge that are made available to scientists
through their membership in invisible colleges and specialized networks for

18. This is so because trade secrecy law does not convey an cxclusive right; ir provides no protection
against competitors who acquire the same knowledge by socially conscionable means-which indude not
only independent research activities but also deliberate reverse engineering of ones product or decompil-
ing the (machine language) object code of ones compurer program to leam the source code (Bender
1986). Technological advances in such methods make it increasingly difficult to preserve industrial secrets
for very long, so that an innovating firm can expect to protect only temporary lead-time under the law of
trade secrecy.

19. See Dasgupta and David (1990) for fuller treatment of resource allocation problems in publicly
supported science.
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information exchange. Mowery (1983) and Cohen and Levinthal (1989) have
called attention to firms' monitoring of external technological change through
their conduct of in-house R&D, which is often overlooked in the emphasis usu-
ally placed on the internal generation of innovations through the performance of
R&D. Rosenberg (1990) suggests that both the monitoring function and the
development of capabilities for absorbing scientific knowledge may be impor-
tant motivts for company-financed "basic" research.

Scientifically sophisticated business corporations may in this way be better
able to keep abreast of the advance of scientific knowledge in certain fields and
to develop capabilities for rapidly integrating and utilizing new information
about research methods and findings that are of commercial relevance in their
branch of industry or in new branches that they may be enabled to enter.20 Yet it
is difficult for any individual firm to fund fundamental scientific research that is
not profit oriented on a scale that is large in relation to its proprietary R&D
activities.

One rather obvious reason for this lies in the uncertainties surrounding such
long-term, option-like investmnents and in the necessity for such outlays to be
financed internally from the firm's retained earnings. This is simply another
aspect of the appropriability problem. Another limitation is the difficulty a
profit-oriented organization will encounter in establishing a credible commit-
ment to commercially disinterested patronage of scientific research. To gain full
access to the dub and its facilities for information exchange, the company must
be accepted as being committed to having the scientists in its employ behave as if
they were independent members of the open-science community. Doubts about
this will intensify, quite reasonably (since the first-mentioned problem is widely
recognized), with every increase in the scale on which the firm pursues such a
program. Justifiably or not, scientists engaged in basic research under the aus-
pices of private corporations often find themselves isolated by suspicions that
the company which employs them may be trying to "free-ride" and is limiting
their disdosure of proprietary information. Thus, profit-seelcing motives for
conducting basic research cannot be expected to reduce significantly the needs of
modern industrial societies to support open-science research communities
through various public patronage mechanisms.

Il. DYNAMIC FEEDBACKS BETWEEN INNOVATION AND DIFFUSION

The dynamics of technology adoption (diffusion) processes are dosely inter-
twined with the dynamics of technology development resulting from en-
dogenous, incremental innovation-rather than belonging in the separate com-

20. Whereas these argumenrs concern the demands of firms for the products or byproducts of basic
research activities, Dasgupta and David (1987) suggest the exisrence of a different set of considerations
that motivate individual researchers wO participate in open science (doing basic research for rapid publica-
tion), even though it is their aim, eventually, to find employment in industry (engaged in applied,
proprietary research).
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partments assigned to them by SLIM (David 1986; Stoneman and David 1987).
This point is distinct from and, in the significance of its implications, goes well
beyond the more widely acknowledged linkage between innovation and diffu-
sion that was examined in the preceding section. There it was noted that
although R.&D performance and the generation of innovations might be stimu-
lated by instituting strong protection for intellectual property, such a policy
would adversely affect diffusion by raising the costs of access to the protected
new technologies. Here it is important to emphasize that a variety of feedback
effects link the processes of innovation and diffusion. Some of these connections
generate negative feedback effects which tend to stabilize the rate of technologi-
cal progress and therefore may cause policy interventions to have surprisingly
perverse consequences. The dominance of positive feedback effects, however,
would have the destabilizing consequence of producing "cross-catalytic" rein-
forcement of the dynamic behavior of the coupled innovation-diffusion sub-
system. Thus, an impulse promoting a new technology's adoption leads to the
quickening of the rate at which it undergoes further technical improvements;
that, in turn, promotes further widening of the sphere of the technology's diffu-
sion, and so forth, until it has displaced rivals and saturated the market. But the
same structure that is capable of generating virtuous cirdes and upward spirals
can also lead to the establishment of vicious circles: early failure of an innova-
tion to penetrate the market can deprive it of opportunities to undergo subse-
quent improvements that would remedy its initial defects, thereby blocking its
eventual diffusion.21

The New Microeconomics of Technology Diffzusion

The view just sketched of the variety of outcomes that may emerge from the
interdependence between the innovation and diffusion processes rests on the
new perspective that has been gained by empirical and theoretical research on
the microeconomics of technology adoption. The classic early studies of the
diffusion of agricultural and industrial innovations were carried out by Griliches
(1957, 1960) and Mansfield (1968; Mansfield and others 1971). They concep-
tualized the process as one involving a new technology with engineering and
economic characteristics that were prespecified and unchanging and an equally
unchanging population of potential users who had to be persuaded of the prof-
itability, or utility, of using the innovation. The objective economic environ-
ment was one in which the only consequential change taking place was the
gradual dissemination of information about the benefits of the new technology.
This might occur as a "contagion"-through the contact between adopters and

21. Dynamics of this kind are exhibited in David and Olsen's (1986, 1991) formal models of rational
decisions abouc when tO adopt innovations, given learning by doing in the supply of a capital good
emnbodying the new technology and under conditions in which there are heterogeneities among firms that
are al fully informed and have consistent expectations which the dynamics of the system fulfills.
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nonadopters in the population.22 Thus regarded, the gradual increase in the
extent of an innovation's application across the firms and sectors of the economy
has the appearance of an adjustment process, which eventually approaches the
restoration of equilibrium.

An alternative conception, however, has emerged from consideration of the
historical and contemporary evidence that many new technologies are initially
introduced in forms, and under market conditions, that make them profitable in
immediate applications for only some finns, and perhaps only in the operations
of some industrial plants or departments within those finns. Subsequently, how-
ever, as the technology and its microeconomic environment evolve, the range of
profitable applications is broadened (David 1969, 1975, 1984; Rosenberg
1972; Gold 1979, 1981; Sahal 1981).

The class of so-called equilibriurm diffusion models constructed on these foun-
dations emphasizes two points. The first is that even if information relevant for
rational decisionmaking about the innovation were instantaneously dissemi-
nated without cost, there would remain many reasons why states of equilibrium
would exist involving less than complete diffusion of the new technology within
the industry. Heterogeneities among the potential adopters with regard to their
objective circumstances that affect the choice of technique could lead some of
them to prefer alternatives to the innovation in question.

Firms considering a new production technology embodied in fixed equipment
may face different raw material costs, energy prices, and transport charges; they
may differ in the makeup of technically related product arrays produced using
joint facilities; they may operate in different labor markets and have different
implicit or explicit contractual commitmnents to their employees; and they may
encounter different terns for borrowing. Furthermore, such firms are likely
already to possess some durable capital equipment of varying ages and vintages,
which they would have to retire were they to adopt the new technology. Plant
and equipment that is younger tends to have lower unit operating costs and is
consequently more likely to continue generating some quasi-rents. Another dif-
ferentiating circumstance arises where the innovation entails use of a technique
of production that is fixed-factor-intensive in comparison with the preexisting
alternatives: larger-scale producers will be in a better position to enjoy a reduc-
tion in unit costs because they can spread the greater fixed costs of the new
technology over bigger production runs.23

22. It is well known that if such contacts came about-one at each instant in time-through random
mixing, and each had the same probability of generating a new (permanent) adoption, the expeaed time
path of the proportion of a stationary population that already had adopted the innovation would follow
the logistic.

23. David (1969) formalized threshold-size models of adoption and showed how the combination of a
lognormal distribution of firm sizes and an exponential rate of decline in the break-even (or threshold)
scale for adoption of a fixed capital-intensive technique would generate adoption paths with structural
parameters that could be estimated econometrically by regression-probit analysis. Davies (1979) also
proposed the estimation of probit models of diffiusion, without thar rationale.
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Second, the extended duration of the upward course of the diffusion curve
could be tracing a moving equilibrium in the distribution of the population of
fully informed, rational agents-between those for whom adoption is advan-
tageous and those for whom it is not. This follows directly from the first set of
propositions, and it implies that a complete account must identify the forces
driving the equilibrium point (corresponding to the point of indifference
between adoption and nonadoption) through the population. An important set
of forces that play this role consists of those that operate on the supply side to
progressively lower the cost-performance ratio associated with the use of the
new technology (David 1969; Stoneman and Ireland 1983; David and Olsen
1986).

The terms on which users can acquire effective access to new technologies will
reflect one or more of three classes of cost. The first class contains the costs of
securing and evaluating information about the technologies. The second is the
class of costs of obtaining the specialized materials or equipment in which new
technologies having particular performance characteristics are physically
embodied by supplying firms. The third dass includes the costs of specialized
facilities, ancillary products, and services that are technically complementary to
the innovation and thus will affect its performance. All three classes of
technology-access costs share a common feature that is crucially important to
the dynamics of diffusion processes: each is likely to undergo a decline in
response to the widening use of the technology in question.

An example is coordinated technology transfer involving contractual arrange-
ments between firms, or managed transfers between units of a large organization
such as the multinational corporations studied by Teece (1976). This appears to
be a decreasing-cost activity in the sense that its costs decline with each applica-
tion of a given innovation or with each start-up undertaken by the transferring
organization. In addition, uncoordinated transfers of technical information can
and do occur through the accepted mobility of scientific and engineering person-
nel within, and sometimes between, industries. The larger the cadre of scientific
and engineering workers who have become familiar with a new technology, the
greater is the potential for the outward percolation of information through those
channels.

With regard to the second category of access costs, it is essential to appreciate
that technologies do not remain static. Typically they undergo a gradual evolu-
tionary development along a trajectory that is bound closely to the course of
their diffusion. Initial versions of new products or production systems often
suffer from numerous flaws in design or manufacture. They are plagued by bugs
or defects, the identification and correction of which in many instances depend
on the accumulation of feedback information from the users. Rosenberg (1982)
has labeled this process learning by using, by analogy with the widely docu-
mented phenomenon of learning by doing. Along both kinds of learning curves,
the accumulation of experience that diffusion itself makes possible is what will
govern and sustain a flow of incremental improvements that the supplying firms
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may pass along as reductions in the cost-performance ratio that faces potential
adopters.

Finally, as has recently become more widely appreciated among economists,
network technologies-distributed, multicomponent systems within which there
are strong technical complementarities-dramatically exhibit many of the same
dynamic features in their development and elaboration as have here been recog-
nized in freestanding product and process innovations. As a telephone network's
coverage is extended by linking up additional subscribers, the cost of providing
basic services to each subscriber will decline. The advantages of being able to
access and be accessed by a widening circle of subscribers will raise the utility of
joining the system for successive entrants. The special economic problem posed
by such systems, however, is that integration requires some measure of technical
compatibility or standardization and thus imparts to those standard "interfaces"
.the characteristics of public goods. The benefits derived (or the effective costs
incurred) by any one prospective system user may be dependent on the willing-
ness of others to incur the costs of achieving compatibility with the same
network. 2 4

The existence of these sources of positive feedback brought about by the
irreversible, dynamic, decreasing cost effects of the diffusion of a new technol-
ogy implies that small initial advantages or disadvantages (and seemingly tran-
sient impulses, including policy shocks experienced at an early stage of a new
technology's history) can cumulate readily into large advantages or disadvan-
tages in comparison with alternative technologies. A particular product design,
process technology, or organizational system thus can become "locked in,"
while rival technologies ore "locked out" through the workings of decentralized
competitive market processes.25

From the policy standpoint the implications of this are significant indeed.2-6
The dominance of positive feedbacks means that multiple outcomes are possi-
ble, some of which would be better than others from the standpoint of their ex
post efficiency. It means that historical circumstances may matter vitally in the
evolutionary selections made among alternative technologies. Furthermore, it
means that there will be critical phases, typically rather brief in duration, during
which modest policy interventions can exert disproportionately great leverage
over the course of future developments. And there will be other, more pro-
tracted, phases when policymakers must recognize that very large commitnents
of resources would be required to successfully overcome or redirect the momen-
tum that has been developed by the cumulative process of diffusion and incre-
mental improvement along a particular technological trajectory.

24. For a survey of the recent and rapidly expanding literature on network externalities and compati-
bility standardization, see David and Greenstein (1990).

25. On this subject and the broader theme of path-dependence in economic processes, many references
could be given to works of mine and of my Stanford colleague W. Brian Arthur and our students, but the
following will suffice for the present occasion: Arthur (1989, 1990) and David (1985, 1988, 1992b).

26. Some of rhese have been explored more fully in David (1987, 1992c).
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Feedback Effects and Some Technology Policy Paradoxes

Although a conceptual separation between diffusion phenomena and innova-
tion phenomena may be useful for purposes of economic analysis, eventually
their study must be reintegrated. The importance for intelligent economic and
technology policymaking of taking a more integrated approach to the design of
innovation and diffusion policies cannot be overstated. This point may be illus-
trated briefly by considering a few potential surprises or paradoxically perverse
outcomes that might be produced by proceeding to set policies in ignorance of
the actual interconnections that link the two areas of microeconomic behavior.

First, efforts to speed up the rate of innovation in industries supplying capital
goods can create expectations of larger capital losses through obsolescence for
firms that are considering adopting the new technology (Rosenberg 1976; Ire-
land and Stoneman 1986). If such expectations are entirely correct, a rational
determination of the date of adoption, under conditions of perfect foresight
about the future course of input and output prices, would involve deferring
investment in the new equipment as long as the marginal cost of delay-which
would be the loss of the instantaneous benefits (say, from savings in production
costs)-is smaller than the marginal gain from delay. For an innovation embod-
ied in a piece of durable capital, the gains from deferring purchase for another
period are the sum of the averted rental costs and the averted capital losses
(which would otherwise be incurred because of the falling reproduction costs of
a piece of capital equipment with identical performance characteristics). Hence,
a credible public policy commitment to accelerate the future rate of innovation
in a specific area could retard the current pace of the diffusion of available
technologies and thereby slow the rate of productivity growth.27

Second, tax and other subsidies for R&D can reduce the costs of imitation and
lead to expected wider diffusion of a new technology through an industry. But if
it is expected that everyone else will adopt the technology quicldy, the induce-
ments to bear the costs of adopting it early are reduced. So, R&D subsidies may
slow the initial sDeed of diffusion even though they do help disseminate informa-
tion about the new technology more widely and thus increase the eventual extent
of its adoption (Stoneman 1983; Stoneman and David 1987).

Third, providing public funds for disseminating information to users of inno-
vative technologies when supply is monopolized under a regime of patents or
trade secrets can induce the supplying firms to set initially higher prices for their
wares than they might otherwise choose to do. In the absence of the subsidized
information program, a monopolist would consider the demonstration value of
exposing more potential adopters to information about the new product by
increasing the cadre of those who were using it already. Because the information
effect of initial adoptions positively shifts the market demand and marginal

27. For a marSematical simulation model in which dhe growth rates of labor productivity and total
factor productivity growth are derived as functions of the rate of change along the diffusion path, see
David (1991a, appendix A).
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revenue schedules that the monopolist will be facing in the next period, there is a
rationale for reducing the price to encourage more early adoptions-as long as
the discount rate applied to future revenues is not too high.28 Thus the combina-
tion of a policy measure meant to promote innovation with another measure
that is supposed to encourage diffusion may work, perversely, to slow the actual
course of adoption of a technology by the marker.

The three feedback mechanisms that have just been identified involve the
expectations that may be created by pro-innovation policies. The possibility of
perverse impacts on the realized rate of technological progress arises because the
expectational effects on pricing and adoption decisions are negative. However,
these conclusions remain partial inasmuch as the analysis has abstracted from
the possibility that positive feedbacks also might be at work. The important
message is the need for caution and for careful prior empirical analysis of the
entire decision system that may be affected by government policies motivated by
the intention to promote technological progress in particutlar industries or
sectors.

XII. TECHNOLOGY, TRADE, AND GROWTH IN NORTH-SOUTH PERSPECTIVE

More than fifteen years ago, Harry Johnson (1975) called attention to the
importance of technological innovation as the chronic disturber of existing pat-
terns of comparative advantage. Although it has taken some time, the economics
profession can now claim to have at last absorbed the point. One obvious
manifestation of this is the large and rapidly growing literature associated with
the industrial organization approach to international trade theory, and with
technology-gap models of trade in particular. 29

This recent trend in economic analysis focuses on the relationship among
technology, trade, and long-run growth rather than on the classical questions
concerning the size and distribution of short-term (static efficiency) gains that
could be achieved by moving to an open-economy resource allocation regime.
International differences in production techniques, and in technologically based
product characteristics, now occupy the center of the field in explanations of the
structure of comparative advantage and the pattern of trade; differences in
factor endowments (along with the Heckscher-Ohlin models in which they fig-
ured so prominently) have been pushed to the sidelines.

A related, distinctive feature of the new analytical outlook is the treatment of
the sources of differences in the techniques employed by different countries and
regions as endogenous to the dynamic process under examination, rather than as
predetermined and place-specific. Economies of scale and externalities of loca-
tional agglomeration are realized through the expansion of production and the

28. See Swoneman and David (1987). The "second-best" policy of creating a monopolist who can
expect to capture the spillover benefits (in the form of learning effects on the costs of production) by
speeding up the initial diffusion process has been analyzed in another context by David and Olsen (1991).

29. This literature is carefully surveyed by Goglio (1991).



David 239

geographic redistribution of mobile resources, especially in the case of "foot-
loose industries." Technological progress, as distinguished from the realization
of static scale economies, is depicted as resting on the accumulation of knowl-
edge obtained by investments in R&D and by the acquisition of production
experience. Dynamic, irreversible scale economies, characterized as learning,"
can be localized geographically, as well as production in technology space.

In the genre of technology-gap models of trade, the differential pace of tech-
nological progress is depicted as the force creating international divergences in
comparative advantage and asymmetries in national patterns of foreign trade. It
is supposed that additions to the stock of knowledge generated in one country
will have positive externalities for firms located in that country but will not
diffuse rapidly across national borders even though international spillovers and
imitation by producers in other countries eventually may occur. General equilib-
rium models of North-South technological development and trade, such as those
constructed recently by Grossman and Helpman (1989, 1990), suggest that the
ransfer (imitation) of technological innovations generated in the North and
thxeir application to the production of tradables in the initially lower-wage South
mlust work to increase the specialization of the two regions. The volume of
conmodity production employment in the North is forced to contract by the
entrance of Southern imitators, and (given the assumptions of full employment
and labor malleability) the displaced workers are absorbed in the R&D activities
of the North, thereby increasing the global rate of technological progress.

What should we take from this when considering the role of technology and
the scope for technology policy measures in developing countries? Is it reason-
able to identify those countries with the stylized, technologically laggard South
of the "technology-gap" models? How informative is the foregoing characteriza-
tion of the processes of technological innovation and diffiusion ttransfer) and of
the conditions affecting them? These challenging questions certainly are worth
considering at some length. But on this occasion I can best respond to them by
briefly introducing two notes of skeptical caution. The first is a comment on the
overly simplified conceptualization of the nature of technological knowledge in
these models and the implications that has for the treatment of imitation and
technology transfers. The second touches briefly on the potentially misleading
conclusions that might be drawn from this literature in regard to areas of con-
flict and harmony between the interests of the industrial and the developing
countries in strengthening the protection of intellectual property rights.

Tacit Knowledge and the Problems of "Learning to Borrow"

The basic conceptualization of technological knowledge in the technology-
gap literature is that it is codified information that, because it is unambiguous
and cheaply transmitted, is difficult to keep from leaking out for more than a
brief interval of time. Competitors, it is supposed, soon will learn enough of a
new technique to borrow it. A related view is that the essential technological
knowledge is embodied in the very design of the product and, with some effort
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and expense, can be retrieved by reverse engineering. These characterizations
are tolerably accurate for some purposes, particularly when they are applied to
the situation of innovating firms in the industrial countries. But because they
convey only a part of the truth, the picture that emerges tends to understate the
very considerable problems that may attend the transfer of complex modem
technologies to developing countries.

As pointed out in section I, in addition to codified technological information
there is uncodified, tacit knowledge which is complementary to it. Without the
latter, production processes will not deliver output of the expected quality at the
anticipated rate. Some of this tacit knowledge consists of the details and material
specifications that have been omitted from the blueprints-intentionally, or
simply because they are standard in the country where the design originated.
Other necessary knowledge may reside in the technical expertise of production
engineers or of the work force.

The more complex the process or the product design, the greater the dimen-
sionality of the tacit knowledge problem. For example, as Steinmueller (1989)
has pointed out, the knowledge involved in effective production of advanced
information technology products entails far more than the transfer of a set of
blueprints. Differences in the availability of individual components, subtle
effects brought about by seemingly minor adaptations in design to accommodate
local least-cost methods of manufacture, and the necessity of achieving inter-
operability with other information technology systems that are not standard, all
may frustrate attempts to implement a patented process or product design. This
is especially so if that attempt is made in a foreign industrial setting, without
access to the tacit knowledge of agents who have experience getting the technol-
ogy to work in its original setting.

The greater the technological distance between firms in terms of the degree of
overlap or disjointness in the domains of their production experiences, the more
serious is the problem posed by tacit knowledge. Tacitness itself implies that the
agents wiil not have a conscious, focused perception of what it is that they know
that is critical for successful operations. The smaller the set of analogous experi-
ences, the more difficult it is likely to be for one firm to elicit from the other the
list of subjects on which additional information is required. Of course, common
training of skilled personnel and easy mobility of such personnel among firms
will help greatly in overcoming these problems and hence will increase the
likelihood of successful implementation of codified technologies that have been
transferred through licensing of patents, reverse engineering, or imitative R&D

programs.
It therefore seems unwarranted to assume that technology will leak automat-

ically to developing countries in much the same way (albeit with a litle longer
lag) that it becomes diffused among competing firms in the technologically
advanced region of its origin. A corollary of this, however, is that the successful
transplanting of advanced technologies may have important externalities in
building up stocks of tacit knowledge in the receiving country, which will make
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it cheaper and less risky to transfer other analogous, or technically related,
innovations. The development of technological competencies in a particular
field, especially one such as information technology, can have pervasive applica-
tions across a range of industries and sectors. Development of information
technology also will make ' more feasible for potential borrowers to identify the
most competent innovating firms from which they might seek to acquire access
to the newest relevant techniques. The acquisition of competencies of these
kinds might well be termed learning to borrow.

These self-reinforcing, positive feedback mechanisms imply that there may be
marked divergences in the rate of imitation, or technology-absorbing capacity,
across industries and even across broad sectors of developing economies. Those,
however, have remained largely unrecognized in the technology-gap literature,
which has focused instead on positive feedback mechanisms that operate to
generate divergences in rates of innovation in the industrial countries. It would
be useful to explore the properties of open-economy models that incorporate
positive feedbacks affecting the rate of technology borrowing or imitation.
Combining those feedbacks with positive feedbacks in the rate of innovation
undoubtedly would uncover much richer dynamics, as well as policy implica-
dons rather different from those that have emerged to date.

Intellectual Property Protection, Innovation, and Diffusion: A Reprise

Many of the recent technology-gap models of intemational trade serve to
reinforce the view that under conditions of free trade the economic interests of
the developing countries are identified with conditions in which it is easy and
inexpensive to borrow or copy new technologies (Grossman and Helpman
1990). In these models the interests of the North are seen as bound up almost
exclusively with the generation of innovations. In other words, the industrial
countries are pictured as operating in the first four compartments of the tradi-
tional linear model-they do fundamental and applied science, invention, and
innovation, whereas the developing nations are occupied with imitation and
technology diffusion.

This stylization, unfortunately, plays into traditional economic analysis of the
tradeoffs involved in opting for the property solution of the appropriability prob-
lem. It reinforces the long-standing notion that there is an unavoidable conflict of
interest between the technology-borrowing developing countries and the
technology-generating industrial countries over issues of protection for intellec-
tual property. In the 1960s and early 1970s the United Nations Conference on
Trade and Development (UNCTAD) articulated the charges of many developing
countries that the international intellectual property system was biased against
them. They daimed that it gave monopoly rights to foreign holders of patents and
copyrights at the expense of consumers in developing countries (Mody 1990;
UNCTAD 1991, pp. 19-23). The explicit justification offered for not subscribing
to international patent and copyright conventions was essentially a distributional,
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or equity, argument: poor countries ought not be asked to pay for knowledge that
would Liltimately be part of the universal heritage of manlcind.

An alternative rationale could have been given Gqr regimes of weak intellectual
property protection in the developing countries' markets, since in most cases the
parentholders and copyriglitholders of the North had not conceived or developed
their creationis for the markets of these low-income countries. Althouglh it might be
debated as a matter of equity that being beneficiaries, the developing countries
should pay, or that being poor, they should not be asked to pay, the important point
remained that even tIolLgh they were not expected to pay, it would not much matter
froin an efficiency standpoint. The world's supply of such innovations would not be
muck diminished, if at all, by these countries' adoption of a free-riding policy. Of
course, this obvious point is obscured when one puts on the convenlient blinders of
that peculiar application of SLIM in which (Northern) firms undertaking R&D are
imagined to be completely specialized in research activities and so not to have in
mind any markets for their innovations in the industrial countries.

In the event, Argentina, Brazil, and India, among other countries, passed laws
restricting the scope of intellecrual property protection, while the international
system of protection was somewhat strengthened (during the 1970s) by the
expahision of the number of signatories to the Paris Convention for patents and
the Berne Conventions for copyright protection. The 1980s witnessed a new
departure as the United States, supported by other industrial countries, began
pressing for a much greater strengthening of the machinery for enforcing compli-
ance on the part of the signatories to these conventions and using the threat of
trade retaliation to induce the holdouts to join. Increasingly, trade sanctions have
been invoked by the United States in pursuit of a strengthened international reg-
ime of protection for intellectual property rights.

This has once again emerged as an arena of great contention into which I do not
have to enter further on this occasion than will be needed to make the following
simple observation: there is another face to-the North-South conflict over intellec-
tual property protection, and it is one that is too often overlooked. The comple-
mentary role of tacit knowledge creates difficulties in successfully transferring
codified technological information from industrial to developing countries.
Therefore, involving firms from industrial countries through cooperative ven-
tures, technology support, and trainingcontracts will be in the interests of firms in
developing countries. (And one should also consider that there will be positive
externalities in the form of learning to borrow, as has already been noted.)

Information asymmetries and monitoring difficulties make it virtually impossi-
ble to write efficient contracts specifying the transfer of tacit knowledge. It is
nevertheless possible to design contracts for the successful implementation of
technologies by bundling the provision of assistance (conveying tacit knowledge)
together with the licensing of the use of codified information such as patents and
copyrights (Arora 1991). But if protection for such property rights is weak in the
borrowing country, and if transferees cannot be bound effectively to preserve
trade secrets, the originating firm is unlikely to enter such contracts.
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The implication is that, where the tacit knowledge components are vital and
remain unavailable domestically, the would-be borrowers of technology have an
interest in a regime of stronger protection for intellectual property. Such protec-
tion could take the form of statutory measures or judicial enforcement of trade
secrecy rights.3 0 This conclusion is distinct from, although not at odds with, the
argument (recendy advanced by Chin and Grossman 1990) that because the
prospect of licensing patents to the South would stimulate a faster rate of inno-
vation in the North, both regions stand to gain from an international regime
providing strong protection of intellectual property. Because it focuses on the
successful transfer of codified and tacit information regarding innovations that
already have been made in the North, the foregoing analysis shows that the
South would gain even when there was no incremental innovation-inducement
effect of extending intellectual property protection into the South's markets.

To complete the suggested reversal of conventional thinking on this matter, it

may also be pointed out that strong protection for intellectual property, espe-
cially the upholding of broad patent claims and Judicial use of injunctions and
criminal prosecutions in trade secrecy cases, can stifle innovation. The protec-
tion of one firm's property places constraints on the ability of other firms to
profitably extend, improve, and integrate that piece of technology into larger,
more productive systems. Technological progress is a cumulative and synergistic
process carried on by a multiplicity of actors with heterogeneous competencies.
As the experience of the West with the institutions of open science has amply
shown, rapid disclosure of, and inexpensive access to, the latest research find-
ings is a recipe for rapidly expanding the stock of knowledge. What is needed is
to subsidize or otherwise provide incentives for those engaging in the risky
business of research.

The familiar view is that instituting strong enforcement for patents, copy-
rights, and trade secrets involves accepting the tradeoff of static efficiency losses
(because of monopoly restrictions on technology utilization) for faster produc-
tivity growth through technological innovation. We would do better to couple
the familiar view with the obverse proposition. Tolerating weaker and narrower
protection of intellectual property rights involves accepting the tradeoff of
slower and less widespread diffusion of technological innovation to the develop-
ing countries in exchange for a more rapid pace of knowledge accumulation that
may eventually become available to all. This would be true at least in the sectors
of the industrial economies where R&D project costs are modest enough to
permit recovery by firms that have only a brief period of technical advantage
over their direct competitors.

30. Of course, one cannot suppose these arguments apply with the same force in sicuadions in which a
significant domestic capability for borrowing has been created already, or in branches of industry where,
as seems to be the case for many pharmaceuticals, is is a relatively straightforward business to manufac-
ture products with composition and properties chat can be fully discovered outside thecontexts in which
they were designed and developed.
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Such reorientations in policy perspectives may be counted among the benefits
ascribed to escaping from the mental straitjacket of the SLIM approach to the
dynamics of technological change.
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COMMENT ON "KNOWLEDGE, PROPERTY, AND THE SYSTEM DYNAMICS
OF TECHNOLOGICAL CHANGE," BY DAVID

Ashok Desai

Because knowledge is inherently differentiated and nonquantifiable, the eco-
nomics of science and technology offers limited scope for rigorous modeling and
quantification. It has long provided a home for untidy minds. There was a
danger that some basic order would be imposed on this area of indiscipline by a
sequential model that looked on basic research, applied research, innovation,
and diffusion as successive stages. Paul David has tried to demolish this emerg-
ing order and restore chaos. 1, for one-having thrived on the disorderliness of
technology studies-wholly applaud his enterprise.

The paper is wide ranging, and to save time I am going to concentrate on three
areas that I think are central to David's analysis. These are the relationship
between basic research and applied research, the relationship between innova-
tion and technology difusion, and the effect of policies and legal arrangements
on diffusion, induding technology transfers to developing countries.

1. BASic AND APPLIED RESEARCH

David denies that basic research comes before applied research, or indeed that
science is necessary to the development of technology. Rather, he points out,
advances in science depend to a considerable extent on technology. Here he
stresses advances in instrumentation, which increase the accuracy and produc-
tivity of scientific research and hence the efficiency of research and development.

To my mind, however, the basic point is not that applied research influences
basic research but that the distinction between basic and applied research is an
economic, not a scientific, one. Scientists would have us believe otherwise
because basic and applied scientists are different tribes with different goals,
ideals, rituals, and customs. But whatever the scientists may say, basic research
is not necessarily more basic or deeper or better or prior. It is simply research
that- is not directed toward commercial gain, whereas applied research must
have tangible expectations of commercial gain. What is basic research today
may become applied research tomorrow. Conversely, what is applied research
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2SO Comment

today may see its prospects for profits dwindle until only basic researchers are
left pursuing it.

Both basic and applied research are subject to externalities, and both justify
subsidies. But obviously, subsidies will have a much greater effect on the scale of
basic research; applied research can survive without subsidies as long as corpo-
rations find it profitable.

Thus the question worth asking is not whether basic research should be
subsidized but what the aim of subsidies should be and how they should be
structured. There may be political and sentimental reasons for subsidizing basic
research. But from an economic point of view, basic research is best looked on
as a meadow in which the cows of applied research may feed. Thus the best
candidates for subsidization would be the services provided by basic scientific
institutions to the technology generators-for instance, the work of scientists or
technically trained specialists, lumpy equipment that individual corporations
may not be able to utilize fully, and libraries. Among the indicators of perfor-
mance for basic research, communications criteria-or indicators of codifica-
tion, in Paul David's terminology-must take precedence. The American custom
of rewarding academics on the basis of their written output is imperfect, but it
does reward them for the volume of their communication.

I. INNOVATION AND DIFFUSION

On the relationship between innovation and diffusion, David begins with the
proposition that owing to difficulties of appropriation, there will be underin-
vestment in the production of knowledge if competition is unrestrictet. He
considers three administrative arrangements-patronage, procurement, and
property. Patronage involves subsidies to research on the condition that the
results will be fully disclosed. Procurement means contracting for certain results
of scientific activity with or without insisting on public disdosure. Property is
giving inventors exdusive rights of use and transfer over their inventions.

David notes that both patronage and procurement lead to races to establish
priority. Actually, this is true of property as well and is indeed characteristic of
the innovation process whatever the institutional arrangement. The first-comers
earn higher rents irrespective of whether the law protects their property or not.
Whatever their final effects, the intentions behind the patronage, procurement,
and property systems are different.

* The patronage system seeks to reward research that would not be commer-
cially justified and hence to increase the output of knowledge.

* The procurement system seeks to turn technology known to be possible but
uneconomic into products and thereby to expand the realm of the tried and
tested.

* The property system seeks to create a market for technology that is distinct
from the market for products made with the technology and thereby to
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reward the inventor who does not have the resources or inclination to go into
production.

The interrelationships between innovation and diffusion are complex. David
brings out their complexity and warns against an assumption that faster or
easier diffusion is better for innovation. An innovator will not normally transfer
his innovation unless he finds transfer more profitable than nontransfer. Hence
any legal modification must be based either on a legal concept of ownership that
has little to do with economics-and I would suggest that the general position of
industrial countries on intellectual property rights is such a legal definition-or
on an assumed divergence between the private and the social utility of knowl-
edge, which is a rather woolly difference. I expect many papers but no firm
conclusions in this area.

III. TECHNOLOGY TRANSFERS

In his discussion of transfers of knowledge between the North and the South,
David makes the important point that much of the knowledge that is formally
transferred to developing countries is codified knowledge and that it would be
more efficiently used if it were accompanied by tacit knowledge, which is more
often transferred by teaching, example, and imitation. I think he is absolutely
right. But what is even more important than the transfer of tacit knowledge is
the stock of tacit knowledge in developing countries. I note that technologically
dynamic economies are characterized by dose links between industry and the
repositories of tacit knowledge-universities, laboratories, research institutes,
and so on. I also note that the most successful developing economies, such as the
Republic of Korea and Taiwan (China), have one or two cities where institu-
dions of learning and industries are closely intertwined. This synergy of science
and technology within developing economies may be more important for their
industrial performance than the links they forge with industrial countries.
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COMMENT ON "KNOWLEDGE, PROPERTY, AND THE SYSTEM DYNAMICS
oF TECHNOLOGICAL CHANGE," BY DAVID

Morris Teubal

I would like to comment on Paul David's paper from the perspective of its
relevance to a structuralist framework of economic growth-a framework that
is increasingly important to developing as well as industrial countries (see Just-
man and Teubal 1990, 1991). This policy focuses on structural change (inter-
preted broadly to indude new industries, new generic technologies, and a
restructuring of important sectors and regions) as a condition for growth.
Socially desirable structural change may be difficult to achieve because market
forces by themselves may not be adequate to provide the requisite infrastructure
and capabilities (see Halperin and Teubal 1991; Justman and Teubal 1992).
Governments must assist the process by adopting policies to encourage the
development of new capabilities.

Countries face enormous challenges in developing the wide spectrum of capa-
bilities required for conventional and high-technology industries. Cutting-edge
capabilities, which are generated by precompetitive, collaborative research and
development in such areas as microelectronics, biotechnology, and new mate-
rials, differ from routine research and development. The latter are short term,
oriented to specific products and processes, and executed by individual firms.

Similarly, technical capacity in conventional industries, which largely relates
to the adoption, assimilation, and diffusion of foreign techno'ogy, may also
require "collective action" over and beyond the efforts of individual firms. For
example, successful absorption of a product design capability by a technology
center serving the plastics industry may be a precondition for the successful
adoption of this capability (or of product design services) by individual firms.
Thus a complementary technology policy may be required to effect the struc-
tural changes dictated by the liberalization of trade, technology, and foreign
investment.

What does Paul David's paper tell us in this context? I would like to discuss
four issues reviewed in the paper: the codification of tacit knowledge, standard-
ization in scientific research and in instrumentation, diffusion policies, and the
relation of intellectual property to generic research.

Morris Teubal is professor of economics at the Hebrew University of Jerusalem and head of the
Industrial Development Policy Group at the Jerusalem institute.
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Tacit knowledge. David suggests that codified tacit knowledge may be an
important component in the adoption of foreign technology and is probably a
precondition for diffusion. Choices will have to be made, given that codifica-
tion is largely a fixed cost. His discussion breaks some new ground and is
extremely suggestive. Further research should analyze this issue in concrete
settings.

* Research and instrumentation standards. David points to the existing
trend toward standardizing methods of measurement and scientific procedures.
This important trend has implications for the transmission of cutting-edge
technologies. It tends to promote the diffusion of scientific research and sup-
port such new technologies as optronics and lasers, microelectronics, and
biotechnology. It also has implications for the configuration of a particular
infrastructure-for example, whether it should be centrally developed and
housed in a single institution or whether a more decentralized setting is
desirable.

* Diffusion policies. I am less sure that David's technology policy paradoxes
are relevant for developing countries. His analysis showing that stimulation of
innovation through research and development may delay diffusion-and with
it, productivity growth-seems to be severely limited, for two sets of reasons.
The first relates to an open economy that exports goods and imports technol-
ogy. In this case the innovator resides abroad, beyond the scope of policy in
the technology-adopting country. Moreover, research and development within
the country may be directed to developing new products for export. This is the
case in Israel and, I presume, in other countries as well.

The second set of reasons concerns the mechanisms through which certain
kinds of innovations are diffused to small and medium-size enterprises in
developing countries. As noted earlier, that may have to begin with the absorp-
tion of technology within, say, a technology center. Successful absorption
depends as well on markets for technological services, in connection, for
example, with product design, quality control, testing, choice of production
equipment, and so on. Consultants are important here in bridging the gap
between supply and demand Uustman and Teubal 1992). This process is quite
different from that implied by David's framework, although his assumptions
may be more appropriate to radical innovations in advanced countries.

* Intellectual property. David points out the possibility of overinvestmnent in
research and development that results from the "all-or-nothing" payoff struc-
ture implied by the patent system and, more generally, the inadequate profile
of the research and development projects undertaken. Given the importance of
precompetitive development of technology, it is important to point out that
some of the technological effort that is important for developing countries may
not receive patent protection, specifically that associated with establishing
standards and methods of measurement, the properties of materials involved in
the new technologies, and other engineering knowledge. This has been pointed
out by Nelson, Pack, and Kalachek (1967) and Tassey (1982), among others.
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The implication is. that society should emphasize altemative methods of pro-
moting these activities, induding temporary catalytic subsidies and assistance
in coordinating the various actors.
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Accumulating Technological Capability
in Developing Countries

Martin Bell and Keith Pavitt

In the early stages of development the accumulation of technology is influenced by
factor endowments and intersectoral linkages. In later stages the level of technological
knowledge itself can become a source of comparative advantage, reflected in produc-
don know-bow, the design of capital goods, and a capacity for reverse engineering and
imitative research and development. Evidence shows that firms play a central role in
this process and that, contrary to received wvisdom, prodtnction capacity does not lead
automatically to technological capacity in developing countries. Market-related institu-
dons tend to undervalue technological accumulation; it is essential that the develop-
ment banks do notfollow suit in the projects and programs theyfinance.

In the pasc few years there has been renewed interest in activities that generate
technical change. They have become a central feature in the new trade and
growth theories (see, for example, Krugman 1986; Grossman and Helpman
1990; Romer 1990) and have emerged in empirical studies as one of the major
factors explaining differences among the industrial countries in growth and
trade performance (Fagerberg 1987, 1988; Cantwell 1989). The comfortable
assumption that best-practice techniques diffuse quickly and cheaply among
countries is no longer so widely held, as is evident in the contrast between the
economic performance of Japan and the United States (and as explored, for
example, by Abramovitz 1986). "Forging ahead" and "falling behind" are now
receiving as much analytical and policy attention as "catching up.'

Similarly, a growing body of evidence from the developing countries not only
shows considerable international variation in the static efficiency with which
apparently "given" technologies are used (see Pack 1987) but also shows consid-
erable differences in two types of dynamic efficiency: first, the intensity with
which industrial technologies already used by firms are changed by continuing
adaptation, improvement, and development (see Katz 1984; Bell, Ross-Larson,
and Westphal 1984; Enos and Park 1988; and Meyer-Stamer and others 1991);
and second, the efficiency with which new bases of comparative advantage are
created in increasingly technology-intensive industries.

Martin Bell and Keith Pavitt are with the Science Policy Research Unit at the University of Sussex.
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None of this variability in the technological dynamism of economies and
firms is likely to come as much of a surprise either to economic historians or to
development economists. It shows that, although centrally planned socialism
may be dead, history most certainly is not. There remains ample scope for
experimentation and debate within market economies about the theoretical
framework within which to analyze technical change and about the policies
and institutions most likely to promote such change and improve dynamic
efficiency.

The theoretical debate is being pursued elsewhere. In particular, the charac-
teristics of technical change in market economies that we describe later in this
paper have led some analysts to adopt a heretical evolutionary approach to
technical change, emphasizing the central importance of dynamic competition
through continuous innovation and imitation, together with disequilibria,
uncertainty, learning, and interfirm and intercountry differences in competen-
cies and behavior (see, for example, Freeman 1982; Nelson and Winter 1982;
Dosi 1988; Dosi and others 1988; Dosi, Pavitt, and Soete 1992).

In this paper we attempt to contribute to the policy debate on industrial
technology in developing countries. Sections I and II deal with the framework
for our analysis. We reject the clear distinction between innovation and diffu-
sion, with its implicit assumption that technical change can easily and quickly be
promoted through investment in new production capacity. Instead, we distin-
guish such capacity from the resources and institutions that make up a country's
technological capabilities, emphasizing the evidence that the accumulation of
technology does not necessarily follow from policies to achieve other objectives;
it must become a policy objective in its own right.

Section III summarizes what we know about the nature and determinants of
technological accumulation and examines their implications for policies and
institutions. We draw on the experiences of the industrial and developing coun-
tries as well as of the centrally planned economies to try to distinguish between
the chara-teristics of successful and unsuccessful countries.

Section IV turns to the accumulation of technology and how it relates to
technical change, given that technical competence requires the accumulation of
skills and institutions that support continuous changes in products, processes,
and procedures. In sections V and VI we identify the links between technological
capacity and competitive advantage and examine the reasons for the uneven
pace of industrial technology in the developing countries, stressing that technol-
ogy is no longer an automatic by-product of production capacity. We also
review the policies and institutions that support the development of indigenous
capabilities, with special emphasis on the importance of firms and the role of
government policy. While the "market failure" approach is useful in defining
government's role in funding education, training, and basic research, it has been
unable to grapple with the international differences in dynamic efficiency now
emerging in both industrial and developing countries. In some countries market-
related insitutions appear to undervalue processes and projects of cumulative
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learning that are technically complex, increasingly separated from production,
and long-term and diffuse in their effects.

The final section concludes that successful technological accumulation
depends on (a) the acquisition of foreign technology; (b) investment in educa-
don, training, and research; (c) economic incentives for innovation and imita-
tion; (d) continuous growth of demand; and (e) institutions and policies
designed to encourage firms to accumulate technology.

I. THE MISLEADING DISTINCTION BETWEEN "INNOVATION" AND "DIFFUSION"

Conventionally, technical change in industry has been seen as a two-step
process: frst, the development and initial commercialization of significant inno-
vations; and second, the wider application-or diffusion-of those innovations.
The former activity is heavily concentrated in the industrial countries and is
significant in developing economies only as they approach the international
technological frontier. Before that stage, since developing countries are seen as
involved primarily in the diffusion of technology or in the choice and adoption
of existing technologies, creative innovation and technical change seem irrele-
vant. From this perspective, the accumulation of technology in industrializing
countries is seen as technology that is embudied in production capacity: in other
words, in the stock of capital goods and operating know-how required to pro-
duce existing goods at the relevant production efficiency frontier.

In fact, diffusion invoives more than the acquisition of machinery or producr
designs and related know-how. It also involves continuing, often incremental,
technical change to fit specific situations and to attain higher performance stan-
dards. In technologically dynamic situations, these forms of technical change
typically involve two stages. First, technology is adopted for incorporation in
new production facilities, at which time the original technology may be
improved on or adapted for the specific situation, as described by Amsalem
(1983). Second, there is a postadoption phase that both raises initial efficiency
and modifies the technology to conform to changes in input and product mar-
kets. The analysis of learning curves in industrial production shows the eco-
nomic gains from this continuing improvement, but it has typically obscured the
underlying processes (Bell and Scott-Kemmis 1990). These learning curves are
generated by continuing paths of creative technical change as described in Hol-
lander's (1965) analysis of cost reductions in Du Pont's rayon plants after the
technology was imported from Europe, or in more general analyses of the role of
continuous improvement in the competitive success of Japanese firms (see Imai
1986). The significance of this incremental technological dynamism has also
been highlighted in a handful of studies of firms in developing countries-for
example, in the steel industry in Brazil (Dahlman and Fonseca 1987) and in the
petrochemical industry in the Republic of Korea (Enos and Park 1988). More
recent studies have emphasized the importance of continuing change in the
organizational dimension of production technology (see Hoffman 1989; Meyer-
Stamer and others 1991).
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Alongside these two stages of technical change there is the continuous accu-
mulation of knowledge and skills in the technology-adopting firms and coun-
tries. Initially, firms must accumulate the skills and know-how for operating the
new processes at their expected performance standards and for producing the
new products to existing specifications. In a second stage firms accumulate the
deeper forms of knowledge, skill, and experience required to generate continu-
ing paths of incremental change that both improve on the original performance
standards of the technology in use and modify its inputs, outputs, and processes
in response to changing input and product markets. At the same time they may
also strengthen their capabilities for seeking out and acquiring technology from
other firms and economies.

At a third stage firms can build on these capabilities to introduce more sub-
stantial technical changes-perhaps incorporating significant improvements into
processes already used or into process technology acquired from elsewhere-to
modify existing products, produce substitutes, diversify into the production of
input materials or equipment, or improve the technologies used by supplier
industries. This stage may blur into a fourth in which finns produce the kinds of
technical change that are usually thought of as "innovations."

Thus there is considerable scope for variation in the gains from adopting
internationally transferred technology. In particular, the intensity with which
the developing countries pursue these interactng processes is likeiy to influence
a range of important performance variables: the efficiency of investment in new
production capacity (both the efficiency of input combinations and the level of
technical efficiency initially attained); the subsequent rate of total factor produc-
tivity growth in existing firms and industries; the competitiveness of their prod-
uct specifications and designs; the strength of backward and forward Iinkages to
suppliers and customers; the structural change toward more technology-
intensive lines of production; and, as the intemational technology frontier is
approached, the ability to successfully enter new product markets.

Because the shortcomings of conventional concepts and terminology make it
difficult to see what affects technological development, the literature has begun
to focus on the resources required for acquiring, using, and changing technology
in industrial production and the processes involved in accumulating those
resources. See, for example, Teitel (1982); Katz (1984); Bell, Ross-Larson, and
Westphal (1984); Dahlman, Ross-Larson, and Westphal (1987); Enos (1991);
and Zahlan (1991); and Lall's (1987, 1990) more elaborate taxonomies of
technological capabilities.

II. THE DISTINCTION BETWEEN PRODUCTION CAPACITY
AND TECHNOLOGICAL CAPABILITIES

Our approach draws a distinction between two stocks of resources: produc-
tion capacity and technological capability. The former incorporates the
resources used to produce industrial goods at given levels of efficiency and given
input combinations: equipment (capital-embodied technology), labor skills
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(operating and managerial know-how and experience), product and input speci-
fications, and organizational systems. Technological capability incorporates the
additional and distinct resources needed to generate and manage technical
change, including skills, knowledge and experience, and institutional structures
and linkages. This distinction is important because we are interested in the
dynamics of industrialization, and hence in the resources necessary to generate
and manage that dynamism.

We also identify two processes: technical change and technological leaming
(or accumulation). The former encompasses any way in which new technology
is incorporated into the production capacity of firms and economies: through
the incorporation of new technology in relatively large lumps (such as invest-
ment in new or additional production facilities) or through the incorporation of
incremental technical changes. Inputs for large technical change projects (capital
goods, engineering services, project management services, and so forth) can
usually be acquired through market mechanisms, and the technology-using firm
can, in principle, play a passive role. But such a "turnkey" approach cannot be
used to generate continuing incremental changes in existing facilities; the user of
the technology must play an active role and must therefore have the relevant
technological capabilities.

Technological learning refers to any process that strengthens these capabilities
for generating and managing technical change. These processes are the central
focus of the paper. One reason for this emphasis is that the intangible resources
required to generate and manage technical change can no longer be considered a
marginal adjunct to the resources constituting industry's production capacity.
They are becoming quantitatively much more significant, reflecting the rising
knowledge-intensity of industrial production. In the industrial countries expen-
ditures by leading industrial companies on research and development are now
often larger than the investment in fixed capital (for Japan, see Kodama 1991).
At the same time, firms have increased expenditures on human resources (see,
for example, Wiggenhorn 1990 or the more general review in Eurich and Boyer
1985).

Alongside this quantitative trend is a less dearly definable qualitative shift
toward increased differentiation and specialization in the knowledge resources
used by industrial finns. A growing distinction has emerged between the kind of
knowledge and skill required to operate given production systems and the kind
of knowledge required to change theem. As a consequence, explicit investment in
acquiring and accumulating knowledge has become a necessary basis for build-
ing industry's capacity for generating change. As we note later, there is good
reason to expect firms in certain market conditions to underinvest in these
technological capabilities.

A second reason for emphasizing the distinction between production capacity
and technological capabilities is that it helps to focus discussion about policy. For
two hundred years the central policy debates (particularly on trade) about late
industrialization have focused on alternative measures for stimulating the accu-
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mulation of production capacity. To the extent that the technological dynamism
of industry has been considered at all in these debates, it has usually been treated
as a more or less automatic by-product of trade policy and investment in produc-
tion capacity. For those advocating protectionist policies, technological dynam-
ism was often seen as an inherent property of the protected sector; it would
emerge more or less automatically given the existence of a manufacturing sector
or (later) a capital goods sector. Similarly, but from the opposite policy position,
technological dynamism was seen as an almost inevitable consequence of an
export orientation or of the competitive pressures generated by liberal trade re-
gimes. Obviously, trade policy matters, but as industry's change-generating
resources have become increasingly specialized and complex, it has become less
and less likely that trade or other policies concerned with optimizing investment in
production capacity will also ensure the most efficient levels of investment in the
capacity to generate technological dynamism. The policy debate must explicitly
address the problems of accumulating these capabilities.

Ill. MAJOR FEATURES or TECHNOLOGiCAL ACCUMULATION

Many factors influence the ability to acquire and use technology.
- Resource inputs. Even in advanced countries, research is rarely the core

activity in accumulating technology. Because the central feature of technology
is its complexity, trial and error are central to its operation and improvement.
Thus even major innovations require the design, construction, and testing of
prototype products and pilot process plants, and expenditure on these devel-
opment activities far outweighs the funding for research programs. Product
design, process, and production engineering without any direct links with
research and development are important sources of technical change and are
likely to be even more important in developing countries. As Imai (1986)
points out, Japan's experience shows that knowledge and skill can be har-
nessed to drive continuous improvements in production and thereby sustain
industrial competitiveness.

* The role of firms. Firms are the most important actors in accumulating
technology because they learn from develrping and operating specific produc-
tion systems. By concentrating on other institutions, science and technology
policy in most developing countries has been misplaced; the objective should be
to encourage the development of technological capabilities within firms because
market mechanisms alone may be insufficient.

* Tacit knowledge. A large part of technology involves tacit-not codified-
knowledge: rules of thumb that are acquired only with experience and are
embodied in people and institutions. Transfers of such knowledge are neither
costless nor quick (see, for example, Rosenberg and Frischtak 1985; Scott-
Kemmis and Bell 1988). This has major implications for policymakers when
they design national systems of science and technology.

* Learning by doing and by other methods. Although the importance of
acquiring tacit knowledge through experience highlights the role of learning by
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doing, it is far from the whole story. Learning should not be seen as an
inevitable by-product of some other activity; it may have to be undertaken as
an activity in its own right. One kind of activity is seldom adequate prepara-
tion for undertaking a qualitatively different kind of activity. Routine produc-
tion skills, for instance, may contribute very little to developing the kinds of
knowledge and experience that are required to generate and manage technical
change (Bell, Scott-Kemmis, and Satyarakwit 1982; Bell 1984). It is therefore
important to define what activities contribute most effectively to the accu-
mulation of technology. Given the increasing division of labor within firms in
the operation and management of technical change, this will include research
and development laboratories, design offices, production engineering, and so
forth.

- Cumulative change. Technological accumulation tends to be incremental.
Given the importance of specific and tacit knowledge, individuals and firms
are not capable of learning simultaneously across diverse technological and
organizational dimensions. Nor do they simply jump into totally new areas of
technology. Jnstead, they tend to move along particular trajectories in which
past learning contributes to particular directions of technical change and expe-
rience reinforces the existng stock of knowledge and expertise. These cumula-
tive properties of technological accumulation have three implications. First,
differences in technical efficiency between firms and countries arise not only
from different factor endowments or from barriers to entry but also from
differences in accumulated technological competence (as reflected in the
models reported by Soete 1981; Fagerberg 1987, 1988). Second, national
competence cannot be changed rapidly (see Pavitt 1988). And third, the rate
and composition of technological accumulation influences not only short-terrn
competitive efficiency but also longer-term comparative advantage.

- Externalities, appropriability, and uncertainty. There are significant exter-
nalities in the accumulation of technology, in the sense that the full benefits are
not necessarily appropriated by the finns investing in the technology. Thus in
the Republic of Korea the effectiveness of one firm's acquisition of technology
for the petrochemical industry was enhanced by drawing on the engineering
capabilities of a firm in the refinery industry (Enos and Park 1988). Elsewhere,
the engineering and project management capabilities accumulated by a power-
genc.ating utility enhanced the efficiency of firms entering the power-
engineering and equipment industries (UNCAD 1985). In these and countless
other ways, the contribution made by firms to an economy's overall pool of
technology may in principle be little different from that of other institutions
more explicitly concerned with education and training. Nevertheless, the two
kinds of institutions may not be effective substitutes: the relevant skills and
knowledge can only be acquired in firms and through their investments in learn-
ing. Precisely because it is impossible to appropriate the full returns to these
investments and because the private returns are likely to be uncertain, there is
likely to be significant underinvestment by firms.



Table 1. A TFechnology-Based Classification of Business Firms

Category offinn
Characteristic Supplier-doninated Scale-inite,sive Science-based Specialized supplier
Typical core sector Traditional manufacturing Bulk materials (steel, glass) Electrical and electronics Capital goods

(for example, textiles, Consumer durables Chemicals Instruments
garments, leather and Automobiles Software
footwear, wood
products)

Size of firm Small Large Large Small/medium
Type of user Price sensitive Price sensitive Price and performance Performance sensitive

sensitive
Main focus of technological Cost reduction Cost reduction and product Cost reduction and product Product innovation and

activities Design for niche markets improvement innovation and improvement
improvement

Main immediate sources of Suppliers Process, production and Corporate R&D Design and development
hi technical change design engineering

Main channels of imitation Purchase of equipment and Equipment purchase; Reverse engineering; R&D Reverse engineering
and technology transfer related services know-how licensing; Hiring qualified scientists Learning from advanced

reverse engineering and engineers users
Main sources of technologi- Production learning Production learning Basic research Advanced users

cal accumulation Advisory services Suppliers Production engineering
Design Design

Main directions of techno- Processes and related Process technology and Technology-related Product development
logical accumulation equipment relared equipment products

Product design
Production
Organization
[Variable] [Upstream] [Concentric] [Concentric]

Main methods of protection Nontechnical (marketing, Process secrecy R&D know-how Design know-how
against imitation trademarks) Imitation and learning Patents Patents

curve lags Imitation and learning Knowledge of users' needs
curve lags
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Sectoral differences. Table 1 examines the acquisition of technology by
firms in four categories of technological development, based on studies of the
industrial economies. (For more detail see Pavitt 1984; for a recently developed
alternative see Malerba 1992.) Each category is reflected in a model of technical
change found in economics. It is worth describing them in a litde more detail
because each category has its distinctive method of acquiring technology, with
particular implications for policy.

In supplier-dominated firms technical change comes from suppliers of
machinery and other production inputs. Technical choices reflect relative factor
costs, and opportunities for technological accumulation are mainly improve-
ments and modifications of production methods and associated inputs and occa-
sionally of product design. Most technology is transferred in the form of capital
goods and other inputs. Supplier-dominated firms bear some resemblance to
those found in the conventional production function.

In scale-intensive firms technical change is generated by the design and opera-
tion of complex production systems or products, or both. Given the economic
advantages of increased scale combined with the complexity of products and
production systems, the risks of failure associated with radical change are poten-
tially very costly. Process and product technologies therefore develop incremen-
tafly on the basis of operating experience and improvements in components,
machinery, and subsystems. Technology accumulates as the capacity to design
and build components, machinery, and subsystems and eventually as the capac-
ity to design and build large-scale, complex systems. Technology transfers
require the firm to license production and design know-how and related train-
ing, in addition to equipment and other inputs. (See Schmookler's 1966 analysis
of investment-induced technical change and Arrow's 1962 analysis of learning
by doing.)

In science-based firms technology emerges mainly from corporate research
and development and is heavily dependent on academic research. Fundamental
discoveries open major new product markets and invite a wide range of potential
applications, including a horizontal search for new and related product markets.
Technology imports require more than the purchase of production inputs and
the licensing of production know-how; they also require a strong capacity for
reverse engineering (that is, analyzing and copying competitors' products),
which itself requires research, development, and design activities and trained
research scientists and engineers with foreign contacts. This style of technical
change is best exemplified by the large innovating firm, as described in Schum-
peter (1943).

Specialized supplierfinns provide high-performance equipment in the form of
components, instruments, or software to advanced user firms (Stigler 1956;
Rosenberg 1976). The accumulation of technology takes place through the
design, construction, and use of these production inputs. Such firms, which
benefit from the operating experience of advanced users-in the form of infor-
mation, skills, and the identification of possible modifications-continuously
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accumulate the skills to match advances in design with user requirements. Typ-
ically, given the complexity and interdependence of production processes, the
purchaser puts a premium t n reliability and performance rather than on price.

We explore next the exten t to which these patterns of technological accumula-
tion in the industrial couno ies help us understand the dynamics of competitive
advantage in the developing countries.

IV. TECHNOLOGICAL AccuMuLATION AND COMPETITIVENESS

The mechanisms through which a country's competitiveness changes over
time proceed from these patterns. Our framework envisages two extremes. At
one, in supplier-dominated sectors (like textiles), the Heckscher-Ohlin assump-
tions about comparative advantage may hold reasonably well: technology is
universally available, and technical choices are made largely on the basis of
factor endowments. In such sectors low-wage countries can exploit their com-
parative advantage, provided their firms are effective in acquiring technology.
At the other economic extreme, comparative advantage in high-wage countries
is dominated by technological leads and lags in science-based, scale-intensive,
and specialized supplier sectors (Soete 1981). What happens in between these
extremes? Below we sketch the historical experience of the industrial countries
and discuss whether we can anticipate a similar evolution in the developing
countries.

Technological Trajectories in Industrial Countries

David (1975) and, in a different -tradition, Porter (1990), who have explored
the paths of national technological development, note that the accumulation of
technology has involved the cumulative acquisition of (largely country-specific)
'intangible capital" in the form of personal, organizational, and institutional
skills. Changes in international competitiveness evolved along with-and
increasingly as a result of-these national tedmological trajectories.

Three sets of inducement mechanisms seem to have been particularly impor-
tant: factor endowments, persistent investments with strong intersectoral link-
ages, and the cumulative mastery of core technologies. Their relative signifi-
cance has changed over time. In the early stages the directions of technical
change in a country or region were strongly influenced by local factor endow-
ments and investment opportunities. At higher levels of development, the accu-
mulation of specific technological skills accounted for the paths of technical
cha.ge.

-iactor endowments. The most obvious local inducement mechanisrn has
been the search to alleviate a relative factor scarcity. Its historical importance in
the development of labor-saving techniques is well documented, as is its impor-
tance in generating technical responses to differing natural resource endow-
ments. Consider, for example, the effects of fuel prices on the development of
automobiles and related technoicoties in the United States, Europe, and East
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Asia. A search for space-saving technologies is said to have been important in
early postwar improvements in Japan's methods of mass production. Environ-
mentally related inducement mechanisms may become more important in the
future.

- Investment-led inducements and intersectoral linkages. Another analytical
tradition stresses the importance of investment-induced technical change
(Schmookler 1966), and technical linkages and imbalances among firms and
sectors (see Carlsson and Henriksson 1991; Justman and Teubal 1991). The
exploitation of abundant natural resources is one variant, creating opportunities
for local technical change, technological accumulation, and competitiveness in
upstream extraction and downstream processing. Witness the effects of abun-
dant natural resources in Canada, the United States, and Scandinavia, where,
for example, the abundance of wood has contributed to the competitiveness of
wood-processing machinery and, more generally, the development of natural
resources has contributed to competitiveness in the capital goods used in these
sectors (Patel and Pavitt 1991b). Other important linkages have included those
from investment in mass-produced automobiles (and some other consumer
durables) to technologies for manufacturing associated capital equipment, and
from governrnent investment programs to shipbuilding, railway, and communi-
cations sectors in Japan (Nakaoka 1987).

= Mastery of core technologies. Cost- and investment-induced mechanisms,
however, cannot explain all technology-based competitiveness. For example,
Switzerland's competitiveness in marine diesels has little obvious link with any
national endowment in maritime resources but can be explained by the engineer-
ing competence originally developed in textile machinery. Thus it reflects the
cumulative mastery and exploitation of a core technology with multiple poten-
tial applications.- The core technologies are science-based, and the linkage is
horizontal rather than vertical; for example, Switzerland's strength in phar-
maceuticals grew out of earlier strength in dyestuffs.

Two features are common to countries that have followed such technology-
based trajectories. First, they tend to make technological choices not simply on
the basis of expected financial rewards but also with a view to the expected value
of learning for the exploitation of future technological opportunities (Pavitt and
Patel 1988). Second, in science-based and scale-intensive sectors, country-specific
inducement mechanisms and technological advantage are reflected in the techno-
logical activities of a number of large domestic firms (Patel and Pavitt 1991 a).

Technological Accumulation in Developing Countries

Over the past thirty years developing countries have increased and diversified
their production capacity, moving from sectors that are mainly supplier-
dominated (such as textiles) into products in which scale-intensive, specialized
supplier firms predominate (such as metals and metal products, capital goods,
bulk chemicals, and consumer durables) and even into science-based sectors
(semiconductors and telecommunicarions equipment). This experience confirms



268 Accumulating Technological Capability in Developing Countries

that between the "price-sensitive" goods produced with simple technology and
low wages and the "performance-sensitive" goods produced with world-frontier
technology and high wages, there is an intermediate range of goods in which
firms and countries can be competitive in world markets. This is likely to be the
case in product groups where, on the supply side, progress toward the techno-
logical "best practice" is relatively cheap and where, on the demand side, lower
input costs compensate for any distance from such best practce.

The rate of technological accumulation, however, has been very uneven
among the world's catching-up countries. In the early 1980s Poznanski (1984)
pointed to the poor performance of the (then) centrally planned economies
compared with the so-called newly industrialized economies (see also the more
recent comparisons by Ray 1991). And within this category East Asian econ-
omies have performed better than Latin American countries, particularly in
electronics (Riedel 1988; Freeman 1991).

The sectoral trajectories of growth and diversification may be similar to those
found in earlier patterns of industrialization: from supplier-dominated to scale-
intensive sectors, and from scale-intensive to science-based and specialized-
supplier sectors. And abundant natural resources and infrastructural investment
programs will continue to be important inducement mechanisms, even though
labor scarcity is likely to be less important for technological accumulation than
energy and environmental scarcities.

Furthermore, recent historical research on Japan shows at least a superficial
resemblance to contemporary experience in Korea (Nakaoka 1987; Odagiri and
Goto 1992). Japan's modernization was built on a combination of imported
equipment and indigenous capability in metals and machinery. Ties with foreign
firms were necessary in the automotive and electrical industries, and reverse
engineenng was important in railway roiling stock. Nakaoka (1987) and Kim
(1984, 1985) argue, however, that it is more difficult for developing countries
today to absorb fast-moving technologies that depend on specialized activities
(such as corporate research and development, design, and producton engineer-
ing) rather than on line production experience.

These observations both clarify the significant differences between today's
and earlier industrializing countries and explain why some countries have per-
formned better than others.

- Links between production capacity and technological capabilities. The cen-
tral feature in technological accumulation of the industrial countries was the
parallel and interacting accumulation of production capacity and technological
capability. This was perhaps most evident in the industries where technical
change is now supplier-dominated. For example, in the nineteenth century tex-
tile mills in the northeast United States developed and produced much of their
own machinery. As a consequence, the basis for new areas of competitiveness
was present in, and emerged from, old areas of competitiveness.

With growing specialization and vertical disintegration in these increasingly
supplier-dominated industries, that pattern is no longer characteristic. Amsden
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(1989) has emphasized the small role of Korea's early leading sector-cotton
spinning and weaving-as the foundation for more complex industrial activity.
Thus automotive production has probably replaced textiles as the major stim-
ulus to developing local technological capacity in capital goods, and telecom-
munications investments have become a major stimulus to upstream develop-
ments in electronics (see Hobday 1990 on Brazil's experience).

Access to science-based and scale-intensive technologies. A distinguishing
feature of technology today is that most of the fast-moving fields are in science-
based and scale-intensive sectors, making the process of acquiring technology
more difficult and demanding. While sources of capital goods technologies-
machines, processes, and instruments-are relatively dispersed, with multiple
suppliers (Patel and Pavitt 1991a) and every incentive to sell to firms in develop-
ing countries (Cooper 1991), the acquisition of these technologies is very
complex.

The large firms that dominate these sectors develop and control significant
proportions of both their product and process technologies. They are reluctant
to lose their competitive advantage and prefer direct investment to licensing
when they rmove abroad (Patel and Pavitt 1991a; Contractor 1985). Contrary to
a widely held assumption, technology does not spread among the industrial
countries mainly through these channels but rather through reverse engineering
and imitative research and development (de Melto, McMullen, and Wills 1980;
Levin and others 1987). And in a study of forty-eight product innovations and
their U.S. imitations, Mansfield, Schwartz, and Wagner (1981) estimated that
the ratio of imitation to innovation times was on average 0.70 and of imitation
to innovation costs, 0.65. Only 11 percent of imitation costs were incurred as a
result of patent protection (although the share rose to about 30 percent in
pharmaceuticals, one sector in which property rights make up a significant
proportion of the total cost of the technology).

These characteristics help explain why the accumulation of production capac-
ity in today's industrializing countries has led to a more limited and uneven
accumulation of technological capacities than in earlier historical periods: pro-
duction capacity is a less direct and automatic inducement to the capacity to
generate and manage change. Obviously, there has been some accumulation of
technological capabilities because the growth and diversification of industrial
output could not have been achieved without some competence in acquiring
technology from foreign sources (see Lall 1980). But tne depth of this compe-
tence has been limited when technology is incorporated in new production
capacity through turnkey projects and direct foreign investment.

One common response to these circumstances is to argue that it does not
matter because industrial latecomers have in the past-and can today-draw on
a wealth of available technology and therefore need not undertake the costly
investment in capabilities for generating technical change. But this argument is
unconvincing. First, it maintains the simplistic distinction between innovation
and diffusion that we dismissed earlier. Second, it ignores historical experience.
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In the past, latecomers drew very heavily on technology imports, but they also
developed their own technological capabilities in association with their expand-
ing production capacities. And third, it ignores the experience of the most
successful developing economies. In particular, across a wide range of sectors in
Korea and Taiwan (China) firms have accumulated substantial capabilities for
generating continuous changes in acquired technologies, for synthesizing diverse
elements of technology into new processes and products to replicate imported
technologies, and for developing innovations to improve performance (West-
phal, Kim, and Dahlman 1985; Enos and Park 1988). These accomplishments
have been reflected in the growth of business-financed research and development
(Ozawa 1974, 1985; Fukasaku 1986; Amsden 1989; Cohen and Levinthal
1989). Korea's experience in electronics also shows the growing importance of
postgraduate education (and subsequent work experience abroad) for local sci-
entists and engineers, both for training and to provide access to the infornal
international networks that are so important in advanced technologies. In Latin
America, India, and China the accumulation of these kinds of technological
capabilities has been much more limited, or narrowly focused, and in Africa it
has been virtually absent.

V. NATIONAL SYSTEMS FOR ACCUMULATING TECHNOLOGY

Although policy prescriptions based on national systems for technological
accumulation are considered unfashionable in an age of globalization, we must
point to the local, person- or institution-embodied nature of technological accu-
mulation, the strong influence of national institutions, and the overriding
importance of the home country to the technological activities of even the largest
and most multinational of firms (Porter 1990; Patel and Pavitt 1991a). While
other units of analysis (such as the region) may sometimes be more appropriate,
the nation-state is a good starting point. Some progress has been made during
the past ten years in describing the essential characteristics of "best-practice"
national systems for the accumulation of technology (see, for example, Nelson
1992). The main conclusions can be summarized as follows.

- The Importance of Firms

Given the specific, cumulative, and partly tacit nature of technology, most
technological learning takes place in firms. Even in the industrially advanced
countries, research and development activities are only the tip of the iceberg,
since they are a form of accumulation typical of large firms in science-based
technologies. In smaller firms technological activities are sometimes part-time
and come under the rubric of "designe and "production engineering" depart-
ments. Both historical studies and contemporary research on developing coun-
tries show that research and development, design, and production engineering
often emerge within firms that have been involved in prior activities in quality
control and production organization (Katz 1987; Amsden 1989; Mowery and
Rosenberg 1989).
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There has been a vigorous and productive tradition of applied research to
identify the conditions for the successful management of technical change in
firms in innustrial countries (see, for example, Rothwell 1977; Harris and Mow-
ery 1990). The literature shows that successful implementation at the project
level depends on the effective integration of specialized disciplines, functions,
and divisions within the firm and on outside links with sources of expertise and
with the needs of customers. We know far less about what factors affect a firms'
strategies for technological accumulation or about the management of technol-
ogy in developing countries.

The failure to recognize the firm as the central player in the accumulation of
technology has been a major shortcoming of technology policy. The most fla-
grant examples have been the former U.S.S.R. and other centrally planned
economies, where the design and research and development functions were
separated (geographically and organizationally) from production units (Hanson
and Pavitt 1987). Similar policies have been followed in some other developing
countries where govemment-funded research and development laboratories
were established in the mistaken expectation that-without matching technolog-
ical capabilities in firms themselves-they would produce practically useful
results (Desai 1980; Bell 1984). These policies were sometimes buttressed by the
theoretically respectable-but empirically inaccurate-assumption that technol-
ogy emerges from research and development as easily transmissible and applica-
ble information.

Linkages between firms-especially when they involve (often untraded) flows
of knowledge and skills (see Lundvall 1988)-are also important sources of
technology transfer between science-based and technology-intensive firms and
their (often small and specialized) suppliers. The centrally planned economies
tended to discourage the emergence of specialized suppliers, with negative
effects on the diffusion of technology and the efficiency of the capital stock
(Hanson and Pavitt 1987).

Market Structure and Competitive Pressures

Conventional cross-sector studies of the influence of market structure on
technological performance in industrial countries are not very revealing because,
as recent research has shown, industrial structure is endogenous and is deter-
mined by technological opportunity and appropriability (Levin, Cohen, and
Mowery 1985; Pavitt, Robson, and Townsend 1987). When both are high,
concentration tends to be high, and innovating firms tend to be in such indus-
tries as chemicals, electrical equipment, and electronics. When opportunity is
high and appropriability is low, innovating firms tend to be small, as in capital
goods.

The importance of competition as an incentive for the accumulation of
advanced technology emerges from case studies of textile production in Africa
(Mytelka 1985), from national studies of competitveness (Porter 1990), and
from statistical studies of large firms (Patel and Pavitt 1992). An almost com-
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plete lack of competitive pressure was one reason the centrally planned econ-
omies failed to adopt more efficient techniques.

Government and Market Failure

Most governments in market economies have stepped in to correct market fail-
ure and influence the rate and direction of technological change through policies
that include the adoption of standards for interfaces and networks and th e imposi-
tion of penalties or restrictions on technologies that have adverse effects on
health, safety, and the environment. They might also be persuaded to include
policies to improve technology and information flows to small firms in traditional
industries and-with greater success-to the agricultural sector, where technol-
ogy is generated by suppliers and information for users is imperfect.

A major govemment contribution to technological accumulation is its invest-
ment in education and training. It is widely recognized that education policy has a
strong influence on the effectiveness with which technologies are assimilated and
improved. Thus, literacy is advantageous in supplier-dominated technologies,
and higher technical and graduate engineering skills are necessary in scale-
intensive and specialized-supplier technologies. Comparative studies tradi-
tionally tended to concentrate on differences in educational achievement between
industrial and developing countries. More recently, however, significant differ-
ences in achievement have been identified that are said to have contributed to
differences in the rate of technological accumulation within each of the two
categories.

Thus among the industrial countries, differences have become apparent in the
levels of education and skills of the two-thirds of the working population who do
not receive a qualification in higher education; in particular, workers in Ger-
many, Japan, and their neighboring countries have higher qualifications and skills
than those in the Anglo-Saxon countries, and this has measurable effects on pro-
ductivity and productquality (see, for example, Prais 1981). Similarly, amongthe
developing countries workers from East Asia are better qualified than those from
Latin America-in terms of literacy rates, technical secondary education, and
graduate engineers-with similar results (Westphal, Kim, and Dahlman 1985).

Although various forms of "doing" are central to the learning processes, so are
more explicit kinds of training. In industrializing countries in particular, the
potential role of explicit technological training within the firm is especially
important, and although there are good grounds for expecting firms to underin-
vest in this activity, the issue has received remarkably little policy attention. This
seems to be largely because it falls between two areas of policy and analysis.
Education and training typically focus on the infrastructural institutions that
generate human capital for industry (and other areas of the economy), while
industrial policy usually concentrates on the accumulation of production capac-
ity through investment in physical capital and on-the-job training. Effective
policy intervention to induce firms to invest more substantially in training to
create change-generating human resources seems rare.
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The Economic Significance of Basic Research

Most analyses of the contribution of academic research to the development of
science-based technologies are not very enlightening. Many economists conclude
that developing countries do not need academic research to further economic
growth since they assume that its benefits come in the form of published infor-
mation that call easily be obtained elsewhere (see, for example, Vernon 1987).
Moreover, sociologists often assume that most basic research in developing
countries is unsatisfactory because only a very small proportion is published and
cited in the international literature (see, for example, Scientometrics 1992).

Both sets of assumptions overlook studies showing that the main economic
benefit of basic research is not published information but a supply of scientists
and engineers with problem-solving skills, familiarity with research meth-
odologies and instrumentation, and membership in informal and international
networks of professional peers (Gibbons and Johnston 1974; Nelson and Levin
1986; Senker and Faulkner 1991). For this reason, the capacity for academic
research and postgraduate training is an important component of nanonal poli-
cies to promote advanced technologies, even if they are not initially at world
levels of academic excellence; imitative learning activities in science are a neces-
sary part of the process of development and should be linked to policies for
international academic exchanges.

VI. GOVERNMENTS AND DYNAmIC EFFICIENCY: Do INSTITUTIONS EVALUATE
THE FULL ECONOMIC BENEFITS OF LEARNING?

Dealing with market failure far from exhausts the public policy agenda related
to technological accumulation-if only for the very good reason that so-called
perfect market conditions create no financial incentive for innovation. Govem-
ments have therefore established systems for protecting intellectual property
rights to reinforce the potential temporary monopoly rents afforded would-be
innovators by the natural time lags and costs of imitation.

More relevant to the concerns of this paper have been the persistent differ-
ences in technological accumulation among the industrial countries that cannot
be explained by different rates of market failure or defense of intellectual prop-
erty rights. For some analysts, these differences can be attributed entirely to
differences in macroeconomic conditions, reflected in rates of inflation, interest,
and growth. For others, they reflect deep-seated differences in management,
industrial finance, and education and training. Thus there is a view that Ger-
many and Japan, with their strong emphasis on "insider" methods of corporate
control, have more effective systems for ensuring their commitment to long-term
corporate goals, including technology (Corbett and Mayer 1991). There have
also been strong criticisms of systems of corporate management that emphasize
hierarchical organization and short-term financial targets rather than research
and development, production, and marketing skills (Abernathy and Hayes
1980; Chandler 1989).
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At the heart of this debate is the need to devise a system to ensure that market
processes fully evaluate and encourage cumulative learning-or technological
accumulation (Pavitt and Patel 1988). In addition to training externalities, the
very processes of specialization and professionalization are likely to result in
underinvestment in learning for two reasors. First, the potential benefits of
learning are no longer immediate and obvious (as is, say, a cost-reducing
improvement in a process) but rather are in the future and diffuse (as with, for
example, an improved capacity to design a specific product). Second, the knowl-
edge required to evaluate accurately the potential value of learning has become
increasingly complex and beyond the comprehension of anyone not continu-
ously active in the field.

In this context, conventional project appraisal techniques used by managers
and public policymakers are inadequate because they completely neglect the
"option value" of path-dependent, irreversible learning (Myers 1984). One pos-
sible solution is to treat potential technological investments explicitly as an
option value (Mitchell and Hamilton 1988). Another is to ensure that corporate
and financial institutions have enough engineers to counteract the dangers of
myopic analysis by accountants and business school graduates. Amsden (1989)
notes this is true of Korea; Morita (1992) advised that it would be useful in
Great Britain.

As we have noted, technological capacity does not follow automatically from
the establishment of production capacity. Consequently, policies for technologi-
cal accumulation cannot be treated as a derivative of, say, industrial or trade
policy but must be dealt with explicitly. Deliberate firm-specific investment in
technological learning involves short-term cost and risk. In developing coun-
tries, where imitative innovation dominates, th-e main risk is technical failure
associated with learning. Nakaoka (I 987) points out that the degree of technical
risk is closely correlated with the expected degree of learning: modest technical
objectves are safe but allow little learning; ambitious technical objectives are
risky but can lead to great strides forward. One of the critical skills is identifying
the appropriate mix-at each stage of development-of imported and indige-
nous technology in the following areas: components and parts, machinery,
skills, production engineering and management, and product development and
commercialization. In Japan, Nakaoka reports, the government provided risk
finance, training funds, and a market for the products that were developed. This
suggests two areas of government policy beyond those concerned with the provi-
sion of skills and technologically competent financial and industrial institutions:
providing advantageous terms for funding high-risk technologies, and tempo-
rary and focused import substitution to stimulate local demand in the early
stages of learning.

VII. CONCLUSION

What we dtink we know is that these features are associated with the success-
ful accumulation of technology:
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A substantial inward flow offoreign technology, closely coupled with the
rapid development of indigenous capabilities in business firms. In Japan's mod-
ernization, there has been a close association between the volume of technology
imports and the rate of indigenous technological accumulation (Ozawa 1974;
Oshima 1984). At the other extreme, the formerly centrally planned economies
imported foreign technology less frequendy, and in smaller magnitudes, than
either industrial or developing market economies (Hanson and Pavitt 1987), and
the same may have been true for India (Lali 1985). Among industrial countries
Gennany and Japan have been more successful than the United Kingdom and
the United States (Patel and Pavitt 1991c).

I* nvestment in education and training. The work forces in the United States
and the United Kingdom are deficient in vocational and technical skills in com-
parison with those in Germany, Japan, and their neighbors. The formerly cen-
trally planned economies in Central Europe still have a well-educated labor
force in the German tradition. In science and mathematics education East Asian
countnes are now moving ahead of the Anglo-Saxon and some continental
European countries (see, for example, Prais 1981; The Independent 1992).

* Incentives for innovation and imitation. Such arrangements were weak or
nonexistent in centrally planned economies. In industrial countries the incen-
tives for innovation include intellectual property rights, in addition to natural
initation lags. The pressure of competition and a favorable macroeconomic
climate are also of crucial importance everywhere. On these grounds, East Asia
has performed better than Latin America (Katz 1991). The formerly centrally
planned economies face particular difficulties.

- Favorable market conditions. In addition to the pressures of competition,
the prospect of a large and continually expanding product market is likely to
encourage technological accumulation, not only in producer firms but also
through vertical links to suppliers. Except in the largest countries, such market
growth is more likely to be achieved under policies of export promotion than
import substitution. In addition, a more equal distribution of income is likely to
stimulate domestic demand for capital and durable consumer goods in the early
stages of learning (see Nakaoka 1987).

There is still disagreement on the question of whether economic agents and
institutions, under certain circumstances, systematically undervalue the eco-
nomic benefits of path-dependent technological learning in firms (see, for exam-
ple, Stiglitz 1987). Some analysts argue, for example, that this is the case for
bankers and managers in the United States and the United Kingdom, in compar-
ison with their counterparts in Germany and Japan (see, for example, Pavitt and
Patel 1988).

It is also argued that effective learning in developing countries requires sector-
specific intervention involving preferential finance and various measures of pro-
tection (Wade 1990; Kim 1980). Investment in infrastructure is also essential to
meet the needs of different categories of technology (see Jusrman and Teubal
1991).
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We still need to know how to establish the conditions for successful leaming.
With a few notable exceptions (such as Westphal, Kim, and Dahlman 1985;
Katz 1987; Amsden 1989), we have few empirical studies on what institutions
and policies, including government policy, can be used in developing countries
to encourage learning in firms or industries. For this reason we propose a
research agenda to answer the following questions:

* What are the characteristics of successful firms in developing countries in
terms of technology and dynamic efficiency? How are these characteristics
similar to-and different from-those found in industrial countries?

* How does the long-term accumulation of technological capability evolve in
successful firms in developing countries? Does it follow the sequence
described in this paper? Do imports of capital goods lead to the acquisition of
production know-how, then to incremental modifications to products and
processes, and finally to the design of capital goods and to imitative research
and development?

* How important are interfirm and intersectoral linkages in developing coun-
tries? And how important are linkages between scale-intensive firms and their
specialized suppliers of capital goods?

- What is the role of government-funded infrastructure (for instance, education
and training, basic research, and government-sponsored research)?

- How important for technology are academic research and intemational train-
ing for scientists and engineers?

- How does the behavior of financial institutions (and of senior managers)
influence the evaluation of the economic benefits of technology?

* What should the development banks do to ensure that the potential costs and
benefits of technological accumulation are properly evaluated in investment
projects and programs?
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Do poorer developing countries benefitfrom relative backwardness? Was their growth
in the years 1960-85 greater than would be predicted on the basis of the accumulation
of capitaz and education? The cross-sectional evidencefor convergence is not consistent
with time-series estimates of rates of growtb of total factor productivity. Moreover,
some of the existinggrowth of productivity in developing countries is attributable to the
reallocation of laborfrom agriculture to manufacturing and services, which have higher
marginal productivity. Nevertheless, afew economies in Asia have benefitedfrom their
ability to shift to higher industrial production functions. Their historical e -ience,
including the interaction between general economic policy and acquisitic u .._hnol-

ogy, sheds light on the lessonsfor realzing benefitsfrom industrial backwardness.

There has recently been a resurgence of interest in the sources of differences in
levels of per capita income across countries and in whether such differences are
decreasing over time. The concept that poorer countries could take advantage of
the benefits of relative backwardness was put forward by Gerscuenkron (1962).

The measurement and explanation of the varying levels of manufacturing
productivity in developing countries has received considerable attention (Clague
1970, 1991; Hirschman 1957; Pack 1984, 1987; Teitel 1981). Concern with
economywide productivity levels increased following a series of papers on the
convergence of per capita income levels (Barro 1991; Baumol 1986; De Long
1988; Dollar 1992; Mankiw, Romer, and Weil 1990). Krueger (1969) analyzed
the extent to which human capital could explain differences in income levels and
was a precursor of mnany of these studies.

Part of the resurgence in interest stems from the research of endogenous
growth theorists (Lucas 1988; Romer 1986), who interpret the neoclassical
Solow-Swan model as implying convergence. In the view of the endogenous
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growth theory, economies at different levels of per capita income will not con-
verge to the same income levels. Nevertheless, the failure of economies to con-
verge could be attributable to many factors other than the external economies
suggested by early versions of endogenous growth theory.'

The recent literature on convergence finds that countries which were among
the poorest in 1960 have had more rapid growth in per capita income than
would have been expected on the basis of standard factors such as capital
deepening. This research employs a one-sector economywide model and hence
suppresses important aspects of the development process. In particular, for the
lowest-income countries, agriculture is the major sector and as late as 1960
employed roughly 77 percent of the labor force. Historically, a key aspect of the
development process has been the sectoral transformation of economies in
which agriculture's share of the labor force declined from perhaps 90 percent to
6 percent or less. A potential source of growth is the transfer of labor away from
agriculture to the industrial and services sectors, which exhibit greater marginal
productivity.2 Such differences in marginal productivity are the core of the
dualism literature, which emphasizes market imperfections that result in differ-
ent factor intensities across sectors.

The large absolute size of agriculture implies that reallocation of labor away
from it, as well as the growth of its total factor productivity (TFP), could be
significant sources of growth of per capita income in developing countries. Yet
the most recent evidence suggests that in the period 1960-80 growth of agri-
cultural TFP in the developing countries was not as rapid as in the industrial
countries (Lau and Yotopoulos 1989). This fact casts doubt on the case for
convergence.

Once the productivity gains from reallocation are exhausted, continuing
rapid growth in per capita income requires fast productivity growth in the
industrial sector. Only a few developing economies, mainly in Asia, have
achieved this. Their rapid growth and convergence toward the per capita
income of more advanced countries was catalyzed by their ability to assimilate
technology and shift the production function along which they operate. This
change was facilitated by higher levels of human capital, but many other
factors were involved.

In section I of this paper, I examine the evidence from cross-country studies of
convergence and compare it with the results of time-series studies of TFP growth
in individual sectors. I then derive the implications for the cross-sectional evi-
dence offered to support the convergence hypothesis of the observed reallocation
of labor over time from agriculture to industry and services in developing coun-
tries. A related issue, considered in section II, is the usefulness of the implicit

1. Mankiw, Romer, and Weil (1990) demonstrate that much of the variation in per capita income
levels can be explained by explicitly recognizing differences in saving ratc, population growth rates, and
the rate of technological change.

2. Sectoral reallocation has been an important source of growth in industrial countries as well. See
Denison (1985).
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view that developing countries will automatically benefit from their ability to
borrow the technology of industrial countries and that real per capita income in
developing and industrial countries will converge. A question arises concerning
the mechanisms for achieving continuing rapid growth after the benefits of
reallocation have been largely exhausted; this requires the realization of high
growth rates of TFP within sectors. In section III, I concentrate on the manufac-
turing sector, although the evidence on agriculture is covered briefly.

Countries appear to have two choices once they rely on increasing intrasec-
toral TFP for further per capita income growth. The first choice is based simply
on getting the prices right. It may be compared with an escalator going to the
fifth floor of a department store-a steady ascension in which the passing scene
changes slowly. The second route may be envisioned as an elevator that whisks
one to an unrecognizable display of new products on the fifteenth floor in a
short time. The first implies a rate of growth of perhaps 1.S percent per capita a
year; the second, experienced mainly in a few Asian economies, implies a
growth rate of S percer t. The second mode of development is analyzed in a brief
discussion of the Repulblic of Korea and Taiwan (China) in section IV. Section V
presents conclusions.

I. TECHNOLOJGY GAPS AND CONVERGENCE WITHIN A NEOCLASSICAL

GROWTH FRAMEWORK

Much of the recent literature on convergence can conveniently be recast in
terms of the Solow model shown in figure 1.3 The view of the convergence
argument is that nations initially, at point A in figure 1, with capital-labor and
output-labor ratios ko and q0, will move along the production functionfo as they
increase their capital-labor ratios. They take advantage of the readily available
new techniques to the right of ko-"technique" being used here to denote a
specific capital-labor ratio. One interpretation of the convergence argument is
that if investment rates are equal across countries, as a result of domestic saving
or international capital movements, all countries will move toward C. Equilib-
rium is determined at B, where saving, sfo, equals the requirement for new
investment shown by n + u, where n is the rate of labor force growth and u is
the rate of labor-augmenting technical change.

Countries starting to the left of point B should grow more rapidly than those
already at it. They do not have to incur expenses for research or the commercial-
ization of the techniques to the right of ko. These more advanced techniques are
costiessly available to initially poor economies. The assumption is that there
exists an international best-practice production function along which nations
(and the industries and firms constituting them) can move. Output per effective

3. Mankiw, Romer, and Weil (1990) also employ the Solow model. Proponents of endogenous growth
theory whose analysis predicts no diminishing returns to physical and human capital would not accept the
depiction of the economy's production function. Since convergence may be interpreted to imply diminish-
ing returns, the production function Q = AK used in endogenous growth theories is not employed.
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Figure 1. The Neoclassical Growth Model

Output-
labor
ratio, q

Production
qt function, fi

Production
function,fo

qo ~~~~~~~~~~~~~~Saving, sfh

B Savin~g, sfo

-ko /% k, Capital-labor
ratio, k

Note: The investment required to maintain a constant capital-labor ratio is n + u.

worker will increase as a result of capital accumulation and will converge
toward q'. As long as labor-augmenting technical change is taking place at the
rate of u per year, income per unit of labor increases at this rate. The Ger-
schenkron view, as interpreted by the convergence literature, does not promise
any added fillip to the growth rate in per capita income above that attributable
to capital accumulation and labor-augmenting technical change as a nation
moves toward the steady state at point C. If the advanced techniques did not
exist, expenses would have to be incurred to invent and commercialize them,
and the move to the more capital-intensive technologies would yield smaller net
benefits.

An alternate interpretation of Gerschenkron would be that industrial coun-
tries operate along the production function fA and that the developing countries
operate initially on fo but have the opportunity to move toward fi and to shift
from technologies that have lower TFP at any given capital-labor ratio to ones
that have greater TFP. As a result of such a shift, the intennediate-term growth in
per capita income would include the impact of capital-deepening and technical
change. Technical change would now include the effect of introducing the more
productive technology, fl, as well as the existing rate of labor-augmenting tech-
nical change. Convergence is the move from A to D. This second interpretation
is empir-ically relevant given the large number of studies that find different levels
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of TFP among countries at the sectoral and firm level.4 A rapid shift in the
production function provides the economic engine for the rapid elevator experi-
enced in the Asian economies.

Some Problems

Barro and others who have recently tested convergence theories employ the first
model, which involves movements along fo, to explain cross-country growth
patterns. There are two problems with these studies. First, the cross- country
results are widely at variance with existing estimates of TFl growth for the
developing countries based on time series.5 Second, the use of economywide
production functions ignores potential sectoral reallocation effects.

Economywide time-series TEFP growth rates and convergence. Dollar (1992)
presents the most careful study of convergence and the only one to address
explicitly questions that arise in the context of development analysis. I will
utilize his specification, which is similar to but more complete than others. The
cross-country estimating equation he employs is

(1) GDPG = ffED, INV, DIS, VAR, GDP60)

where GDPG is the average rate of real per capita growth of gross domestic
product (GDP), using Summers-Heston (1988) measures, from 1960 to 1985;
ED is primary school enrollment in 1960; INV is the average share of invest-
ment in GDP over the 1960-85 period; IIS is distortion in the real exchange rate
(an attempt to measure outward orientation); VAR is the coefficient of variation
of DIS;6 and GDP6O is per capita income in 1960 using the Summers-Heston
measures. Dollar finds that after allowing for the first four determinants of
growth, countries that were poor in 1960 are able to close the gap in per capita
income by mcre than would be predicted-the coefficient of log(GDP60) is
negative and significant.

The underlying assumption of the model is that an internationally accessible
cross-country production function exists in which growth in income per labor-
year is explained by investment rates and a measure of the services provided by

4. For estimates at the secoral level, see Arrow and others (1961); Daniels (1969); Pack (1984); and
Clague (1991). For firrn-level figures, see Pack (1987). Analysis of best-practice frontiers also indicate
that industries in many developing countries are off the international frontier (see, for example,
Nishimizu and Page 1987).

5. For a review of estimates of TFP for manufacturing see Pack (1988). Chenery, Robinson, and
Syrquin (1986) review economywide estimates based on time series through the late 1970s. Elias (1990)
provides the most recent comprehensive set of economywide TFP estimates using the Summers-Heston
data.

6. Barro (1991), employing a similar model, finds he cannot explain the slow growth of Latin Ameri-
can and African countries and employs a dummy. Dollar, by using DIS and IAR. attempts to introduce a
variable that captures the well-documented policy distortions which have contributed to such weak
performancc.



Table 1. The Imipact of Reallocationt of Labor across Sectors

Mlarginal product
of labor in: Gro.t::
agricu*l re in 'u_put

Share of labor force relativ'e to caused Econornywideiabl agri.ire T p feconeomyiyide by sectoral TFP growtb Net TFP
in agriculture nisargrtialprodtuct reallocation (A *). growth.

1960 1980 of labor, 1960- of laborb 1950-85 (J)-(4)
Coun trygroup (1) (2) (3) (4) (5) (6)
Low-income 0.77 0.72 0.44 0.04 0.30 0.26
Lower-middle-income 0.49 0.30 O.S4 0.07 1.30 1.23
Upper-middle-income 0.71 0.56 0.49 0.04 1.70 1.66
Industrial 0.18 0.06 0.42 -0.01 1.80 1.81

a. The average product of labor was converted to the marginal product of labor using a Cobb-Douglas production function.
b. This is the growth in TFP attributable to the shift in labor among sectors, calculated using the second part of equation 2.
Source: For columns I and 2, World Bnnk ( 1984); column 3 calculated on the basis of data from United Nations (various years) and estimated agricultural output

elasticity for labor from Kawagoe, Hayami, and Ruttan (1985); for column 5, Elias (1990).
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educated labor.7 In Dollar's analysis these conventional production function
variables are supplemented by two variables: exports, as a proxy for the knowl-
edge obtained from entering into international trade (which shifts the produc-
tion function fromfo tof1 ), and GDP in 1960, as a measure of the techniques (to
the right of k0 in figure 1) to be borrowed from abroad. The latter may be
interpreted as similar to the gains from embodied foreign technological progress.

The coefficient of GDP60 in equation 1 is a measure of the ability to move
quickly along fo as a result of initial backwardness. This shift should appear as
higher rates of TFP growth in time-series studies of individual countries. Coun-
tries that had low incomes in 1960 should exhibit higher rates of TFP growth
than richer nations. Elias (1990, table 3) calculates the economywide TFP

growth rates for four groups of countries for 1950-85. These growth rates
(shown in table 1, column 5) do not confirm a pattem of convergence. To the
contrary, they show that poorer countries grew more slowly over this period.
Moreover, these figures overstate the extent of the shift in the production func-
tion because they do not consider the impact of sectoral reallocation.

Sectoral reallocation. A well-documented empirical regularity in cross-
country studies is the structural transformation of economies as per capita
income increases; agriculture declines in relative importance compared with
industry and services (Kuznets 1959; Chenery 1960; Syrquin 1984). In addition,
Kuznets emphasized the large intersectoral discrepancies in the marginal product
of labor, reflecting various factor market imperfections. Substantial evidence
exists that capital-labor ratios are greater in industry and services than in the
agricultural sector, implying the probability of a greater marginal product of
labor in the two urban-based sectors than in agriculture.8 At the same time, the
marginal product of capital in agriculture may be greater than that in industry
and services. Thus the standard sources-of-growth calculation indudes within
the estimate of TFP growth the effect of the reallocation of factors of production
across sectors.

In a time-series analysis of a given country, TFP growth consists of two com-
ponents (Massell 1961): the weighted intrascaor growth rates of TFP and the
impact of factor reallocation across sectors. The economywide growth rate of
TFP, A, is

(2) A*= ZVA + (1_cta) MEf L + eL MP.
a I I77l~ 1

where V, is value added originating in each sector; V is economywide value

7. Barro (1991), following Lucas (1988) and Romer (1989), argues that higher levels of human capital
are conducive to more efficient physical investment. Thus, investment may be viewed as endogenous. But
his most comprehensive estimates treat investment as exogenous and nor part of a simultaneous equation
system.

S. If the production functions differ sufficiently among sectors, differences in capital-labor ratios may
not result in a larger marginal product of labor in the industrial sector, but this is an empirically
implausible case.
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added; A; is the sectoral growth rate of TFP; MP- and MPJ are the marginal
products of labor and capital, respectively, in sector i; MPL and MPK are the
economywide marginal products of labor and capital, respectively; L1/L and
K/K are the shares of labor and capital in sector i as a share of economywide
labor and capital, respectively; and a is the elasticity of output with respect to
capital.

The figures in column 4 of table 1 show the increases in output attributable to
the shift of labor from agriculture to industry and services over time. The figures
are cal-ulated using the relative sectoral marginal product of labor for econ-
omics in four income groups: low-income economies, lower-middle-income
economies, upper-middle-income economies, and industrial market economies.9

It is assumed that the underlying production function is Cobb-Douglas, and the
marginal product of each factor can be calculated by multiplying the elasticity of
output with respect to the factor by its average product.

The shift of labor from agriculture to industry and services accounted for an
increase of 0.04 percentage points per year in output for low-income countries
during 1960-80. Comparable figures for lower-middle-income, upper-middle-
income, and industrial countries are 0.07, 0.04, and -0.01 (table 1, column 4).
Although these are group averages and some countries changed their position
among the four income groups between 1960 and 1980, the result would not be
much different if averages of the changes in individual countries were used.

The productivity gain from reallocation of the labor force overstates the net
gain. If the marginal product of labor is lower in the agricultural sector than in
industry and services, the marginal product of capital is greater in the agri-
cultural sector than in industry and services unless TFP levels are sufficiently
greater in the industrial and services sectors. Thus the reallocation of capital
toward industry and services will reduce the gross gain in TFP from the realloca-
tion of labor. The comparable calculation for capital cannot be made because
data on capital stock by sector are not available. Given the mobility of capital,
however, the intersectoral divergence in the marginal product of capital is likely
to be much less than that in labor. Therefore the gross effect of the reallocation
of labor, shown in column 4 of table 1, would be reduced by a relatively small
figure.

The reallocation of labor (column 4) accounts for one-seventh of the growth
in economywide TFP for the low-income countries. It accounts for a small per-
centage of the economywide TFP growth for the two middle-income groups and
for roughly zero for the industrial countries. Economywide TFP growth net of
labor reallocation effects is shown in column 6. The figures reveal no benefit of
backwardness. Economywide TFP growth, net of reallocation effects, is greatest
for the industral countries and is very low for the low-income group. The
middle-income groups also exhibit lower TFP growth than the industrial
countries.

9. These are the main income groups for economics, as defined in World Bank 1984.
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Table 2. Annual Rates of Growth in Total Fiactor Productivity in Agriculture
Countn group 1960-70 1970-80

Developing 0.42 -0.25
Industrial 0.98 0.70

Source: Lou and Yotopoulos (1989, tablc 12).

These figures are consistent with the low time-series measures of the intrasec-
toral growth rates of TFP for individual sectors in developing countries (se Lau
and Yotopoulos 1989 for agriculture and Pack 1988 for manufacturing). The
benefits of relative backwardness cannot be demonstrated through grouped
country data. The negative coefficient found for GDP60 in regressions implies
that TFP growth should be greater in countries that had lower income levels in
1960. This is not confirmed by time-series studies of individual countries.
GDP6O may be capturing the potential for sectoral reallocation in the succeeding
period but not the realization of higher rates of intrasectoral productivity
growth.

While functions such as equation 1 have not been estimated for agriculture
and manufacturing, there are suggestive cross-country agricultural production
functions. For example, a pooled time-series cross-country agricultural produc-
tion function estimated by Lau and Yotopoulos (1989) finds that rates of growth
Of TFP in the agricultural sector were higher in industrial countries in both 1960-
70 and 1970-80 (table 2). Moreover, their sample of developing countries is
weighted toward middle-income countries. A substantial body of evidence sug-
gests that the poorest developing countries had a weaker TFP performance. If
faster intrasectoral TFP growth is to be observed, it must be in manufacturing or
services.

Using data from seventeen countries, Nishimizu and Page (1987) find a nega-
tive relationship between overall TFP growth rates in industry and the initial level
Of GDP per capita, but only after omitting countries with conspicuously weak
TPP performance. Within the developing countries as a group there is no signifi-
cant relation between TFP growth and initial per capita income.

Are Countries on Their Production Functions?

Existing studies of convergence utilize the period 1960-85. Toward the end
of this period, however, many developing countries suffered serious macro-
economic shocks, including the 1979 oil price increase; a deterioration in the
current account (partly reflecting a large drop in the commodity terms of trade)
as a result of the world recession; and a growing foreign exchange constraint as
short-term borrowing rates increased the cost of servicing existing l-ns and
banks became reluctant to lend additional funds. Industrial countries, too, suf-
fered from the most serious recession since the 1930s. As a consequence, the
regressions testing convergence reflect these short-term demand-side phenomena
as well as the supply-side phenomena, which they are intended to test. The
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estimates thus contain an unknown bias and a confounding of supply and
demand effects. There is also an unknown bias in the growth-accounting esti-
mates of TFP, which should, in principle, consider only points on the production
function. Thus Eliases (1990) estimates may have a downward bias because of
the inclusion of the 1980-85 period. But time-series studies confirm the low TFP
growth in developing countries for earlier years, not induding the 1980s (see the
references cited in Pack 1988).

II. PITFALLS POSED BY TECHNOLOGY GAPS

The usefulness of assuming that benefits will automatically accrue to lagging
countries ignores an earlier literature that views the existence of a set of more
capital-intensive techniques in industrial countries as posing a risk for develop-
ing countries. ("Technique" is used here to denote a specific capital-labor ratio
or method of production available within the set of techniques constituting an
isoquant map.)

The difficulty most widely cited was that capital-intensive production
methods-such as automation of the movement of material within factories and
the use of large tractors in agriculture-were developed in industrial countries in
response to a different set of relative factor prices than that prevailing in the
developing countries. The existence of advanced equipment facilitated the sub-
stitution of capital for labor along isoquant Q1 in figure 2 when developing
countries with a high ratio of unskilled labor to capital and a low shadow price
for the wage-rental ratio, (w1r)0 , distorted domestic factor prices to (wir),.
Because of their prior development in industrial countries, firms in developing
countries could more easily purchase advanced technologies and choose point B,
whereas social optimality requires the choice at point A. Assuming that aggre-
gate investment allows an increase in the capital stock from K0 to K, and total
labor supply L2 , the economy could potentially reach Q2 if technique A were
chosen. With the actual choice of technique B, L1L2 workers are consigned to
employment in the informal sector, producing an output, Q;, that is less than the
difference between Q2 and Q,.

A small enclave of the labor force benefits from a high capital-labor ratio,
K1 ILI, and a correspondingly high output-labor ratio, Q1 /L,. For the entire
economy, however, the output-labor ratio, (Ql + Qj)/L 2 , is below that achiev-
able with the adoption of a more appropriate technique along the ray from the
origin through A, Q2 1L2 = q' in figure 1. Letting K1IL 2 = ko in figure 1, the
move from ko to k1o does not increase output to qO but to a level between qO and
q'. 1 0 Since the output lost from the incorrect choice of techniques was empiri-
cally important in many countries (White 1978; Pack 1982), the benefits of
backwardness would have been dissipated by this phenomenon during much of
the period between 1960 and 1980.

10. The value of ko is the ratio of capital to labor at A in figure 2.
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Figure 2. Choice ol Technique: Substitution of Capital for Labor in Developing Countries

Capital
stock, K
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Ko (W/w/)1 ( /r 0 __ __ _

L, L2 Labor, L

Although the responsibility for this misallocation lies with government inter-
vention that artificially raises the wage-rental ratio, the impact is magnified by
the existence of efficient capital-intensive equipment designed in industrial coun-
tries. There may be potential losses from backwardness.

The income-reducing impact of allocative inefficiency is worsened by the
technical inefficiency that has frequently characterized the use of modern equip-
ment. Developing countries adopting the technique at B have often not been able
to use the technique to achieve output Q, (figure 2). Output has been signifi-
cantly lower as a result of inadequate mastery of production engineering and the
absence of competitive incentives to remain efficient. In contrast, firms choosing
the simpler, labor-intensive technique A have often been able to realize Q, (Pack
1987; Rhee and Westphal 1977). A more advanced technique is introduced, but
the potential increase in output along fo in figure 1 is not realized because of
both allocative and technical inefficiency.

III. GROWTH AND TECHNOLOGY ABsORPTION

Moving from A to C alongfo in figure 1, all gains in per capita income are the
result of capital accumulation and thus of forgone consumption (ignoring
foreign-financed investment). The more interesting implication of the Ger-
schenkron hypothesis is the potential benefit from moving to D on the higher
production functionfl, thus obtaining a free dividend from being a latecomer.
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Although it is undoubtedly helpful not to have to reinvent the automatic loom
alongfo as a country's capital-labor ratio increases, it is potentially very reward-
ing to be able to move into a technology regime that is more productive at every
capital-labor ratio."I Empirical evidence from the early constant-elasticity-of-
substitution studies onward indicate that developing and industrial countries
show very different TFP values (see footnote 4). The movement along the pro-
duction functionf0 as depicted in figure 1 is likely to yield relatively slow growth
rates of output per capita even if countries avoid the pitfalls discussed in the last
section. These countries are on the escalator mentioned above, whereas coun-
tries that can achieve the transition to D may double their per capita income in a
dozen years, experiencing an industrial elevator that transforms their
economies.

In principle the transition to a new production function can be achieved
simply by importing the required inputs: seeds, fertilizer, pesticides, and equip-
ment for agriculture, and machinery for manufacturing. In practice, although it
is possible to use such imports to move above fo, it is not easy to attain fl. In
agriculture, research and dev :lopmrent to adapt international agricultural tech-
nology to local conditions and dissemination of the new technology by extension
agents require sustained public sector action because of the lack of appro-
priabiity of the benefits (Birkhaeuser, Evenson, and Feder 1991). In industry,
imported equipment could potentially be operated at international TFP levels,
thus closing the gap, but purchasers may not achieve international best-practice
norms. 'z

Calculations that use a variety of production functions estimated from indus-
trywide data show differences in TFP across manufacturing sectors. These gaps
exist in the earliest studies of Arrow and others (1961) and Daniels (1969) and
the more recent studies of Pack (1984) and Clague (1991). Thus differences in
TFP do not appear to be transitional phenomena along a path fromf0 tof1 . Such
sustained differences may be accounted for by dissimilarity in the vintage or type
of machinery employed, the knowledge of production engineering accompany-
ing it, or inefficiencies induced by the incentive regime, even though the same
equipment is employed. 13

A few Asian economies, however, induding Korea and Taiwan (China),
appear to have narrowed productivity gaps considerably. Their TFP growth rates
in individual industrial sectors exceed those in the comparable sectors in indus-
trial countries by a considerable margin. Having exhausted the productivity

11. Romer (in this volume) emphasizes the role of the transmission of ideas.
12. For an extensive discussion of these problems and estimates of their effect in the textile industry in

Kenya and the Philippines see Pack (1987).
13. Although industrywidc data on TFP indicate persistent differences. it is possible that individual

firmns are in a state of transition from f, tof1 . Recent panel-data analyses, particularly Liu (1991) for
Chile, provide evidencc of slowly improving firm-level productivity but do not compare the firms in the
sample to world best-practice levels. Liu's Cstil:, wted rates of TFP growth are too slow to close the gap with
respect to best practice.
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enhancement possible from reallocation, they were able to move to much higher
production functions to sustain their growth. Few other countries have exhib-
ited large values of TFP growth either for the national economy or for individual
sectors (Pack 1988; Elias 1990). The key question is how these economies have
been able to shift from fo to f/ and achieve a major transformation of their
economies in a few decades.

Closing Productivity Gaps in Manufacturing

In analyzing the routes available for achieving the upward shift in the produc-
tion function toward world best-practice frontiers, it is important to disaggre-
gate the analysis to at least manufacturing and agriculture. Services and con-
struction are left out of the purview because of the limited amount of research on
these sectors. In light of the extensive analysis of the sources and nature of
productivity growth in agriculture (Kawagoe, Hayami, and Ruttan 1985; Bin-
swanger, Yang, and Bowers 1987; Lau and Yotopoulos 1989), I concentrate
here on manufacturing.

Alternate Modes of Technology Transfer in Manufacturing

Firms have several alternatives for obtaining new technology that, if mas-
tered, yield a higher level of TFP for any given capital-labor ratio. These alterna-
tives include: (a) the purchase of new equipment;'4 (b) direct foreign invest-
ment; (c) the purchase of technology licenses for domestic production of new
products or the use of new processes;'5 (d) the use of nonproprietary technol-
ogy, including that obtained from purchasers of exports; (e) acquisition of
knowledge from returning nationals who have been educated or have worked in
industrial countries and from nationals who remain in industrial countries; and
(f) domestic research and development and efforts in reverse engineering.

All these possibilities, except for the research and development efforts, repre-
sent an attempt to move toward international best practice by transferring tech-
nologies available abroad. The research and development alternative may have
an element of aiding the identification, modification, and absorption of foreign
technology rather than generating a completely indigenous technology.

IV. THE EXPERIENCE OF Two SUCCESSFUL ASIAN ECONOMIES

This section describes some of the means by which two of the fastest-growing
newly industrializing economies-Korea and Taiwan (China)-were able to
shift eoward an international production function.'6

14. De Long and Summers (1991) find that investment in new equipment as a percentage of GDP is an
important explanatory variable in cross-country growth performance. For calculations of the impact of
embodimentof new technology in equipnvent on growth rates in Taiwan (China). see Pack (1992).

15. See, for example, rhe detailed analysis in Nagaoka (1989) of the role of licensing in Javan.
16. Theevidence for the interpretations in thissection is set forth in Dahiman and San;h.i.Konc (1990),

Westphal, Rhec,and Pursell (1981), PackandWVstphal (1986),and Pack (1992).
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Korea and Taiwan (China)

Until the mid- to late 1970s neither Korea nor Taiwan (China) employed
explicit technology policies. The main exceptions were the restrictions placed on
direct foreign investment ar. 1 a fairly pezfunctory review of technology licensing
agreements in Korea. The ability of the two countries to close the initial produc-
tivity gaps was a result of firms' responses to the incentives contained in national
economic policies. Among these policies were: (a) the relative neutrality of the
foreign trade regime with respect to profitability between domestic and foreign
sales and the relatively low variance in protectiorn across sectors; (b) export
targeting in Korea and undervaluation of the real exchange rate in Taiwan
(China) to encourage exports to a greater extent than would have been the case
given the protection afforded to new industries in the domestic market; (c) a
relatively undistorted labor market that, along with some movement toward
market rates of interest (particularly in Taiwan, China), kept the wage-rental
ratio doser to its scarcity value than in other developing countries.

The responses to these incentives led to a set of favorable but unintended
technological consequences. For example, as a result of the rapid rates of export
growth that these policies -ncouraged, there was a substantial inflow of non-
proprietary technology, embodied in equipment and in the knowledge provided
by customers (Westphal, Rhee, and Pursell 1981). This inflow was greater
because exports and production increased most in older labor-intensive sectors
in which technology from industrial countries was less protr:red. Technology
and knowledge were relatively easy to acquire and absorb in . tese sectors even
without a large stock of highly educated engineers. Much of the relevant infor-
mation was based on mechanical knowledge rather than on electronic, biolog-
ical, or chemical principles that would have required more formal education of
employees.

Moreover, the machinery that was employed to manufacture the increased
output was quite labor-intensive, in response to the low wage-rental ratio (Ranis
1979; Rhee and Westphal 1977). The simple equipment and the absence of
contnuous processing were conducive to minor innovations for increasing pro-
ductivity, which were often suggested by blue-collar workers. Thus, the trade
and factor price regimes were complementary and were conducive both to
obtaining static gains in output and to fostering the move toward best practice.
In this period, until the late 1970s, it is likely that much of the growth in
productivity was the unplanned consequence of getting the prices right. Dollar
and Sokololf (1990) find that T'FP growth in labor-intensive sectors in Korea
exceeded that in the capital-intensive sectors. Technology policy was implicit in
the standard economic policies, and technological learning complemented the
conventional economic responses, stimulating further growth in production and
exports as a consequence of reduced production costs.

In the 1970s a more explicit policy toward technology acquisition appeared.
This policy differed in the two economies. In Korea the growth of large local
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firms was encouraged by the use of selected credit and other instruments. As
domestic real wages increased and newer lower-wage competitors entered the
international market, large Korean firms were encouraged to acquire the techno-
logical capacity to enter sectors that were more capital- and technology-intensive
and to achieve best-practice productivity (Pack and Westphal 1986). Informa-
tion about production technology in these more complex producer goods sectors
was likely to be more closely guarded than in the consumer goods industries,
and importers in industrial countries were less likely to transfer such technology.
The Korean government encouraged firms to obtain technology licenses, acquire
advanced equipment, and engage in their own research and development.

In Taiwan (China) the transfer of knowledge in the consumer industries, in
which the early export drive was concentrated, was similar to that in Korea
(Pack 1992). As Taiwan entered newer areas, however, it did not encourage the
growth of large-scale firms capable of substantial research and development.
The industrial structure was characterized by many small firms, reflecting the
prevalence of high interest rates and the limited use of selected credit directed to
larger firms. Therefore Taiwan utilized central institutions such as the Industrial
Technology Research Institute, as well as technology diffusion institutions such
as the China Productivity Center, to introduce new technologies, develop new
products and processes, diffuse knowledge of them, and scan international mar-
kets for both products and processes (see Dahlman and Sananikone 1990).
Moreover, in the newest sectors the ability to attract back Taiwanese nationals
or to utilize the knowledge of those who remain abroad has been critical (Pack
1992).

In both economies, people (and the knowledge they embody) who have been
educated abroad return because of the high wages made possible by growing
cxports. Purely domestically oriented firms with smaller sales bases could not
have offered sufficiently high wages to attract them. The newly acquired inter-
national knowledge was embedded in a framework conducive to efficiency.
Competitive pressures led to a search within plants for better productivity per-
formance. As a result, imported practices were improved, and purely domestic
efforts were made to increase productivity.

The Interaction of Knowledge Acquisition, Investment, and Human Capital

Both Korea and Taiwan (China) invested extensively in education and in the
accumulation of substantial physical capital. The ratio of investment to GDP

increased from relatively low levels to more than 30 percent in the 1980s. Figure
3 elucidates the process. Initially the economy is at point A on production
function fo. As physical and human capital accumulation proceed, it moves to
pointE on production functionf,. The shift to the higher production function is
realized because of the growing utilization of international best practice. Note,
however, that the benefit from this accumulation of knowledge would have been
less-AB < DE-if capital per worker had not grown (Nelson 1973). Thus the
size of the benefit from the growing import of knowledge and from local efforts
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Figure 3. Interaction of Technical Change and Factor Accumulation
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to increase productivity depends on the stock of physical investment and skills
complementing local unskilled labor. 17

Efforts to obtain international knowledge will have lower payoffs if they are
not accompanied by a growth in the stock of capital per worker. 18 Capital, both
physical and human, can be partly supplied by other countries in the form of
direct foreign investment. The remarkable development of Singapore, for exam-
pie, demonstrates the potency of extemally provided capital and skills in facili-
tating a rapid movement to international best practice (Lim and Fong 1991). In
the initial period of rapid growth of industrial productivity, Korea and Taiwan
(China) benefited from both capital accumulation and the move toward interna-
tional best practice.

It may be conjectured that the extent of the shift in the production function
would have been less if the sectors in which exports grew had been those in
which these countries were close to world best practice. In Chile, a more recent
example of improved policies, TFP growth has been much slower. Part of the

17. This has also been a major condusion of somc endogcious growth models, although they con-
dude that the production function in figure 3 should not indicate diminishing returns in the accumulable
factors, physical and human capital. There is no empirical evidence to support this view.

18. Dollar (1992) also emphasizes this complementarity. deriving it from the interacion term in his
cross-country regressions.
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explanation for this may lie in its emphasis on primary exports, minerals, and
agricultural products. It is likely that these sectors in Chile were much closer to
international best practice than were the industrial growth sectors in Korea and
Taiwan (China). Moreover, in some of the expanding export sectors, such as
electronics, the best-practice frontier was itself shifting rapidly, and the two
Asian economies were able to take advantage of this. If these conjectures are
correct, early proponents of import-substituting industrialization such as Singer
and Prebisch may have been correct in their intuition of the dynamic (TFP
growth) benefits of industrialization. They were mistaken, however, in their
emphasis on import substitution rather than export growth as the process for
realizing these benefits.

V. CONCLUSIONS

Models that attempt to test whether developing countries can reap the benefits
of their initial backwardness and thus grow faster have led to a welcome revival
of interest in the sources of growth of potential output in developing countries.
A number of these studies find that, after adjusting for relevant variables, coun-
tries that had lower per capita income levels at the beginning of the 1960-85
period experienced faster growth than would have been predicted. This is attrib-
uted to the ability to take advantage of the large existing stock of knowledge of
the more advanced countries. In contrast, analyses of the urces of growth over
time in these countries do not confirm that poorer coula..ies have had higher
rates of growth of TFP than richer countries, at either the national or the sectoral
level. Moreover, adjusting for the impact of shifts of resources away from
sectors of low marginal productivity, the gaps between the TFP growth of the
industrial countries compared with both middle-income and low-income devel-
oping countries is even larger.

As often occurs in a new area of research, concern with establishing the
stylized facts has dominated the interest in assessing the mechanisms through
which developing countries may achieve greater growth. The source of growth
in a few Asian economies was their ability to extract relevant technological
knowledge from industrial economies and utilize it productively within the
domestic economy. Not only was the technology acquired, but it led to rapid
growth in productivity because it was embedded in economies that offered
strong inducements to export and in which firms attempted to decrease cost and
improve quality.

The lessons for those developing countries that have experienced slow growth
is not that they will automatically reap the benefits of their current low-income
status, as implied by the convergence argument. Rather, intensive efforts will
have to be made to acquire technology and to do so within a framework in
which successful firms do not use it to extract rents. Some of the knowledge may
be acquired as a by-product or an externality from exporting. Hence, a competi-
tive initial environment with a neutral or slightly proexport incentive structure
may be a precondition for the acquisition of nonproprietary knowledge. At the
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same time, practices that discourage direct foreign investment, as well as the
microscopic inspection and slow approval of licensing agreements, need to be
relaxed. Establishing relative factor prices in line with endowments is also
important. Simpler technologies and more labor-intensive sectors allow
increases in domestic productivity and the exploitation of nonproprietary
knowledge that is more readily available in these sectors.

In the current international milieu of rapidly changing macroeconomnic poli-
cies, the need for liberalization in these microeconomic dimensions should not
be disregarded. A strong case can be made that getting most macroeconomic
policies correct without giving explicit attention to technology acquisition will
lead to moderate growth, but at rates that will not approach those of the Asian
"miracle" economies.
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COMMENT ON "TECHNOLOGY GAPS BETWEEN INDUSTRIAL
AND DEVELOPING COUNTRIES, BY PACK

John Page

Howard Pack's paper is a useful critique and reinterpretation of some of the
literature on the "new economics of growth," especially the growing number of
cross-country regressions that explain the sources of intercountry variations in
per capita income growth.

Perhaps the most striking aspect of this new literature is the focus on
"convergence"-that is, the capacity of poor countries to catch up to per capita
income in the industrial countries. According to both neoclassical and endoge-
nous growth theories, poorer economies can accelerate their rate of per capita
income growth during the transition through improvements in such fundamen-
tals as the rate of investment and the level of human capital. Where they diverge
is in interpreting the potential for growth that does not derive from such funda-
mental processes of accumulation.

In neoclassical growth theory (and in its empirical counterpart, growth
accounting) the component of growth that cannot be explained by accumulation
is ascribed to change in total factor productivity (TFP) or to technical progress.
In many endogenous growth models, external economies explain different races
of growth in per capita output. The theories differ in their interpretation of the
steady-state properties of long-term growth. Roughly speaking, neoclassical
models converge to a uniform rate of per capita income growth across countries
that is determined by the rate of technical progress; endogenous growth models
do not converge to a uniform rate of per capita income growth because of the
presence of externalities related to the process of accumulation. Empirical tests
of convergence are therefore viewed as a means of testing the validity of these
two competing theoretical views of growth.

Pack's paper looks at these empirical tests and asks what, if anything, we learn
from this burgeoning literature. My reading of his results and arguments leads
me to condude that we learn very little. Cross-country growth regressions find
significant coefficients on variables intended to describe "relative backward-
ness," but the interpretation of the coefficient as evidence of catching up is
subject to doubt. Pack advances three arguments to explain why this is so. First,

John Page is semior adviser in the Country Economics Departmcnr of the World Bank.
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it is not consistent with time-series evidence un TFP change across countries,
since between 1950 and 1985 those growth rates were lower, on average, in
poorer countries than in richer countries.

Second, the one-sector models employed in cross-country regressions ignore a
major source of TFP change: intersectoral reallocation of factors from low-
productivity to high-productivity sectors. To one who was trained in economic
development in the early 1970s, this is an astonishing omission in the recent
theoretical and empirical literature.

As Pack demonstrates, reallocation effects can be both empirically significant
and contrary to the interpretation of the convergence literature. What is perhaps
more disturbing in Pack's results-and deserving of more emphasis-is that, net
of sectora! reallocation, TFP change in the poorest countries is negative, a phe-
nomenon that neither the neoclassical nor endogenous growth models can
explain and to which I shall return later.
* Finally, Pack questions the interpretation of a number of the variables intro-

duced into cross-country regressions by various authors. He argues that a misin-
terpretation of the variables can lead to a misinterpretation of the results. His
most intriguing speculations concern the ratio of investment to gross domestic
product. While the traditional interpretation of this variable is that its coefficient
reflects the effect of capital deepening, it is also plausible that, as Pack argues,
higher rates of investment are associated with higher rates of structural
transformation.

It is also possible that high investment ratios act as a proxy for the overall
adequacy of the economic environment and that growth is positively associated
with "good" economic environments. If this is so, a share of the positive coeffi-
dient on investment may not reflect the results of accumulation but rather the
productivity-enhancing effects of good economic policy. This is a point with
which I suspect Pack would agree.

Pack has done an admirable job of convincing us that whatever the coefficient
on "relative backwardness" measures, it is probably not convergence in the sense
of endogenous growth theories. The empirical literature is therefore not yet well
enough developed to allow a definitive test of the relevance of the competing
neoclassical ancd endogenous interpretations of growth.

But a major question that arises in a forum such as the World Bank is whether
this debate is of more than academic interest to development practitioners and
policymakers. I wouild answer, yes. As Pack points out in his introduction, the
fundamental question is to what extent are sources of growth that cannot be
attrbuted directly to accumulation amenable to policy action? If growth rates
can never converge because of externalities related to accumulation, or if TFP

change is limited by an exogenous rate of technical progress, public policy even
during the transition is probably best confined to getting the fundamentals right.
But if, as the experiences of a number of high-performing Asian economies
suggest, rates of TFP change are themselves determined by policy choices, the
possible areas for intervention are considerably expanded.
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I would therefore like to interpret Pack's evidence in this context rather than
in terms of the debate between competing interpretations of economic growth.
To do this, I need to introduce yet another view of the component of growth
that cannot be attributed to accumulation. Nishimizu and Page (1982) offer an
interpretation of TFP change that brings together the concepts of technical effi-
ciency and technical progress.' Our motive was the realization that intrasectoral
(industry) rates of TFP change were negative in many developing countries over
extended periods of time. Negative TFP change is equivalent to an increase in
real unit costs of production and is contrary to traditional interpretations of the
residual in growth-accounting exercises as technical progress.

Our framework is very similar to Pack's. Technical progress is associated with
movements in best practice. It is zero or positive but never negative. Changes in
technical efficiency, however, are changes in the average efficiency with which
best practice is applied. These can be either positive or negative, depending on
whether an economy (or firm) is catching up to or falling behind best practice.
To use the variables in figure 1 in Pack's paper, movements of the production
frontier,fl, are technical progress. Movements from points belowf1 (say, along
fo) toward f1 are changes in technical efficency. TFP change, the measured
residual in growth accounting, contains both eL±ments, but the techniques of
growth accounting cannot disentangle the two.

Why is this distinction relevant? To use Pack's analogy, the process of catch-
ing up by means of productivity change is similar to riding on an escalator.
Technical progress is positive and common to all countries, like standing on a
rising escaiator. Change in technical efficiency is the process of running up the
escalator to catch an economy on a higher stair. If change in technical efficiency
is amenable to policy action, running up the escalator is possible.

Viewed in this light, Pack's data paint a pessimistic picture of the prospects for
catching up, albeit with some room for optimism. If rates of TFP growth in high-
income countries can be interpreted as the rate of technical progress, they lie in
the range of 1 to 2 percent a year (on a value added basis). Low- and middle-
income countries have lower average rates of TFP change. Thus change in techni-
cal efficiency is, on average, negative in the developing world. Countries are
falling back on the escalator.

A subset of economies, however, is running ahead. Pack discusses the experi-
ence of the Republic of Korea, and Taiwan (China); I would add Japan and
Hong Kong. Each of these economies recorded extended periods of rapid TFP

growth (more than 1 to 2 percent a year) and therefore a positive change in
technical efficiency. Pack makes a persuasive case that this positive change is
associated with public policy interventions to promote exports, combined with a

1. Mieko Nishimizu andJohn M. Page,Jr., "Total Factor Productvity Growth, Tc:hnical Progressand
Technical Efficiency Change: Dimensions of Productivity Change in Yugoslavia 1965-1978,' Economic
Journal 92 (1982):920-36.
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high degree of openness to international technology and knowledge and strong
incentives to attract skilled nationals back to their home country.

Pack's evidence persuades me that change in technical efficiency is indeed
amenable to policy action. Good policies can engender positive change, while
bad policies can have the opposite effect. I would like to conclude, therefore, by
speculating on what might constitute good policies.

First, proexport policies may have substantial benefits. Exports introduce
competition, international standards of best practice and product quality, and
information about international trends in productivity change, both directly
through information links and indirectly through relative price movements. It is
significant, however, that for much of the period of rapid growth in technical
efficiency the proexport policies of Japan, Korea, and Taiwan (China) were not
associated with neutral incentives and a liberal economic environment. (This
was not tme of Hong Kong.) Thus we may need to extend our research and
thinking about the role of trade and trade policy beyond the standard prescrip-
tions of neutrality of incentives and outward orientation.

Second, changes in technical efficiency are not costless. The accumulation of
human capital and the mastery of technological skills are necessary for accelerat-
ing productivity growth. Both require investment and patience. It is not acciden-
tal that those countries which registered high rates of change in technical effi-
ciency were also among the world leaders in the share of investment in national
inicome and in school (especially primary school) enrollment rates.

Third, technology policies as practiced in most low- and middle-income coun-
tries may be misguided. Basic research and university-based applied research
may be far less relevant to the rapid acquisition of technical efficiency than finn-
based innovations and general education. As Pack points out, neither Korea nor
Taiwan (China) employed explicit technology policies until quite late in their
growth process.

The lessons for low- and middle-income countries ultimately reflect both
traditional concerns with investment and accumulation and the more recent
recognition of the scope for increases in productivity derived from improve-
ments in technical efficiency. On the traditional side, the accumulation of physi-
cal investment and human capital is paramount, although the mechanisms by
which these variables act on growth may be more subtle than the cross-country
growth literature suggests. On the other side, change in technical efficiency
remains an area of great unrealized potential for developing economies other
than those in East Asia. Policies matter for both traditional and nontraditional
sources of growth.
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COMMENT ON "ACCUMULATING TECHNOLOGICAL CAPABILITY IN DEVELOPING

COUNTRIES," BY BELL AND PAVITT, AND "TECHNOLOGY GMS BETWEEN
INDUSTRIAL AND DEVELOPING COUNTRIES," BY PACK

Jorge M. Katz

The two papers presented in this session provide a vivid picture of the fragnen-
tary and unsatisfactory state of received theory concerning the sources and
nature of technical change and its long-term effects on productivity growth and
productivity differentials across firms, industries, and nations. It is unfortunate
that without further progress we can scarcely daim to have a conceptually valid
and empirically useful set of principles governing international competitiveness
and the sources of dynamic comparative advantages across countries-certainly
one of the central topics for the economics profession.

Pack examines the conventional neoclassical account of intercountry differ-
ences in total factor productivity growth and the likelihood that the gap between
industrial and developing countries will become smaller as poorer countries
catch up, moving upward along an equilibrium growth path. This approach to
development economics is based on two propositions. First, a library of com-
pletely specified and freely accessible production functions exists somewhere in
the world, and developing countries are free to make use of it. Second, growth in
per capita income is to be explained solely on the basis of the expansion of the
ratio of capital to labor, the degree of initial backwardness (which reflects how
much any given country can benefit from tapping the common pool of available
technologies), and the ability of a country to get its prices right in order to
compete on the world market.

To deal with questions of technical change and productivity growth at this
level of abstraction, the neoclassical model needs to make a number of stringent
assumptions concerning industrial organization and the behavior of economic
agents, markets, and institutions. It has to assume that we are looking at steady-
state equilibrium situations in which factors are paid their marginal productivity
and entrepreneurs maximize profits under conditions of perfect information. It
also has to postulate a well-defined intertemporal relationship between genera-
tions to makce dynamic equilibrium at all possible. The likelihood of disequilib-
rium is eliminated from neoclassical growth models through an elegant-but, in
Solow's words, "ultimately unacceptable"-simplification.

Jorge M. Katz is professor of industrial economics at the University of Buenos Aires in Argentina.
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The idea is to imagine that the economy is populated by a single immortal
consumer, or by a number of identical immortal consumers. The immor-
taliy itself is not a problem. Each consumer could be replaced by a dynasty
each member of which treats his or her successors as extensions of himself
or herself. But no shortsightedness can be allowed. He or she is supposed
to solve an infinite time utility function. The next step is harder to swallow
in conjunction with the first. For this consumer every firm is just a trans-
parent instrumentality, an intermediary, a device for carrying out intertem-
poral optimization subject only to technological constraints and initial
endowments. Thus, any kind of market failure is ruled out from the begin-
ning. There are no strategic complementarities, no coordination failures,
no Prisoner's Dilemmas. The result is a construction in which the whole
economy is assumed to be solving a Raxnsay optimal growth problem
through time, disturbed only by stationary stochastic shocks to taste and
technology. To these the economy adapts optimally. (Solow 1988, p. 310)

The neodassical account of development assumes that the developing coun-
tries today are exact replicas of the industrial countries at some point in the past
and that if everything goes right they should, in due time, move upward along an
equilibrium growth path of steady-state configurations. Pack's elegant and
attractive presentation of the neodassical story ends on a discouraging note,
though. He tells us that the conventional model fails to provide a sound explana-
tion of the economic successes of the Republic of Korea and Taiwan (China) and
that we need a much more complex institutional and structural model if we are
to account for the rich behavioral scenarios that underlie these cases. Although.
we knew that all along, equilibrium growth models still carry a lot of intellectual
power within the profession.

Bell and Pavitt present an unorthodox view of technical change more con-
cerned with the dynamics of technological accumulation and with the forces that
account for the development of domestic technological capabilities in peripheral
societies. Their views derive from a quite different microeconomic and institu-
tional model in which imperfect information allows for behavioral differences
among firns, as well as for innovative lags and leads, quasi-rents, and en-
dogenous changes in market structure (Nelson 1981). Technological learning
can be different from company to company-or from country to country-
depending on how much a given firm or society spends on research and develop-
ment, the quality of its human resources, and the particular way in which
domestic institutions operate to support (or discourage) the generation and
diffusion of technical knowledge. It now becomes possible to postulate models
of "adaptive" behavior in individual firms that do not have to assume the firm
has complete prior knowledge of all its future technological possibilities or that
its only objective function is to maximize profits.

Once the idea of regular and predictable behavior inherent in the neodassical
logic is abandoned, the notion of evolutionary perfonnance can be introduced.
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Current behavior is strongly influenced by the recent past. There is a certain
"biological" flavor in these models that is imparted by the evolutionary mecha-
nism which underlies the dynamics of firm behavior and of market structure.

After nearly two decades of involvement in empirical studies of technical
change in Latin American countries (Katz 1986, 1987), I agree with most of
what Bell and Pavitt have to say. Yet I recognize that we still lack a comprehen-
sive overall theoretical model as elegant and mathematically operational as the
neoclassical one, and for some people, this lack constitutes a major shortcom-
ing. Substantial progress in this direction has been attained in the path-breaking
work by Nelson and Winter (1982).

The paper presents many small and theoretically attractive issues as side
questions to the central argument. For example, the authors argue that there is a
fundamental difference between setting up production capacity and gradually
developing in-house technological capabilities and skills. They correctly point
out that the latter capacity is crucial and note that firms need an explicit strategy
to develop these skills.

Many of our case studies do in fact show that companies have an explicit
strategy for encouraging technological learning and that such strategies proceed
from simple to complex technological missions and achievements. Firms were
observed to move from the development of in-house product design to produc-
tion engineering skills and only later-perhaps as much as ten years later-to
uestions of production planning and organization that involve issues of layout

balancing, time-and-motion studies, and so forth. Such skills demand quite
different human resources than product design activities and are incorporated at
a much later stage.

Although this is a minor issue in the paper, the topic is by no means trivial
because it goes to the heart of the discussion of infant industry protection and
public policy in the industrial field. On the basis of very litle empirical evidence,
economists have argued that infant industry protection should be short-term and
should compensate for no more than 20 or 30 percent of production costs. But
the experiences of Korea and Taiwan (China) seem to indicate that we need to
go far beyond such levels and that new institutions and policy instruments need
to be developed for such purposes.

Let me take issue with a more fundamental point. The paper describes the
process of microlevel learning and observes that "there are good reasons to
expect firms in certain market conditions to underinvest in [the creation of] these
capabilities . . ." I think that we could go much further and admit that it is not
just individual market conditions that affect a firm's technological strategy:
macroeconomic forces play a major role. By admitting this, we can begin to
develop a microeconomic and macroeconomic analytical framework that will be
needed if we are to understand the idiosyncratic nature of the industrial organi-
zation environment of developing countries and eventually develop a theoretical
construction that reflects their uniqueness rather than assuming that they are
just lagging versions of mature industrial societies.
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Throughout the 1980s structural adjustment has required many developing
countries to deregulate and open their markets to foreign competition, to priva-
tize public enterprises, and to undertake new patterns of industrial relations. A
whole new industrial organization scenario has been developing about which we
know little. Consider, for example, the following issues. First, the degree of
economic concentration has increased significantly, with a small group of large

- domestic conglomerates now exercising a high degree of control over the pro-
'-' duction structure. Second, the share of multinational corporations in total

industrial output has declined in the past decade. Third, a massive industrial
restructuring has occurred in which industries that are relatively intensive in
domestic value added, such as the metalworking sector or the production of
capital goods, have contracted, while industries that process raw materials-.-

' - ' such as steel, petrochemicals, food processing, and pulp and paper-and that
are much less intensive in domestic engineering content and value added, have
expanded.

In a general way we can consider the present evolution as a reaction to past
overemphasis on import substitution industrialization. It simply happens that
with a much lower rate of external protection, domestic value added at world
competitive standards cannot be sustained in a good number of the mechanical
engineering industries that many developing countries attempted to enter during
the 1960s and 1970s.

Moreover, it is not just that the (currently) more dynamic sectors (those
producing industrial commodities) involve less domestic value added and engi-
neering content but also that in those metalworking and capital goods industries
that have managed to survive, success has been attained after a considerable
restructuring effort. In most cases firms have increased the import content of
their production activities and have moved "backward" toward final assembly of
imported components. This indicates that in the new industrial organization
scenario, based on the need to be competitive at a global level, firms have opted
for less in-house technological effort, minimal product design engineering, and
so on.

The point is that the macroeconomic environment and the globalization of the
economy provide much less room for the development of the sort of in-house
capabilities that Bell and Pavitt are taLking about, and that their paper could be
enriched by exploring the weight of these forces.
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I would like to discuss a theme that has not received sufficient discussion here:
that taking advantage of underdevelopment is not automatic but requires invest-
ment. I have eight points to make in the brief time allotted.

I.- A key priority for developing countries is to find eff-ective ways to tap into
the large and expanding stock of technological knowledge. This strategy has
important implications because it focuses on using knowledge rather than on
producing knowledge.

2. There are many ways to tap into foreign knowledge. Howard Pack lists six
modes of technology transfer in manufacturing: purchases of new equipment,
foreign direct investment, technology licensing, use of nonproprietary technol-
ogy (including that obtained from purchasers of e-xports), acquisition of kcrowl-
edge from returning skilled nat'Ioas, and reserh and development and reverse

engineering. Several others could be added, such as copying, foreign publica-
tions, trade fairs, data bases, foreign experts, informal linkages with nationals
abroad, local education, and training.

None of these methods, however, is costless, even if the source does not
charge for the knowledge. They all require investments of time, effort, and
resources. Developing economies have used them to different extents and have
recorded different returns. To illustrate briefly, both Taiwan (China) and the
Republic of Korea have gotten a tremendous amount of technological informa-
tion from foreign buyers and suppliers. Because foreign buyers are a rich source

* ~~~of technology, the very process of participating in world trade is an important
way of gaining acce-ss to technology. A significant difference between the two
economies is their industrial structure. Korea has large firms that have started to
invest in research and development, whereas Taiwan (China) has many small
and medtium firms that do not invest much in research. Therefore a large,
-publicly funded infrastructure for supporting research and development plays a
more important role in Taiwan. Singapore has followed still ar-:--her strategy,

Carl J. Dablma2n is chief of the Industry Developmient Division in the World Bank's Industry and Energy
Department.
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relying heavily on foreign investment, and it has had a very rapid rate Of GNP per
capita growth and rising wages. In the beginning its attraction to foreign
investors-in addition to its location-was its low wage scale. As foreign invest-
mecnt increased, however, wages rose rapidly. Singapore then invested in physi-
cal infrastructure and technical training, and as a result it has been able to
continue to attract foreign investment in spite of the rapid increase in wages.

The benefits from foreign. investment depend very much on the overall incen-
tive regime. Singapore has been well served by foreign investment because its
orientation required world-class technology. Many countries in Latin America
also relied heavily on foreign investmnent, but because they had protected,
inwardly oriented policy regimes, they often purchased outmoded or obsolete
technologies that retarded their industrial competitiveness.

*3. Foreign technology is not the end of the story but the beginning. Technol-
ogy has to be adapted to local circumstances, diffused through the economy,
and continually replenished. Acquiring foreign technology is thus not a one-shot
operation; it is a complicated and dynamic process.

4. An important point picked up by John Page and Howard Pack is that access
to and use of technology depends on the policy environment and the domestic
regulatory regime. Many countries focus on developing technological infrastruc-
ture or on research, pushing hard on the supply side. But this emphasis may not
do much for the economy because it is not linked to the productive sector.
Technology to increase productivity must take place within firms, as Martin Bell
and Keith Pavitt emphasize in their paper.

How much effort firms expend depends in large part on the extent to which
the incentive regime demands improved performance, greater efficiency, and
better quality. In addition, participation in world trade creates a virtuous cycle.
Finns are forced to compete and keep up to date on new and improved processes
and products. At the same time, certain beneficial side effects emerge from this
process, including design, technology, and technical assistance from foreign
b'uyers (through, for example, specifications for products, informnation on new
products and technologies, training, and management experience), as well as
economies of scale and scope.

5. A country's ability to use resources efficiently and develop rapidly depends
not only on its policy regime but also on its technological infrastructure. This
framework consists of many institutions and agents-some public, some pri-
vate, and some fointly held-that provide technological information, extension
services, prod'- -ivity advice, and consulting services, and chat include univer-
sities, public and private research facilities, and specialized institutions which
finance technology. Normns and standards, for example, are becoming increas-
ingly imnportant as countries focus on export markets and have to meet product
specifications in different markets. Good standards also help technological dif-
fusion because they implicitly embody technology.

6. Too much of the research and development effort in developing countries is
expended in the public sector. Much of it does not address the needs of the
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productive sector but is concerned instead with reinventing what has already
been developed in industrial countries (or it represents an attempt to do basic
research without the budget and the support infrastructure required to make a
significant contribution). There is, however, a tremendous stock of knowledge
and new research that the developing countries are not tapping effectively.
Therefore I would argue for less emphasis on research and development as such
and more emphasis on making effective use of the technology that already exists.

7. This point is related to the preceding one: research and development varies
according to the country and its phase of development. For example, in the
mid-1970s Korea set up public laboratories for research and development. The
total share of expenditure on research and development in the economy at that
time was about 0.5 percent of GDP, and although the government was trying to
interest the private sector, 80 percent of the total was being carried by the
government. Today Korea spends almost 3 percent of GNP on research, and 80
percent of it is done in the private sector. The basic reason for this change is that
there is much more pressure from foreign firms. As Korea gets closer to the
world frontier, industry is less able to purchase technology, and firms have to
invest their own resources.

8. One of the most important elements in a country's ability to make effective
use of technology is an adequate technical human capital base. How to develop
technical human capital, through formal secondary education, vocational edu-
cation, and on-the-job training, is a critical area for further research. In addi-
tion, scientists and engineers have to be trained-and trained in a way that gives
them maximum flexibility, because it is difficult to predict what skills will be
necessary. Because of the rapid change, some areas of inquiry and production
will be dead ends. To train high-level research scientists and engineers is an
expensive proposition, not only because of the prolonged formal education that
is required but also because training typically requires laboratories, supplies,
and assistants as well.

A final point is that we have been talking so far about technology narrowly
defined. Bell and Pavitt, in their paper, did consider the organization and man-
agement of production systems and looked more broadly at the whole system,
from research to design, production, distribution, and marketing. Such a view is
important because part of what is happening in industry is a shortening of the
cycle from design to production. In addition, competition is no longer based just
on low unit costs of production but also on the total cost from research and
design to the delivery of the product to the final market at a particular time.
Many developing countries are falling behind in some of these new systems of
competition. Thus we have to help them plug back into the world market. This
means going beyond the technology of production or new products toward a
better understanding of supplier networks, distribution systems, access to
design, access to technology, and so on-another important area for research.



PROCEEDINGS OF THE WORLD BANK ANNUAL CONFERENCE
ON DEVELOPMENT ECONfOMICS 1992

FLOOR DisCUSSION OF THE BELL-PAVITT AND PACK PAPERS

A World Bank participant asked the speakers what they thought about the past
ten years of futile attempts to draft an international code of conduct on technol-
ogy transfers-an effort that had wasted a great deal of policymakers' time in
developing countries.

Keith Pavitt said that it was extremely important to study historical examples
to understand how technology develops in countries that enter the international
market, but his particular focus was on the development of capabilities in firms.
He said that if one did not have intellectual property within fins, it did not
matter how marvelous the country's policies were. HIe would be interested, for
example, in the growth of the in-house capabilities of Japanese firms in the
1950s and of Korean firms in the 1970s and 1980s. He considered that to be-
implicitly or explicitly-technology policy, and he took issue with John Page
(discussant) and Howard Pack on the question. He was worried that people
assumed firms succeeded because of government policies. The Republic of
Korea and Taiwan (China), for example, were outliers in terms of other mea-
sures of success, yet the data on patents show that their in-house technological
capabilities had reached world-frontier level. Those capabilities, he said, had
emerged for reasons beyond human capital-investment in research and devel-
opment, quality, and so on-far more quickly than in other countries. Why?
What had technology policy been in those firms? Had they advanced technologi-
cally simply because of their links to international markets? One could argue the
point, but he believed the companies had an explicit technology policy that
induced Korea's rapid growth in total factor productivity.

Howard Pack said that his paper was quite explicit on the point that Korea
and Taiwan (China) had no technology policy in the earliest years of their rapid
growth in productivity. About 1980, however, they set up technology institutes
to encourage R&D and made a sustained effort to persuade firms to increase their
R&D-indeed, they had minimum R&D requirements for firms. Taiwan also
realized that technology transfer was going to be more difficult and had begun to
spend heavily on original R&D.

in response to Pack's comment that one way to introduce new technology to a
country was to import a certain percentage of equipment, a speaker from the
Bank asked Pack to comment on China's technology imports in 1984 and 1985.

This session was chaired by Marianne Haug, director, Country Departnent HI, East Asia and Pacific
-egional Office, the World Bank.

© 1993 The International Bank for Rcconstruction and Development t THE WORLD BANK

317



318 Floor Discussion of Bell-Pavitt and Pack Papers

China had bought massive amounts of equipment from Japan-even transplant-
ing factories rather than acquiring technology-but the equipment went to large
state enterprises and had little effect on productivity. By contrast, town and
village enterprises, whic-h had been denied access to raw materials or foreign
exchange to buy more equipment, had shown a tremendous increase in produc-
tivity. Pack agreed that there was no benefit in buying advanced equipment and
using it inefficiently.

One participant thought that Pavitt had ignored the critical distinction
between sodial learning and individual learning. Social learning would indlude
such factors as industry norms, folklore, and culture-the sorts of things that
are important where you have a concentration of technology users, as in Silicon
Valley in California, for example. Pavitt said that the sort of learning the partici-
pant was talking about was different from the conventional definition of human
capital. It was specific, experience-based, and often collective-which was true
of most technological activity. It was learning about specific production tech-
niques that might apply elsewhere, but not everywhere. It was not learning to
count; that was what made it different from what one learned in school.

The same participant thought that Packes argument was somewhat circular.
Pack had said that it was important to promote industrial exports without
creating distortions. The participant asked how that fit Pack's explanation that
there had been productivity growth because of a reallocation of labor from
agriculture to manufacturing. For most countries, the policymaker who says,
don't create dist ortions, typically believes in static comnparative advantage. That
would mean more agriculture, but agricultural expansion would not lead to a
reallocation of labor, nor would it lead to productivity growth. Pack responded
that the reallocation of sectors presumably occurs naturally as relative factor
prices change, so over timne one wouldl get normal processing of agricultural
commodities. If one wanted to accelerate that, it could be done with a subsidy.

Pack was asked what he meant when he said that competition was key in
Korea. The speaker said that it was not competition in the way the World Bank
defined it; the playing field had definitely not been level. Intervention had been
specifically at the level of the firm, not even the sector. Pack responded that
Korea had dlearly been protective at the same time that it used export targets,
but he disagreed with the participant about the nature of protection: Korea had
been relatively neutral in the sense that effective rates of protection had varied
little across sectors, at least in the mid-1970s. He had not looked at more recent
estimates, which were shakier. Furthermore, profit margins from exporting
were about the same as those in domestic markets, so in fact the situation was
relatively dose to a level playing field. But Korea undoubtedly used export
targets to offset some of the selectivity of domestic protection.

Pack attributed Taiwan's success, in contrast to Korea's, to its 35 percent pri-
vate saving rate and its relatively small govenment deficit (indeed, surplus). This
had produced an excess of exports over imports, whih was why Taiwan had for-

- eign exchange reserves of $85 billion in 1992. Very high saving rates are reflected
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in exp ort surpluses. The Reagan and Bush administrations had not understood
that this also works in reverse: that a large government deficit will be reflected in
an import surplus, which may consist largely of manufactured goods. So not only
microeconomic policy mattered; macroeconomic policy was important, too.

A participant from Brazi! asked Pavitt to expand on what he had said about
the widening gap between firms that can "use" technology and those that can
"change" technology. Brazil had imported technology, its economy was open-
ing, and competitive pressure was increasing. Nevertheless, Brazil had firms that
were beyond using technology but were not yet capable of changing technology.
He wanted to know more about the possibility of firms' getting stuck somewhere
in the middle.

Pavitt said that starting from a base of raw nLaterials did not necessarily lead
down blind alleys. As recently as World War It, three Scandinavian countries
had built up relatively sophisticated technology along a trajectory based on raw
materials. Finland-which was technologically more dynamic than Korea and
Japan-had undergone a remarkable modernization, moving from raw mate-
rials processing into areas such as processing technology and mechanical engi-
neering. Denmark was an interesting example of upstream and downstream
links around food. The Swedish trajectory went back a long way, to such
ndustries as wood, pulp and paper, and mining machinery- Why couldn't that
happen in Latin America? Possibly, in the areas in which Latin America was
operating (such as textiles), there was strong vertical disintegration between the
process technologies used internationally that made technology accumulation
more difficult. Perhaps macroeconomic conditions in Brazil made it more
difficult.

Jorge Katz (discussant) agreed with Pavitt, adding that in the early and middle
1970s Brazil, India, Mexico, and Argentina had begun exporting their dated
technology to other developing countries. Having started on a natural trajec-
tory, some of these countries had moved into technology exporting about ten or
fifteen years down the line. Something had happened at the end of the 1970s to
disrupt the leaming structure that had been developing for twenty years. Katz
believed that these countries had begun again on a different basis of comparative
advantage and that history would repeat itself in due time, once the process
industries they were now expanding stabilized.

Paul David (who had presented a paper in an earlier session on technology)
asked John Page, Howard Pack, and Keith Pavitt what they meant by terms that
seemed to him to be related. Page had distinguished between a high level of
technical efficiency and a high level of technological change-a distinction,
David assumed, that had to do with the relationship between average-practice
technology and the best-practice frontier. Pavitt had talked about technological
accumulation as developing the resources or conditions or capabilities-some or
all of those, he was not sure-to manage the generation of, and changes in,
technology. David wondered if Pavitt saw the development of technological
accumulation as a system property held by firms and whether it induded a firm's
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ability to move toward the best-practkce frontier. Pack, said David, had talked
about the reallocation of resources as being an intersectoral phenomenon. David
wanted to know if a reallocation of resources was also implicit when firms
scrapped old equipment and moved toward new equipment in a sector (and
therefore toward the best-practice frontier), or if Pack saw reallocation as being
the removal of inefficiencies (since using frontier technologies might not be

* ~~~rational in a particular sector, depending on the spectrum -of factor prices and
local conditions).

Pack saidi that he defined reallocation as occurring where marginal produc-
-tivities or factors differed across sectors because of factor-market imperfections.

* ~~~If an innovation's average total cost was less than the average variable cost in the
same sector, he would consider it intrasectoral growth of factor productivity, on
the basis of calculated marginal products of labor, nor on average products.

Page said that the achievement of total factor productivity required the
explicit allocation of resources. He did not think that it was clear at what stage
in a country's development the benefits of alocating resources to one activty or
the other were greatest. If he were in India now, his major concern would be
how to get from minus 2 percent total factor productivity growth to zero or 1
percent growth, and then to international best practice. What Pavitt and Carl
Dahlman (discussant) had said was that many gains in developing countries had
come from moving average practice to best practice, not from moving forward
with best practice.

A speaker asked if, in citing figures of minus 2 percent total factor produc-
tivity growth in India, Page was suggesting active subsidies. Page said he was not
only suggesting it but had the evidence. All one had to do was raise effective
rates of protection in the inport-substituting sector for twenty years, and (at the
expense of consumers) one could actively subsidize the destruction of resources.
Marianne Haug (chair) said she doubted that govermecnts would believe it.
Page responded that it was remarkable the extent to which governments in Latin
America now-do believe it. He said that if he had to pick one intellectual origin
for changed attitudes toward protection by Latin American governments, it
would not be static resource allocation. It would be the realization that tihe rates
of total factor productivity growth had continuously declined and were in severe
dlanger of becoming negative in most of those countries.

A participant said that Paul Krugman (speaker in another session), in discuss-
ing regionalization, had concluded that a gravity model best described what was
going to happen with trading blocs and had predicted that there would be three
major blocs. What were the implications if that came to pass and if there were
barriers to the transfer of ideas among these blocs? 'Would the way technology
was transferred vary between a bloc dominated by Japan, North America, or
Europe?

Another participant responded that there was a big difference in the way in
which Japanese corporations organized for production. Their approach was
much more systemic: if a firm wanted to produce a component, it would some-



Floor Discussion of Bell-Pauitt and Pack Papers 321

how have to become part of the system of codesigning and coproducing that
component as the model was changing. The Japanese production system
required a different type of interaction. If a country such as Brazil wanted to tap
into the Japanese system, it would probably have to induce Japanese automobile
producers to come to Brazil, since they were not there right now. So there would
be some concerns about being in or out of different systems.

For another thing, continued the speaker, countries differ in aliowing ease of
access to technology, and they were beginning to look at these differences
somewhat systematically. Originally, the United States had been more gen-
erous in licensing technologies because the marginal returns from licensing
were not considered important. As it became evident that some countries,
notably Japan, had become very good at assimilating technology rapidly, there
was greater concern about protecting the rents that a license implies. There has
since been a tremendous tightening. The Japanese pattern has been to ask a
higher price for a much shorter time; Japan seems to have internalized the
value of the technology much more rapidly. Developing countries complain
that it is difficult to get access to Japanese technology unless one is part of the
Japanese system.

A participant asked what would happen to Mexico under the North American
Free Trade Agreement? Would technology transfers increase its total factor
productivity growth or a particular factor productivity growth? U.S. automotive
firms had been operating in Mexico for a number of years with very little
increase in total factor productivity outside the narrow field of auto assembly.
Katz said that the Mexican automotive industry was changing from an industry
directed toward local consumers to one that supplied parts and components for
American manufacturers. In the process, the industry had been forced to intro-
duce quality control, which it did not have before. Katz did expect technological
accumulation to occur through the restructuring now under way.

Pavitt said that there were dearly regional effects-that Taiwan and Korea
were influenced by Japan, Finland by Sweden, and European countries by Ger-
many. His advice to policymakers in Latin America would be to be sure to
establish links with the Gennans and the Japanese because the Americans were
not necessarily the best in many areas of technology. He said that one important
difference between Latin America and East Asia was that the Asians had
adopted Japanese manufacturing methods, whereas Latin Americans were still
using North American systems.

Changing the focus, another participant asked to what extent these lessons
were applicable to agriculture. There was tremendous agricultural technology
policy in place, said the speaker-many national research organizations and the
Consultative Group for International Agricultural Research. Nobody seemed to
be attacking these organizations. Yet Pack's paper said that from 1970 to 1980
total factor productivity in agriculture had been negative for developing coun-
tries. Was agriculture so different from manufacturing that one had to approach
it in a completely different way?



322 FloorDiscussion of Bell-Pavittand Pack Papers

Katz responded that patent protection and the role of transnational corpora-
tions were becoming central issues in agriculture. Agricultural technology was
gradually changing from a public good generated by state institutes to a private
good generated by large transnational corporations. In the Uruguay Round
much of the discussion about patent protection had been about this gradual
transfer. Countries in which transnational finns had a strong hold on the local
production of hybrids and fertilizers would probably imnprove their diffusion
rates if those countries accepted stronger patent protection on hybrids and
fertilizers.

A speaker from the World Bank added that the new biotechnology was also
causing things to move rapidly from the university to the private sector. But one
big difference between agriculture and industry was that in agriculture it had
been possible to have more publicly funded generic research projects because
there were particular crop varieties adapted to local circumstances. In industry
there is more variety in the range of products, so the generic approach made less
sense.

Pavitt thought that it was interesting that nobody criticized public subsidies of
agricultural R&D. A participant responded that appropriability was not an issue
when research was not proprietary.

One participant wanted Pack to elaborate on how different energy prices in
North America would affect technology change among different trading blocs.
Marianne Haug asked if he would also elaborate on his statement that because
of changes in pricing and factor inputs, technological change would go in two
directions: toward energy and toward the environment. Pack responded that
input-output tables showed a high energy component in some industries and a
low one in others. Everything else being equal, one would normally expect a
shift of output away from energy use. Intrasectorally, one would expect technol-
ogies to become more energy-efficient. Rising energy prices do not necessarily
lead to energy-saving technological change, but one generally looks for technol-
ogy changes that save on any factor of production. The change in BTUS per unit
of GNP over the past twenty years had been spectacular, even intrasectorally. he
said.

Pavitt added that technological development in the U.S., European, and Japa-
nese automotive industries had been heavily influenced by energy prices over the
past fifty years. Energy prices had had serious upstream effects on the quality of
component inputs and on the development of high-compression engines (as
opposed to inefficient ones).

Another participant said that in looking at environmentally friendly innova-
tions, the World Bank had found that increasing regulation, after a bit of a lag,
had prompted many envirorznental innovations. Regulation would target the
environment, and the system would respond. The Bank is beginning to see
interesting patterns in trade in which competitive regulatory environments had
put some oountries far ahead of others in capital goods that related to pollution
control.
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International Capital Flows to Latin America:
What Is the Promise?

Pedro-Pablo Kuczynsld

Driven by exteTnal and internalfactors, capital inflows to Latin America rose sharply
from about I percent of gross national product (GNP) during most of the 1980s to
more than 3 percent in 1990. Given the size of external debt owed by the region and the
amount of capital still held abroad, the prospectsfor sustained investmentflows depend
to a significant extent on global interest rates, the development of domestic fixed-
income capital markets, and political and social reforms. The instabilfty that stems
from the failure of existing political institutions to redirect new-found saving into
imnproved economic conditions for low-income groups-especially in urban areas-
could not only reduce foreign capital inflows but also encourage domestic savings to
move abroad once again.

Without a doubt, Latin America is the region of the developing world where the
most dramatic change in capital flows has taken place since the start of the
1990s. Only the provinces of southern China near Hong Kong, where massive
capital from Taiwan (China) and Hong Kong has gone, can rival Latin America
in the magnitude of change. Net capital inflows into Latin America rose sharply
from about 1 percent of GNP during most of the 1980s to 2 percent in 1990 and
weHl over 3 percent in 1991.

Net capital inflows to Latin America, which had stagnated at an annual
average of about $9 billion a year following the debt crisis, rose from $9.6
billion in 1989 to $18.4 billion in 1990 and doubled again to about $36 billion
in 1991 (ECLAc 1991), or about 3.5 percent of GNP. The sharp upward trend has
continued in 1992. Although Mexico has accounted for half of the improve-
ment, the remainder has been spread fairly unifornily throughout the region,
even in such countries as Brazil and Peru, which are far from achieving reason-
able price stability Capital has been particularly attracted to financial assets,
sparking a boom in regional stock markets, including the most dormant ones,
and a decline in domestic interest rates. This trend, combined with direct foreign
investment (especially in Chile and Mexico), has helped revive economic
growth.

Pedro-Pablo Kuczynski is president and chief executive officer of Nueva Managenent Inc.
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The sources of this shift are both external and internal. Externally, the sharp
drop in short-term dollar interest rates has sparked a reflow of capital from
"Latin America's bank": the $200 billion to $300 billion of private funds held by
Latin American residents abroad. Internally, deregulation, privatization, and
the opening up of foreign trade and investment have stimulated the inflow of
new capital. While "hot money" does pose problems, rising international
reserves have strengthened currencies, lowered inflationary expectations, and
assured investors that inflation will not devalue their investments. Given the size
of the external debt and the amount of capital still held abroad, the prospects for
continued capital inflows depend to a significant extent on what happens to
world interest rates. If part of these inflows is to be channeled into investments
in essential infrastructure, a determined effort is needed to develop domestic
fixed-income capital markets, which have been stunted in the past by high
inflation. Political and social stability are further prerequisites. The instability
that stems from the failure of existing political institutions to redirect new-found
savings into improved economic conditions for lower-income groups-
especially in urban areas-could not only reduce foreign capital inflows but also
encourage domestic savings to move abroad once again.

The financial results of this boom in capital inflows have been a sharp appre-
ciation in financial and real estate assets and a buildup of international reserves,
similar to what occurred in Spain in the second half of the 1980s. Today, official
international reserves in Latin America in the aggregate are about $44 billion-
the highest nominal level ever recorded, and equivalent to about five months of
imports.

This paper provides a brief overview of these rapid changes, which began in
Chile three years ago, and inquires whether we are witnessing a cyclical phe-
nomenon or a secular change. If it is the latter, and the roots of the change are
deep enough, we can prudently think of a return to the fairly steady (although
maldistributed) 6 percent annual growth that most Latin American countries
enjoyed in the 1950s and 1960s and through most of the 1970s.

I. THE INTERNATIONAL SETTING AND EXTERNAL INFLUENCES

The U.S. dollar is the currency in which Latin America's external trade is
priced and counted. Because of high Latin American inflation in the 1980s, the
dollar has become the de facto currency for pricing domestic transactions-and
often the actual medium of exchange as well. As a result, the dramatic drop in
short-term interest rates in the United States in 1991 and 1992 (table 1) has had
a major impact on capital flows to and from Latin America. First, because the
bulk of external debt owed to commercial banks is still based on floating rates,
debt service declined rapidly during the past year, signaling investors that
exchange rates would firm up and that their investmnents would not depreciate in
dollar terms as in the past. Second, dedining yields on the funds held abroad by
Latin American residents (most of which are probably held in U.S. dollar instru-
ments) began stimulating the return of so-called flight capital.
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Table 1. London Interbank Offered Rates on Three-Month U.S. Dolar
Deposits, 1980-92
(averages for period shown)

Year Percent
1980 14.2
1981 16.9
1982 13.3
1983 9.8
1984 10.9
1985 8.4
1986 6.9
1987 7.2
1988 8.0
1989 9.3
1990 8.3
1991 6.0
1990:4 8.2
1991:4 5.1
1992, October 30 3.5

Source: IMF (various years).

An important part of what has happened in Latin America in the past two
years thus has its roots in what has happened abroad. The increase in private
capital inflows to such countries as Peru, which were still suffering significant
financial problems, suggests that external forces affecting the supply of funds,
driven by sharply lower interest rates in dollar markets, were very powerful. At
the same time, there is no doubt that the expectation of greater domestic stabil-
ity and a possible economic turnaround, combined with attractive interest rates
in most Latin American markets (table 2), provided a demand magnet.

In addition to a decline in U.S. interest rates, the other important external
force that has affected Latin American economies in the recent past has been the
cyclical decline of export prices as a result of the recession in the United States as
well as the incipient recession in other industrial countries. This has affected
purchasing orders, to which commodity prices are especially sensitive. The latest

Table 2. Interest Ratesfor Selected Countries in Latin America, 1990 and 1991
1990 1991a

Devaluation Devaluation
Interest against U.S. against U.S.

Country rate dollar interest rate dollar
Argentina 1,586.0 67.9 60.0 44.1
Brazil 560.7b 93.3 475.3c 84.1
Chile 40.3 11.8 22.3 10.0
Mexicod 34.8 10.3 19.3 4.1
U.S. dollar three-month UBOR 8.3 - 6.0

-Not available.
a. Estimated.
b. Average of last three quarters of 1990, reflecting Collor Plan 1.
c. Average of first dire quarters of 1991, reflecting Collor Plan 11.
d. Twenty-eight.day CITES (Treasury bills).
Source: imF (1992).
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Table 3. Index of Merchandise Terms of Tradefor Latin America, 1988-91
(1980 = 100)

Region 1988 1989 1990 1991a
Total Latin America 78 78 77 73

Oil-exporting countries 64 70 73 76
Other Latin America 91 87 81 81

South America, non-oil-exporting 92 86 81 80
Central America and Caribbean 96 96 89 90

Note: Exports and imports f.o.b.
a. Estimated.
Souce: ECLAC(1991).

decline in commodity prices comes on top of the similar decline in the terms of
trade that took place during most of the 1980s (table 3). The drop was, of
course, driven by the sharp drop in oil prices after 1981, which affected
exporters as diverse as Bolivia, Colombia, Ecuador, Peru, and, especially, Mex-
ico and Venezuela. Altogether, the terms of trade for Latin America fell 27
percent in the decade 1981-91.

This drop, however, seems to have had a milder effect than previous com-
modity cydes, when economies were less diversified. In Chile, Colombia, and
Mexico, for example, the dependence on exports of one major export product
(copper, coffee, and petroleum, respectively) fell to about one-third of merchan-
dise exports, compared with about one-half five years earlier. Obviously, the
drop in international prices is an important factor. For example, the current
international price of coffee in constant dollars is a third of its 1970 level. But a
more important influence has been the tremendous growth in the volume and
diversification of exports as a result of the forced devaluations caused by the
debt crisis.

From 1980 through 1991 merchandise exports from South America and Mex-
ico rose 85 percent in volume,1 although their total value increased by only 40
percent (ECLAC 1991, table 9). It is worth considering the argument that the very
success of the highly indebted Latin American countries in "exporting their way
out of debt"-a prescription often recommended by worried creditors in the
early and mid-1980s-contributed to the weakness of the prices of their exports.
Although this assertion would probably not be true for petroleum, where Latin
American exports are not a central influence on world markets, it probably
holds for a number of mining and agricultural products, as well as for certain
commodity-intensive manufactures such as steel and basic chemicals.

The upshot of these major changes in the international context as it affects
Latin Amenica is that capital movements have become increasingly important-
and changes in merchandise trade less so-because of the large size of the
external debt in relation to trade flows. At an estimated $426 billion at the end
of 1991, the debt amounts to 3.5 times annual merchandise exports, or 2.8

1. Exports from Central America, except those from Costa Rica, rose only 10 percent because of civil
strife.
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times exports of goods and services (table 4). Even though the external debt has
- been constant in nominal terms since 1987 and thus has been declining in

relation to exports, the still-high current levels of debt mean that a significant
movement in interest rates can have a very large impact on foreign exchange
flows. In contrast, the nonnally expected size of change in export prices has far
less impact. The good side of this outcome is that Latin America's export sector,
the engine of growth in the past, is perhaps more insulated from economic
recession than in the past; the bad side is that the capital account is highly
dependent on the international movement of interest rates. This is all the more
so because of the large amount of private Latin American assets held abroad.

Latin Amenrca's Bank

The doud of past capital flight does have a silver lining, however; today,
most Latin American countries have available a substantial pool of capital held
abroad that acts as Latin America's "bank." The current income from this
pool-and, increasingly, some of the principal-is likely to return as investors
see higher relative yields at home combined with a perception of greater safety.

Estimates of capital flight are by their nature imprecise (see Lessard and
Williamson 1987; Kuczynski 1988). The very idea of capital flight conveys a
moral judgment implying that the savings should stay at home. Such judgments
are rarely based on an analysis of why capital moves: safety and higher returns
elsewhere are the basic and justifiable motives. The general assumption is that
poor countries should keep their resources at home and rich ones should
transfer them to the less fortunate. Thus in the mid-1980s it was argued that
Japanese surpluses "should" be invested in the largest deficit country, the
United States. These virtuous capital "movements" were contrasted with evil
capital "flight" from debt-burdened Latin American countries (see, for exam-
ple, Morgan Guaranty Trust 1986). In reality, it is not surprising that Latin
Americans, even small savers, would buy U.S. dollars to secure high interest
rates when they faced inflation at home and could see that most of the capital
inflow from intemational agencies and commercial banks was being used to
service the debt.

Table 4. Outstanding External Public Debt and Exports of Goods
and Services, Latin America, 1986-91

1991
item 1986 1987 1988 1989 1990 (estimate)

External public debt 400 428 421 421 435 426
(billions of dollars, current prices)

Exports of goods and services 95 108 123 136 151 152
(billions of dollars, current prices)

Ratio of debt exports to goods and 421 396 342 306 288 280
services (percent)

Ratio of interest due to exports of 36.7 30.4 29.0 28.6 24.8 22.3
goods and services (percent)

Source iur, World Economic Outlook, April 1992.
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Measuring capital flight is complicated not only because it involves a moral
judgment but also because there are technical difficulties. When a Latin American
company deposits funds abroad to buy spare parts, is it considered capital flight?
Is a positive errors-and-omissions item in the balance of payments necessarily
capital reflow, or could it represent, for example, undervaluation of merchandise
exports because of a commodity export tax, common in most Latin American
countries?

Estimates of autonomous capital movements abroad are thus inherently impre-
cise. At best they can give an idea of a range or band. Table 5 gives estimates of
outstanding amounts probably held abroad as of 1984, the last year of large-scale
private capital-transfers abroad. The 1984 capital stock is then adjusted upward
to take into account interest earned until 1990 and further private capital out-
flows (excluding debt service and profit remittances) from 1984 to 1990. Most of
these outflows, about $15 billion to $20 billion, were from Brazil. It is assumed
that the bulk of the assets held abroad were liquid dollar investments, mostly bank
deposits and high-quality bonds, and that holdings of real estate and equities were
small. This profile is presumed to resemble the average Latin American investor
seeking safety rather than high returns abroad. Interest is assumed to be the Lon-
don interbank offered rate (LIBOR). Overall, these are rather conservative
assumptions, especially for the late 1980s (a period when investors had gained
experience), and they probably underestimate the total stock of capital in 1990.

The potential earnings on this pool of approximately $200 billion to $300
biDion are substantial, amounting to between 1.5 and 2 percent of GNP in the
region, and can contribute significantly to financing the region's capital needs.
From 1984 through 1989, when average net capital inflows were about $9 billion
annually (and consisted largely of official flows), the interest earned On private
Latin American capital held abroad was about 515 billion a year. A shift of this
magnitude toward the original source of the capital-the indebted coun-

Table 5. Estimated Amounts of Capital Held Abroad
in 'Latin America's Banik"
(billions of U.S. dollars, current prices)

Appreciation 198S-90
End 1984 (BRamltive, End 1990

(LIBOR cumulatv, _____

Country MGT IMF percentr) MGT IMF

Argentina 25 24 40 38
Brazilb 17 12 44b 36b

- - Mexico 53 38 59.0 84 60
Venezuela 30 25 48 40
Othere 25 20 40 32
Total 150 120 256 206

* Note: MGT, Morgan Guaranty Trust.
a. Estimate based on three-month LBoR: 1985, 8.4 percent; 1986, 6.9 percent; 1987, 7.2 percent;

1988, 8.0 percent, 1989, 9.3 percent; 1990, 8.2 percent.
b. Includes S 5 billion additional outflow in 1988-90.
c. Author's estimate.
Sources: For l984, Lessard and Williamson (1987, pp. S2-67); for 1990, author's estimates.
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tries of Latin America-could obviously make a big difference to the prospects
for the region's economic growth. Net foreign capital inflows were conspicu-
ously absent during most of the 1980s, averaging less than 1 percent of GNP a
year in spite of a major effort by the International Monetary Fund in 1982-83
and by the multilateral development banks thereafter.

The repatriation of the income earned on assets held abroad can also restore
the importance of the market for capital flows and investment decisions. Capital
will not return to investments that are perceived as unprofitable. For example,
public utilities, which are being privatized currently in Argentina, Mexico, and
Venezuela (and were privatized several years earlier in Chile), with the help of
domestic and foreign capital, must be able to fund part of their future growth
themselves if they are to attract private capital. That was certainly not the case
in the 1980s, when state loans financed most of the public utility investments,
leaving most state-owned utilities with an excess of debt and inadequate cash
flows to cover maintenance and essential operations (oLADE 1992).

Moreover, although there are no data on the ownership of the pool of capital
abroad, historical experience suggests dispersed ownership with both large and
small investors and savers. There is thus likely to be market diversity in
decisionmaking.

Finally, the funds in Latin America's "bank" will, over time, tend to tilt
toward investments in equities rather than in debt as the interest differential
between domestic debt and international bonds narrows with the easing of fiscal
pressures in Latin American countries. (As table 2 shows, this has already begun
to happen in Argentina, Brazil, Chile, and Mexico.) The drop in domestic
interest rates has coincided in all these cases, as might be expected, with a sharp
price rise in domestic equities (table 6). In 1991 the market capitalization of the
largest stock exchanges rose 171 percent in dollar terms. Even though the still-
narrow domestic equity markets appear to be fully priced, this is only so if one
compares today's equity prices with current earnings, which remain depressed.
If the comparison is made with potential future earnings, the prospects for a
further rise in domestic equity markets-and a continued flow of capital-are
good as long as real interest rates are falling.

Table 6. Short-Term Interest Rates and Equity Markets, 1991
Decline in shon-ren7n Rise in stock
domestic interest rates market index Average price-

Country (percent)2 (percent) earnings radiob

Argentina 1,502.2 392 38.9
Brazil 76.2 152 1.5
Chile 16.2 90 17.4
Mexico 12.7 103 14.6
Venezuela 0.4 34 30.5
United States 2.3 31 25.8

a. Converted to U.S. dollars.
b. Year-end prices and estimated earnings.
Sources: Table 2; Fc (1991).



330 International Capital Flows to Latin America: WVhat Is the Promise?

"Hot" Money

It is hard to quantify the amount of "hot" money (capital that seeks quick
returns, mainly in fixed-income liquid instruments that carry high interest rates
measured in the investor's currency) flowing to Latin America. Flot money was
important at the start of the prooess of recovery in Mexico (1989-90) and
Argentina (1991). For Latin America as a whole, however, in 1991 most inflows
took the form of direct foreign investment, portfo!tu investment in equities, and
medium-term borrowing in international capital markets.

Nonetheless, the suddenness and size of capital reflows has created problems
of monetary management in countries as diverse as Argentina, Colombia, Mex-
ico, and Peru. The sequence is a familiar one: as foreign portfolio investment
moves in and foreign exchange reserves rise, central banks, facing a fiscal policy
that continues in varying degrees to be loose, begin to tighten monetary policy.
Domestic interest rates then stay above the level they would otherwise be at, and
so does the e-xchange rate, despite continued inflation. (No major Latin Ameri-
can country has yet reached single-digit annual inflation.) This policy generates
high dollar returns, which in turn generate more capital inflows, and so on.

The virtue of this process is that it is anti-inflationary. Since the exchange rate
is the single most important price in the economy, an appreciation generates
confidence aboult future price stability in spite of the large expansion in money
supply. This is, for example, what happened in Taiwan (China) after the
mid-1980s; an increase of more than 20 percent a year in the money supply
coincided with a 3 to 4 percent dedine in inflation. Central banks in Latin
America may say they dislike hot money, but they like the increase in interna-
tional reserves and the anti-inflationary effect of higher exchange rates. So do
finance ministries, because the fiscal cost of external debt service declines. Trea-
surers of large companies certainly like it, because their cost of funding declines
and their possibilities of cheap equity financing improve.

Then, who dislikes hot money? Presumably, import-competing industrialists,
exporters, and those making foreign direct investments. Nevertheless, up to
March 1992 there had been no slowdown in direct foreign investment or in
exports. in 1991 there was a sharp slowdown in the growth of the value of
merchandise exports (ECLAC 1991, table 14), but that slowdown was almost
entirely explained by the recession-induced dedine in prices on international
markets. In fact, the strong 6 percent growth in export volume has continued
even in countries where the purchasing power parity exchange rate has appreci-
ated in comparison with Ehe dollar. For example, in Chile, where domestic
wholesale prices have risen about 90 percent since 1988 while the exchange rate
has depreciated 52 percent against the dollar, export volume grew 11 percent in
1991. In Mexico exports grew 9 percent. The explanation of this contradiction
lies in a combination of factors: wage increases have not kept pace with infla-
tion; productivity has increased as idle capacity is put to use; and currencies
were substantially undervalued to begin with.
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As economic recovery gradually exhausts these factors, export growth could
falter, as, for example, in Korea after very large wage settlements in the late
1980s. For the time being, however, that kind of problem is some time off in
most Latin American economies.

Il. FOREIGN DnEcr INVESTMENT

Foreign direct investment in Latin America stagnated during the 1980s, aver-
aging about $5 billion a year in nominal terms, and reached its lowest level ($2.5
billion) in 1986. That was also the turning point for Mexico, where foreign
direct investment had dedined steadily as a result of the debt crisis and the
decision to nationalize banks and foreign currency deposits. The stringent fiscal
efforts of the de la Madrid administration began to pay off. Despite the major
earthquake the previous year and a sharp drop in oil prices at the beginning of
the year, by 1986 investors saw Mexico as a place where assets were cheap and
wherc a turnaround was possible. Erratically at first, divestitures by foreign
companies stopped, and new investment started to rise. By early 1991, when
Southwestern Bell and France Telecom paid $850 million for a 49 percent share
of the control block of Telefonos de M6xico, foreign direct investment had
climbed to about $5 billion, about 40 percent of the Latin American total and,
in real terms, slighdy higher than the level recorded ten years earlier (table 7).

Two factors were important for this renewed confidence in Mexico: the per-
ception of future economic recovery and the elimination in 1991 of most restric-
tions on foreign ownership-a step that had been taken by Chile several years
earlier. Restriccions continue to limit the participation of foreigners in banks,
airlines, and media companies, but these restrictions are similar to those in the
United States.

In comparison with the 1970s and early 1980s, the most interesting change in
new foreign in-!estment in Latin America has been its concentration in markets
that are rapidly opening up and are increasingly exposed to foreign competition.
This is true for Brazil and especially for Mexico, where the average external
tariff has fallen to about 13 percent and is due to fall further and where the
natural protection of distance is limited, at least as far as competition from the
United States is concerned. In that sense the current pattern is quite different
from that of the 1960s and 1970s, when the objective of foreign direct invest-
ment was to gain a foothold in a country protected by high tariff walls and
quotas in order to maintain market share. Now the objective is to be positioned
for a period of high domestic growth, especially in such industries as consumer
durables where there is long-repressed demand. Such investment also anticipates
an export market in industries where labor costs are important and where there
are economies of scale because of a potentially large domestic market-for
example, in automotive production in Mexico and in the proposed "Mercosur"
free trade area dominated by Argentina and Brazil.



Table 7. Net Foreign Direct Investment by the Private Sector, 1981-90
(millions of U.S. dollars, current prices)

Recipient colintry 1981 1982 1983 1984 198S 1986 1987 1988 1989 1990 1991w
Argentina 944 258 183 268 919 574 -19 1,147 1,028 2,036 2,400
Brazil 2,313 2,534 1,373 1,S56 1,267 177 1,087 2,794 744 65 1,200
Chile 362 384 132 67 62 57 97 109 2S9 S87 1,100
Colombia 228 337 514 561 1,016 642 293 165 546 339 400
Mexico 2,835 1,665 461 390 491 1,523 3,346 2,S94 2,241 2,633 5,000
Venezuela 184 253 86 -3 57 -444 -16 21 77 451 600

Total 6,866 5,420 2,749 2,839 3,812 2,529 4,688 6,830 4,895 6,111 10,700
Total Latin America 7,971 S,878 3,257 3,098 4,113 2,801 5,358 5,578 5,449 6,685 11,500

a. Author's estimates.
Source: IDB(1991).
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Privatization has played a major role in stimulating direct investment. The
process started with debt-equity swaps in Argentina, Brazil, Chile, and Mex-
ico,2 but subsequent privatizations have involved cash payments. For larger
companies in countries with active stock markets (Argentina, Chile, Mexico,
and Venezuela), the pattern has been to sell a controlling block through compet-
itive bids and actively promote the public flotation of the rest on domestic and
international markets. Privatization thus has implications for both direct and
portfolio investment, but, more important, it is a symbol for investors that the
state has shed its role as the primary capitalist and dispenser of economic favors.

Whether this form of "concessionaire capitalism" is really on the wane in
Latin America will in the end be fundamental to the question of whether Latin
American economies are to play a significant role in the international economy.
Any major change in ingrained attitudes will take time. Reforming the role of
the state does not mean that there will not be big private-sector capitalists; the
point is that there are new self-made capitalists. In Mexico, for example, the
reprivatization of commercial banks has attracted as many new bidders as estab-
lished names. The economic stress of the 1980s has bred a new class of Latin
American entrepreneurs, many of them relatively young, who took risks at a
time when assets were cheap and who are now reaping the rewards. A whole
new class of managers is also emerging: U.S. corporations may be having second
thoughts about hiring M.B.A.s from top universities, but in Latin America a
new generation of Ph.Ds and M.B.A.s is rapidly changing insular attitudes in
private and government enterprises.

HI. CAPITAL REQUIREMENTS FOR INFRASTRUCTURE

The 1980s left most Latin American and Caribbean countries with lagging
infrastructure. Capital inflows from abroad may gradually overcome this gap in
some areas, particularly telecommunications, but perhaps not in others, such as
water and sewerage. The supply of electricity has reached a crisis in many
countries (OLADE 1992). Unless the necessary infrastructure is speedily estab-
lished, economic growth and the prospects for further rapid growth of foreign
capital inflows will be affected.

The telecommunications industry has anTacted a great deal of private capital
for a variety of reasons. First, deregulation (particularly in the United States and
Britain) and mature markets (in the industrial countries) have led telephone
companies to look to nnderserved markets. Whereas in the United States, for
example, each telephone line serves two inhabitants, in Latin America the aver-

2. Debt-equity swaps in privatization are a way of making the price appear higher because die price
paid is expressed in terns of the nomial value of the loans purchased, which is usually much larger than
the cash price paid to purchase the loans. There is, of course, a reduction in external debt. From a
financial standpoint the question is whether this reduction can be accomplished at less cost through a
central debt repurchase program or through individual transactions. From a legal standpoint, banks have
been reluctant to agree to repurchase programs except through agreements under the Brady Plan or
through waivers for specific privartations.
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age is one line for every twenty-two residents. (Pakistan, which has one of the
most profitable telephone monopolies in the world, has one line for every 110
residents.) The prospects for strong future growth make these companies attrac-
tive candidates for privadization. Privatization of Brazil's telephone service (the
largest in Latin America), if properly structured, will attract at least $10 billion
in outside capital in the years ahead and comparable domestic capital through
the local stock market.

The prospects for electricity-generating facilities are, unfortunately, less clear.
The coverage is better than that in telephones, so further growth prospects are
less exciting. But more important, except in Mexico and the Caribbean, the big
investments in South and Central America probably need to be in hydroelectric
power plants, which require terms that the market cannot provide (as the pri-
vatized Chilean generating companies are finding out). The choice, given limited
capital, will therefore be either to rely on private capital for distribution of
electricity and on thermal power plants (with their attendant adverse environ-
mental consequences) instead of hydroelectric ones, or to find a formula that
grants official lenders a larger role than in the past decade. Given the demands of
Central and Eastern Europe as well as China, the latter is unlikely.

Electric power plants require heavy debt financing, which the international
bond markets can help provide for the larger Latin American countries. Of the
net capital inflows to Latin America in 1990 and 1991, about 30 percent came
from the international bond market, and these funds went primarily to Mexico
and Venezuela. In 1991 Argentina and Brazil regained access to the market as
investors anticipated a settlement of bank debt sometime in 1992. The interna-
tional bond market, however, is essentially a medium-term lender in the five-to-
seven-year maturity range and requires gyvernment guarantees for substantial
longer-term financing-guarantees that private electric companies cannot pro-
vide. This is also true of domestic bond markets, which are at an incipient stage
in all countries except Chile.

The financial requirements for basic infrastructure in electricity, water, and
sanitation will therefore continue to require substantial government involve-
ment. Private capital, although welcome in some countries, will need assurances
and continuity from governments, a permanent and credible reduction of infla-
tion to single-digit levels, and domestic capital market reforms that eliminate the
preferential tax position of governments as issuers in domestic capital markets.
The freeing of domestic capital markets, particularly bond markets, is as impor-
tant as the liberalization of foreign capital that has occurred in recent years-if
not more so.

For domestic bond markets-in addition to the obvious tasks that are
already high priorities, particularly reducing inflation and budget deficits-
governments need to consider eliminating the tax-free status of government
bonds, improvring the financial health of social security systems, and modify-
ing traditional credit allocation policies that favor government. These steps,
which are now under way in several countries, would stimulate reflows of
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capital from abroad and help channel necessary funds to commercial
infrastructure.

IV. CONCLUSION

Is the recovery in Latin America simply a cyclical fad? Certainly, the recent
growth of foreign -capital inflows cannot continue at the torrid pace of the past
two years. it would be associated with large trade imbalances that would renew
calls for protectionism. In any case, the growth of capital reflows is likely to
slow down simply because of global events: as the U.S. economy begins to
recover, interest rates will rise, and the attraction of quick returns based on large
interest rate differentials will diminish.

There are, however, forces at work that argue for sustained economic growth
and continued large capital inflows to the main Latin American countries. These
include profound institutional and policy changes in economic management,
already evident in Argentina, Chile, Colombia, Mexico, and Venezuela and, to
a lesser extent, elsewhere. Even in large countries, such as Brazil and Peru, that
do not yet have a full reform program in place, the discussion about economic
objectives has reached a fairly broad public consensus. Furthermore, assets in
Latin America are relatively cheap in international terms and in relation to their
potential earning power. In some countries the potential-for example, in real
estate, pension funds, money management, consumer credit, and so on-has
barely been scratched. Finally, the recovery is taking place at a time when the
industrial countries are in varying degrees of recession: as that cloud lifts, the
potential for an expansion of exports-an important element in Latin American
economic growth in the past-will rise significantly.

If there is an Achilles' heel to the improving outlook, it is the distribution of
the benefits of growth. Although there is honest disagreement about what the
main objective of restructuring the state should be, there is little doubt that the
resources being saved should be redirected to increasing employment and
improving basic services for the lower- and middle-income groups that bore the
brunt of the recession of the 1980s. This is not so much a matter of state
resources as of basic government policy. Otherwise, the already highly uneven
income distribution in most of the countries of the region will deteriorate even
further and will eventually lead to political instability.
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COMMENT ON "INTERNATIONAL CAPITAL FLOWS TO LATIN AMERICA:
WHAT IS THE PROMLsE?" BY KUCZYNSKI

Albert Fishlow

Pedro-Pablo Kuczynski has written informatively about the recent increase in
foreign investment in Latin America and has identified an important change in
international capital flows in the past two years. For the first time since the debt
crisis, Latin America has returned to market favor. Inflows have multiplied from
$9.6 billion in 1989 to $41 billion in 1991, with upward growth continuing into
1992. The most favored recipients have been Mexico and Chile, but even Argen-
tina and Brazil have seen large entries in recent months. The issue is whether
such flows can be expected to continue, and under what conditions. External
capital could contribute to a revival of Latin America's economy after a decade
during which lack of such capital sharply reduced economic performance.

On this fundamental question of future foreign investment, Kuczynski
answers on the whole affirmatively. First, he sees "profound institutional and
policy changes in economic management" in the region; second, he finds that
assets in Latin America are "relatively economical in international terms and in
relation to their potential earning power"; and finally, he considers that when
the recession ends, "the potential for export growth, also a major element in past
Latin American economic growth, will rise significantly.

These are important factors. But we may be exaggerating them in relation to
shorter-term market conditions that yield a very positive return to a financial
commitment to Latin American countries. Simply put, short-term U.S. interest
rates are at very low values as a result of recession. Conversely, rates in Latin
America are-and have been in recent years-highly positive as a consequence
of stabilization efforts.

But this differential cannot be sustained on either side. U.S. rates can be
expected to rise with economic recovery, and Latin American rates will have to
come down if investment rates in the region are to recover to past levels and
permit sustained expansion. Furthermore, some of the capital flow has been
motivated by rising stock market valuations in 1991 that offered extremely high
returns, and this circumstance, again, cannot be simply exmapolated. In recent

Alber Fishlow is dean of International and Area Studies and Class of 1959 Professor of Economics,
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weeks there have been signs of concern in several countries. Speculative commit-
ment is not what is needed; long-term commitment to financing higher growth
is.

In addition, U.S. policy should be credited with a major role in stimulating
foreign capital inflows to Latin America. Certainly, the anticipated North Amer-
ican Free Trade Area requires explicit recognition. Mexico experienced a very
large capital flow-almost half of the regional total in 1991-in anticipation of
the successful condusion of negotiations with the United States and Canada.
That treaty is expected to provide a stimulus to continuing foreign investment in
subsequent years. Mexico sees such flows as essential to the resumption of
growth rates of 5 to 6 percent a year. But election of the Democratic party's
presidential ticket in November, as the polls are suggesting, together with a
widened majority in the Congress, could mean that some renegotiation of the
treaty will be necessary. New uncertainties could reduce Washington's foreign
commitments and put more pressure on increased domestic savings to finance
Mexico's investment. There might also be a comparable reaction to a projected
free trade agreement with Chile. In short, we may be seeing a blip rather than a
trend.

Third, and with similar consequences, maintaining capital flows at current
levels may well require more evidence of a full Latin American commitment to
sustained export growth. Kuczynski's identification of export growth as a major
element in past Latin American growth is questionable at best. From 1967 to
1982 export volume in the region increased only 2.4 percent a year, against a
developing country average of 3.5 percent and a much higher 9.4 percent for
Asian countries. Between 1983 and 1991 International Monetary Fund export
figures show an improvement to 4.7 percent for Latin America versus a develop-
ing country average of 4.1 percent, but Asia's average increased to 10.5 percent.
Indeed, if one excludes 1990 and 1991, which incorporate strong declines in
Eastern Europe and the former U.S.S.R., the Latin American average of 4.9
percent falls well below the general average of 6 percent. The reality is that Latin
America has not caught up to the Asian-or even the average-level of export
volume. The region needs to pursue an aggressive exchange rate policy in favor
of guaranteeing exports rather than continuing to overvalue as capital flows are
attracted. The latter tendency was a key deficiency during the 1970s and early
1980s when the debt crisis emerged. One hardly wants a resumption of the
experience of the past decade even before its remaining effects have been erased.

Fourth, a better mix of domestic private and public investment is likely to be
necessary for sustained Latin American growth. But foreign flows, unlike the
situation in the 1970s and 1980s, are now directed to private sector initiatives
and, increasingly, to privatizations. Public investment lags far behind, thereby
creating a potentially serious future problem. The commitment to education,
health care, and other necessities has shrunk as attention focuses on the budget
and the need to eliminate deficits. The short-term consequences can be positive,
but one must worry about longer-term implications. Unless the state is capable
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of establishing a long-term equilibrium, growth will not be continuous as real
needs begin to be felt.

In sum, the new flow of external resources into the region may be less a
reward for better Latin American policy and more a response to a combination
of short-term forces that favor these flows. That would be truly unfortunate, for
few areas so much need to increase investment and growth. But even these alone
are not enough. As Kuczynski correctly recognizes, the question of income
distribution lurks in the background. Most evidence suggests that the 1980s
have seen a fiurther deterioration in what initially had been relatively high
inequality. If the new reliance on foreign investment is to prove feasible, serious
public policy will have to deal with this problem. That task of providing services
to the deprived majority of the population cannot be postponed until after the
next round of expansion. States will have to respond now to the immediate
need. Latin American countries face a very difficult future as they try to achieve
the requisite social, political, and economic equilibria simultaneously.
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COMMENT ON "INTLRNATIONAL CAPITAL FLOWS TO LATIN AMERICA:
WHAT IS THE PROMISE?" BY KuczYNsIa

Mario I. Blejer

This paper describes and analyzes one of the most remarkable indications that
the debt crisis of the 1980s is reaching its end: the notable increase in capital
inflows to Latn America that started about two years ago and that is now
reaching important quantitative proportions. In Pedro-Pablo Kuczynski's view
this development reflects both "push" and "pull" factors: the push results from a
deterioration in the relative return to capital-particularly financial capital-in
the United States, and the pull comes from the improvement in economic condi-
tions and financial markets in Latin America. In addition, Kuczynsli mentions
what he calls "Latin America's bank`"-the $200 billion to $300 billion in pri-
vate Latin American capital held outside the region.

Kuczynski gives equal time to both push and pull factors. In my view, how-
ever, domestic developments in Latin America are the overwhelming reason for
the reversal, and financial conditions in the United States are less important.
Indeed, even if financial conditions in the United States had deteriorated further,
very litde capital would have been directed to Latin America if the region had
not undertaken significant shifts in economic policies.

Extraordinary changes have been recorded in the economic performance of
the Latin American countries-particularly Chile and Mexico-that have
received most of the capital inflows in the past two years. These changes indude
large reductions in-or the elimination of-fiscal deficits, a strengthening of
monetary and credit discipline, and cuts in the economic activity of the public
sector, as well as a liberalization of trade and foreign exchange controls that
facilitates the international movement of capital. Because these economic
reforms have spurred the reflow of capital to the region, it would be worthwhile
to treat this issue in a less global and aggregate manner and to try to find a
specific relationship between good policies (or the expectation that good policies
are to be implemented) and capital inflows.

As for the push factors, I am not convinced that lower interest rates in the
United States explain much of the phenomenon. Lower interest rates do reduce
the debt burden, with the result that adjustment, economic performance, and
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confidence in the government are strengthened. But even though the ratio of

ldebt to exports in the region declined in 1991, the Inter-American Development
Bank notes in its annual report that the ratio of debt service to exports increased
from 26 percent in 1990 to 30 percent in 1991. The direct impact of interna-
tional interest rates on the debt burden is therefore ambiguous.

The implicit argument in Kuczynski's paper is that the decline in U.S. interest
rates reduces or reverses the interest differentials (adjusted for exchange rate
fluctuations) between the United States and Latin America and therefore makes
investment in the region more attractive. But it seems clear that the main reason
that the difference in expected returns between U.S. and Latin American invest-
ments has shrunk is that there is less uncertainty in Latin America; U.S. interest
rates play only a secondary role. Uncertainty about domestic conditions-not
interest rate differentials-induced the capital flight in the first place. Interest
rates in some countries were more than 2,000 percent a year, and even in
dollars, realized returns were huge. (According to table 2 in Kuczynski's paper,
annual interest in Argentina in 1990 was more than 1,500 percent, compared
with a 67.9 percent devaluation.) That even so, capital continued to flee (or only
marginal sums were attracted) reflected high uncertainty about the country's
ability to ensure any financial return. Under these conditions, a 5 percentage
point change in U.S. interest rates would have made no difference.

Uncertainty was reduced and the expected return on investment in Latin
America increased because appropriate domestic financial policies were adopted
in most countries.' The policies also had positive international consequences,
including the Brady Plan and the International Monetary Fund's extended facili-
ties. Because debt reduction accords rewarded good policies, these arrangements
enhanced Latin America's access to international capital markets instead of
curtailing it, as was initially feared.

Kuczynski mentions that the region benefits from the reurn of the vast
amounts of funds held abroad. I believe that the motivations for this return
should be spelled out more dearly. It is not obvious why Latin Americans with
funds abroad, if they are rational market participants, would behave differently
than other international investors in the presence of profit opportunities. It
could be claimed that Latin American residents will be more prone to repatriate
funds when profit opportunities arise because their information costs may be
lower and there may be complementarities with local sources of finance. It could

- also be daimed that the contraction in domestic credit required by stabilization
policies forced the repatriation of capital to finance existing operations. But
there are arguments in the opposite direction. Latin Americans may be more risk
averse than other international investors because of their previous bad experi-
ence with domestic economic mismanagement and because they are likely to

1. Certain countries, particularly Brazil and Peru, were beneficiaries of capital inflows even though no
consistent reforms occurred. This could be interpreted as a systemic phenomenon in which expectations
of substantive reforms induce a reversal of capital flows, particularly since financial returns are much
higher for early investors (provided, of course, that reforms materialize).
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have less diversified portfolios. Because the relative weights of the various argu-
ments axe unclear, the existence. of a large. pooi of funds abroad does not seem to
be a compelling argument in this context.

As for the consequences and prospects for the foreseeable fuiture, there are
three questions. How volatile are capital flows? How likely is it that they will
continue? And axe these flows sowing the seeds of a new debt crisis?

The short answer is that everything depends on the continuation of good
polidies. The composition of the existing flows is an important indicator of
greater stability. Although a large proportion of the capital inflows is invested in
short-term bank accounts that can be quickldy withdrawn, there is a remarkable
increase in more stable financial instruments such as equity and direct invest-
ments. The continued development of these more stable instruments is condi-
tional on an increase in confidence which in turn depends -on the expectation of
continuing good policies.

On the whole, I am optimistic about the prospects for a continued and
strengthened flow of capital into the region. In addition to all the benefits that
can be derived from the astute management of these inflows, this development
pirovides a clear signal that good policies indeed pay off.
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We are at the start of a process here, said Kuczynski in his response to the
discussants; it is difficult to say exactly how it will end. He agreed with Mario
Blejer (discussant) about dhe importance of reforms being in place but also felt

* c~~~har changes internationally had helped, allowing the reforms to bloom under
* bluer skies. Interest rates were important, he stated, because instead of going

into fixed-income markets in Latin American countries, investments went into
equity markers, where expectations of future performance were higher.

Kuczynski agreed with Albert Fishlow (discussant) that there was a danger of
returing to the bad old ways, but he believed that there had been fundamental
changes in fiscal policy and debt agreements, so that much of the debt was now
at a fixed rate, which was very important. There had also been a change in
attitudes, which was why the investments of the 1990s were likely to be more
productive than chose of the 1970s, when loans were being used to fund the
deficits of stare enterprises (leading to a high rate of investment but low growth).
Finally, while granting the justice of Fishlow's point about the savings rate,
Kuczynski said it was important to be careful about where data on savings came
from and whether they reflected what was really going on.

In response to Fishlow's coDncern that capital would leave again if bad policies
returned, a participant from Catholic University of Chile said he regarded that
possibility as positive. This time, if policies went wrong, there would be some
warnings. The same speaker said that one had to be careful in exploring the
potential for growth in Latin American countries because the same rate of gross
investment in the 1990s was capable of generating more growth than it had in
the 1960s and 1970s. In Chile, for example, with an investment rate of 17 or 18
percent, the economy was growing 7 or 8 percent a year-just as, in the first
decade of growth in the Republic of Korea, an investmnent rate of about 20

* ~~~percent had brought a growth rate of 10 percent. The Chilean participant said it
would be wrong to think that to sustain the same rate of growth a country had
to return to an investment rate as high as 25 or 30 percent.

One member of the audience expressed the belief that flight capital in Latin
America had been a response nor so much to the risks of economic uncertainty
(which would be healthy) as to the risk of being taxed. Capital movements in
response to tax differentials were iiot always so desirable, said the participant,

This session was chaired by Stanley Fischer, Elizabeth and James Kiliain Class of 1926 Professor at the
Massachusett Institute of Technology.
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and in this case largely reflectedl the poor income distribution in Latin America.
Middle- and upper-income people had evaded or avoided taxes while the poor
carried most of their burden. Kuczynski responded that flight capital was
undoubtedly tax avoidance to some extent, as it also was in France or Italy, for
example, but that inflation and devaluation-not tax avoidance-had been the
main reason for capital flight in Latin America.

A participant from Bolivia said that several Latin American countries, includ-
ing Bolivia, had been following about the same economic adjustment reforms as
Mexico but that Mexico seemed to be attracting more investment. He asked if
the panelists thought Mexico's free trade agreement with the United States gave
Mexico an advantage over other Latin American countries, at least in the short
to medium term. He wondered if the panelists thought policymakers in Latin
American countries should negotiate bilateral trade agreements. Kuczynski said
he didn't think the North American Free Trade Agreement (NAFTA) was the
impetus; the main reason was Mexico's economic reform. The average tariff rate
was down to about 11 percent, which was much more than NAFTA would be
able to achieve. NAFTA had been a second step, important psychologically, but
was not the main reason capital had gone back to Mexico.

A participanit from the World Bank's Latin America region asked if people in
capital markets felt that there were mechanisms for funding privatized infra-
structure or if this required official intervention of some kind. Kuczynski said
that pension funds, which had existed for several years in Chile and had been
created in Mexico, were possible vehicles for financing infrastructure because
they sought long-term investments with stable returns that matched actuarial
projections. Kuczynski thought it was essential to develop the bond market in
most of these countries. Except for Chile, there really was no bond market,
other than for treasury bills, and the market for those depended on both institu-
tional changes and m'nch lower rates of inflation than existed in most countries.

Fishlow said he thought the key question was whether Latin America's new,
more market- and outward-oriented approach would be successful enough to
generate higher rates of investment. On the basis of the short-term experience in
Mexico and Chile, he was concerned that the flow of resources might not be
sufficient to finance the enormous investment required in Latin America in the
next ten years. In neither Latin America nor the United States was there as
serious a commitment to saving as there should be.

The participant from Catholic University of Chile asked that people not assess
Latin America as a whole because countries that had begun reforms and sus-
tained them for five to fifteen years were substantially different from countries
that had done nothing. Part of what was happening was a contagious effect.
Some inflo vs returning to Brazil, for example, probably reflected optimism
-about what could be done. And Chile the year before recorded a current account
surrplus-small, but a surplus.

The speaker from the Bank's Latin America region had asked whether there
was a policy problem if fiscal accounts were in surplus while there was a current
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account deficit. Kuczynski responded that he was not sure there really was a
public sector surplus, with one exception. Blejer said that this issue was at the
core of what had been discussed. If a balance of trade deficit was being financed
by volatile capital inflows, there was a question of how sustainable they were,
but since these inflows were being used for direct portfolio investments-a much
more sustainable source-he felt there was no reason to worry.

More important, had the fiscal deficit disappeared, and did the region have a
fiscal surplus or not? Throughout the region Blejer had observed an extraordi-
nary change in the composition of the fiscal budget, both in sources of revenue
(which were more efficient and less distortionary) and in government spending
(which now crowded out the private sector less and made foreign and domestic
investment much more attractive). This change, which was at the core of policy
changes, looks much more sustainable than the overall deficit or result from one

* year to another.
A participant from the Brookings Institution asked Kuczynski if the hot

moniey had cooled down and if there were reliable data about the direction of
change or the kind of investment going to Latin America. Kuczynski responded
that hot money moved to where the differentials in perceived prospects were
greaLest. In 1990 the hot money had been in Mexico; in 1991, in Argentina; and
in 1992, in Brazil. But, he noted, the numbers were not reliable.

The same speaker asked if Latin America was substantially different from
other capital importers. She asked all three panelists what they saw happening in
Mexico. She thought both Fishlow's and Blejer's analyses were correct, adding
that in the previous oil boom Mexico had imported mainly capital goods. The
point was whether those capital goods were productive or produced results soon
enough. The statistics on Mexico were bothersome: Mexico had a $13 billion
current account deficit with a growth rate that was lower in 1991 than in 1990,
ana according to World Bank research there was no way to say savings hadn't
declined. Was it anything other than an act of faith to believe that things were
working? Were there any indicators, besides the fact that policies were right-

- and she agreed that fiscal conditions were dramatically different than at the end
of the 1980s-to believe that Mexico would get rid of the increasing deficit and
achieve higher growth? Did the current account deficit simply mean Mexico was
importing capital-capital that was going to be productive and increase growth?

According to Blejer, capital inflow was the objective indicator that policies
were both improved and sustainable. Capital inflows showed that many inves-
tors were confident that rates of return were going to be higher. And if capital
inflows were really mostly foreign investment and repetition, that was an even
stronger indication that there was confidence in Mexico's policies.

CKuczynski gave an example in response to the speaker from Brookings. The
Mexican telephone company, he said, had been valued at about $500 a line four
years ago; today it was valued at about $4,000 a line, which was much higher
than the regional Bell telephone companies in the United States. This was possi-
ble because of Mexico's growth and reasonable stability and the prospects for
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tremendous growth in communications. The announced privatization of Brazil's
telephone company had changed its valuation from roughly $400 or $500 a line
to about $1,000 a line, which, if open tuneriednenaoalpucae
would be closer to $3,000, depending on other variables. This had sparked a
tremendous inflow of capital to purchase the stock (which was closed, but
people got around that).

What had happenedi, said Kuczynski, was that Mexico was undergoing
serious reform at a time when assets in industrial countries were earning less
because of lower interest rates and the recession; when interational investors
had limited prospects for investments in telecommunications; and when Mexico
had a lot of financial assets. The potential for inflows was tremendous. The
Mexican banks had been sold for $13 biion, he said, and thcre was more to
come.
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Capital Flows to Developing Countries:
Implications from the Economies in Transition?

Susan M. Collins

Are capital flows to developing countries likely to be affected by new demands from
Eastern Europe and the formner U.S.S.R.? The paper discusses capital flows from
private and official sources and concludes that there is little reason for concern about
capital flows from the private sector. Few developing countries currently have access to
these flows, and the economies in transition are unlikely to attract large-scale private

flows during the netxt few years. In fact3 developments in other parts of the uworld are
more likely to influence global capital markets than developments in Eastern Europe.

In terms of offzcialfinance, and especially official development assistance, there may
be reason for concern, however. Empirical analysis of past experience suggests that
large sustained increases in aid to selected countries tended to divert substantial flows
from other developing couintries. Of course, the current situation is unique: alternative
scenarios are possible in which official assistance to Eastern Europe need not divert aid
from developing countries.

Recent economic and political developments have raised concerns among devel-
oping countries about the availability of international capital flows. As is well
known, net resource flows to these countries as a group contracted sharply after
1982. In the late 1980s strong investment demand in many industrial countries,
in many cases coupled with low or declining saving rates, prompted widespread
concern about a possibe global "savings shortage?" These concerns were exacer-
bated as economies in Central and Eastern Europe and in the former U.S.S.R.
embarked on market-oriented economic reforms, citing the need to replace or
revitalize domestic capital stocks. In this environment it is no surprise that
observers worry about the likelihood that the economies in transition could
siphon off capital flows that otherwise would have gone to developing econ-
omies. Although the economic slowdown in the industrial countries and the
associated contraction in investment demand have eased overall concerns about

* ~~a global "savings shortage," the developing world remait~s concerned about the
possible capital flow implications of the developments in the East.

Susan M. Collins is a senior fellow at Tbe Brookings Institution and associate professor of economics at
Georgetown University.
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The implications of the transition are difficult to assess. First, individual
economic and political situations are important determinants of private and
official capital flows, although the two may respond differently to conditions in
these economies and it is important to distinguish between them. These situa-
tions, however, remain extremely uncertain. Indeed, each month brings surprise
developments.

Second, the official response of the industrial countries is still evolving. The
* likely magnitudes and forms of financial support from the United States, Japan,

and Europe are difficult to predict. For example, there is an ongoing discussion
in the United States about how much official assistance should be provided at
market terms (through such mechanisms as loans from the International Mone-
tary Fund or nonconcessional export credits) and how much as official develop-
ment assistance (such as grants or bilateral loans on concessional terms).

At the same time, it is important to put the discussion into perspective. Capi-
tal flows to developing countries had run dry well before the revolutions of
1989, and discussions of a perceived global "savings shortage" were quite com-
mon. The overall picture for developing countries might have relatively little to
do with the economies in transition, even if capital is diverted at the margin.

More generally, such a focus may be misguided for at least three reasons.
First, developments in other regions may have much greater effects on interna-
tional capital markets-particularly on private capital flows. Investment
demand in industrial countries may surge as economic activity in the countries of
the Organization for Economic Cooperation and Development (OECD) revives in
the next few years. Taiwan (China) has announced a major new restructunrng
effort. And the rebuilding of Kuwait has already created a significant demand
for private capital flows.

Second, it may be a mistake to focus on the role of international capital flows
to developing countries. Arguments for the view that too much attention has
been paid to the availability of external capital point out that internal, not
external, saving will account for the lion's share of investment. This view is
supported by a wealth of recent and historical country experiences. Krugman
(1991) argues that 'international capital markets as an engine of growth have
been oversold" (p. 3). At the same time, the magnitude of capital inflows in
relation to total income or investment in a given economy may understate the
role of that capital in development. Foreign direct investment may lead to a
transfer of technology and the acquisition of new skills, with important positive
spillovers to other sectors. A relatively small loan may provide critical breathing
space for a country attempting to avoid a sharp decline in consumption during a
period of structural readjustment (Collins 1990). In fact, both arguments con-
tain important lessons. A balanced assessment of the importance of interna-

-- - tional capital inflows (for the economies in transition, as well as for the develop-
ing countries) contains elements of both.

A third reason-which is beyond the scope of this paper-is that capital flows
to both groups of countries may remain small andi the real issues may turn out to



Collins 351

be on the trade front. For example, will the economies in transition begin
producing goods that compete direcdy with developing country exports in world
markets? Will the economies in transition get preferential access to industrial
country markets? Poland, Hungary, and Czechoslovakia have already negoti-
ated agreements with the European Community (EC) which may increase their
access to some of the EC's protected markets (in, for example, agriculture, steel,
and textiles) that are also of great interest to developing countries (see Collins
and Rodrik 1991; Messerlin 1992).

This paper examines some relevant features of international capital flows to
developing countries, giving special attention to the implications of develop-
ments in the economies in transition for the availability of official development
assistance (oDA). Section I looks at recent trends in international capital flows to
developing countries. Section II discusses the "global savings shortage," focusing
on developments in the East in relation to the other parts of the world. Sections
III and IV examine concessional flows from official sources and the implications
for ODA to developing countries of assistance to the economies in transition.
Concluding remarks are in section V.

T. NET RESOURCE FLOWS TO DEVELOPING COUNTRIES:
A LOOK AT THE NUMBERS

Table 1 shows the sources of net resource flows to developing countries
during the past decade, including net foreign direct investment, net unrequited
transfers, net lending from official and private sources, and changes in arrears. I
The World Bank's Debtor Reporting Service and the OECD also provide these
data (although, unfortunately, there can be large discrepancies between the two
sets of figures, primarily because the OECD'S coverage indudes a larger geo-
graphic area). Much of the discussion below relies on the OECD data because the
OECD iS the source of information about official development assistance and thus
provides the most comprehensive statistics.2

The table shows that in 1987, after years of decline, net resource flows to
developing countries began rising. Although by 1990 they had increased by
more than 30 percent (in real terms), the total was still just 73 percent of 1982
levels.

The first three columns of the table disaggregate net resource flows into three
broad categories. The first column shows a trend toward an increase in the
nominal value of official development finance to developing countries as a
group, although the real value of these flows has remained roughly constant.
Official financing rose from 38 percent of the total in 1982 to 55 percent in
1990 (including concessional and nonconcessional flows from bilateral and

1. This measure subtracts repayments of principal from gross flows but differs from a frequendy used
alternative measure-net resource transfers-in that it excludes factor services and transfers.

2. See Wbrld Bank (1989) for a discussion of altemative measures of nct resource movements to
developing countries and the differences between OECD and World Bank data.
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Table 1. Net Resource Flows to Developing Countries, 1982-90
(billions of U.S. dollars)

Official
development Export Private Nominal Real

Year finance credits flows total totali
1982 44.1 13.7 58.2 116.0 175.6
1983 42.4 4.6 47.8 94.8 144.4
1984 47.5 6.2 31.7 85.4 133.7
1985 48.6 4.0 30.5 83.1 128.9
1986 S5.8 -0.7 26.7 81.8 100.6
1987 61.5 -2.6 33.7 92.6 98.2
1988 65.5 -2.1 43.8 107.2 105.8
1989 65.5 9.5 48.3 123.3 123.3
1990 78.8 4.6 60.8 144.2 128.9

Note: 1989 prices and exchange rats.
Source: OECD (1991).

multilateral official sources). Concessional aid has accounted for more than
three-quarters of official development finance since 1982. (For recent studies of
the effectiveness of foreign aid, see Cassen 1987 and Krueger, Michalopoulos,
and Ruttan 1989.)

The second column of the table shows that (net) export credits plummeted in
the mid-1980s. Even though they recovered during 1988-90, the effect was
insignificant because net export credits make up a relatively small share of the
total.

Finally, the table shows the familiar "drying up" of private capital flows
from half of total net resource fluws ($58 billion) in 1982 to $27 billion in
1986. Even the $60 billion recorded in 1990 was only 62 percent of the real
value of private flows in 1982. The developing countries' very small presence
in international capital markets (oECD 1992) is shown by a look at recent
syndicated credits and bond issues. (These instruments account for nearly 80
percent of global borrowing.) Table 2 shows that, of the $16.3 billion lent in
1991 (excluding credits to the Gulf states), $12.4 billion went to just four
Asian countries. Lending to the economies in transition also fell; only Hungary
obtained new credits in 1991.

Table 3 provides information about external bond issues during the same
period. Again, the numbers show that few developing countries or economies in
transition participated in the market. Following major reform programs, four
countnes recendy regained access to the market: Argentina, Brazil, Mexico, and
Venezuela.

Panel A of figure 1 shows the distribution of capital flows across countries in
different income groups (based on the United Nations classification of develop-
ing countries). The least-developed countries have been relatively insulated from
the contraction in flows in the mid-1980s, reflecting their heavy reliance on ODA.
Panel B of the figure shows the rise in official flows to these countries from S12
billion in 1980 (75 percent of their total net resource inflows) to $14 billion in
1990 (a full 93 percent of the total). Flows to other low-income countries have
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Table 2. Syndicated Lending: OECD, Developing Countries, and Eastern
Europe, 1989-91
(billions of U.S. dollars)

Lending region/country 1989 1990 1991
OECD 99.8 101.0 84.7
Developing countries 16.2 19.8 27.1

China 1.6 1.5 2.2
Gulf states 1.6 1.6 10.8
Indonesia 2.4 3.9 5.1
Korea, Rep. of 0.8 2.0 3.1
Thailand 0.8 1.3 1.6

Eastern Europe 2.4 3.0 0.1
Hungary 0.7 3.0 0.1
Former U.S.S.R. 0.9

Other countries 2.7 0.7 1.3

Total 121.1 124.5 113.2
Negligible.

Source: OECD (1992, p. 88).

increased (in real terms) from $29 billion in 1980 to $47 billion in 1990,3 $8
billion of which was additional aid.

As panel B shows, net resource flows to the lower-middle-income countries
declined much less from 1980 to 1986 because of the relative constancy of ODA

receipts ($8 billion a year since 1983). The brunt of the collapse in flows was felt
by the upper-middle-income group. Net resource flows to these countries
plunged more than 70 percent in real terms from 1980 to 1986 but then
increased somewhat, to 42 percent of the 1980 level by 1990. Thus the collapse

Table 3. ExternalBondIssues, 1989-91
(billions of U.S. dollars)

Region/country of origin 1989 1990 1991
OECD 240.4 208.4 271.9
Developing countries 2.6 4.5 8.3

Argentina .. .. 0.7
Brazil .. .. 1.2
Korma, Rep. of 0.3 1.5 2.4
Mexico .. 0.8 2.1
Venezuela .. 0.2 0.6

Eastern Europe 2.2 1.6 1.5
Czechoslovkia 0.1 0.4 0.3
Hungary 0.9 0.9 1.2
Former U.S.S.R. 0.9 0.3

Other countries 10.5 15.4 15.9

Total 255.7 229.9 297.6
Negligible.

Source: OECD (1992, p. 47).

3. This group of countries indudes Egypt. Part of the increase is thus associated with a rise in oDA to
the Middle Easr from Arab donors.
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Figure 1. Atlocation of Net Resource Flows and ODA
(billions of U.S. dollars, at constant 1989 prices and exchange rates)
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in international capital flows has been greatest for the (generally wealthier)
developing countries that relied on private capital markets.

To summarize, this section makes three main points. First, few developing
countries have been able to borrow in international capital markets in recent
years, and there is little indication that conditions are about to change. As I
point out below, the economies in transition are also unlikely to receive large
sums from these sources soon; those economies whose major restructuring
efforts succeed can hope to be rewarded with modest flows a few years down the
road. Second, however, the sizable amount of private capital that has been
invested in Kuwait and the Republic of Korea suggest that capital markets could
accommodate quite smoothly large increases in demand from a few countries
that are deemed creditworthy. Third, the collapse in international capital flows
has been greatest for those (generally wealthier) developing countries that relied
on private capital markets. Poorer countries have been cushioned by the relative
constancy in the real value of OIDA.

II. INTERNATIONAL CAPITAL FLOWS

Suppose developments in the economies in transition do open up attractive
investment opportunities. Should developing countries (as a group) be con-
cerned about the capital market implications? The broad answer is yes, but
developments in other parts of the world may have much greater ramifications.
This section discusses general issues that relate to the question. I begin with a
simplistic formulation and then add relevant real-world complexities.

Tradeoffs: A Stylized Framework

The sarting point here is the familiar relationship among saving, investment,
and net resource transfers (see Collins and Rodrik 1991). We partition the
countries of the world into three groups: industrial, developing, and economies
in transition. For each of these regions, any excess of domestic investment over
domestic saving (an external imbalance) must be financed through a (net) trans-
fer of resources from abroad. Extemal imbalances in one region are offset by
imbalances in the rest of the world, so that for the global economy as a whole,
total investment is equal to total saving.

Both saving and investment are likely to be functions of real interest rates as
well as of other factors. All else being equal, an increase in real interest rates will
be associated with increased global saving and a drop in global investment.
Suppose for now that there are no restrictions on the international flow of
capital, that capital markets work efficiently, and that capital is allocated inter-
nationally so as to equate the expected real return on investment. Thus, saving
and investment by region and "the" global real interest rate are detennined
simultaneously. Further, if in autarky the marginal prodnctivity of capital is low
in industrial countries in relation to developing countries and economies in
transition (where the ratio of capital to labor is considerably lower), we would
expect global saving to be allocated disproportionately to the developing coun-
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tries and the economies in transition. The resulting capital account deficit in
industrial countries would be the counterpart to an industrial country current
account surplus and would offset capital account surpluses in developing coun-
tries and economies in transition (the counterparts to current account deficits in
those regions).

In this simplified world, what would be the effect of an increase in perceived
investment opportunities in the economies in transition? All else being equal, the
result would be some combination of higher real interest rates, increased global
saving, and a reaDlocation of funds from industrial and developing countries
(with reduced investment in these regions) to the economies in transition. The
more global savinig increases for a given shift of investment demand in one
region, the smaller the implied decline in investment in other regions. For exam-
ple, suppose global saving is very sensitive to changes in real interest rates and
investment is not. The end result could be a small rise in interest rates that
generates a large increase in total savings and a small reallocation of resources
that-before the developments in the transitional economies-would have
financed investments in the other two regions. Alternatively, if developments in
the economies in transition are associated with other changes that raise global
saving (perhaps through reduced defense expenditure that increases government
saving), resources could be freed up to finance new investments without a rise in
interest rates or a diversion of investment finance from other regions. [f, how-
ever, saving is relatively insensitive to interest rates and there is no shift in the
behavior of global saving, increased investment demand in the economies in
transition is likely to lead to a large rise in interest rates and a relatively small net
increase in global saving, but a substantial diversion of resources from invest-
ments in other regions to the economies in transition.

My own view is that aggregate saving is relatively insensitive to real interest
rates. (One way to make the point is to note that levels of saving in industrial
countries have been stable as a share of total income during the past two
decades, while real interest rates have fluctuated considerably.)4 This suggests
that the developing countries would have good reason to be concerned about a
major increase in investment demand by the economies in transition.s If this
were to happen, the developing countries could expect to be hit by a combina-
tion of higher interest rates and reduced net resource transfers. Because develop-

4. Skeptics could argue that standard measures of interest rates are poor indicators of the true ex ante
return to saving, or that changes over the past two decades in other factors which influence saving have
offset the effect of interest rate fluctuations, so that dhe true interest sensitivity of saving has been
underestimated.

5. Overall, industrial countries stand to gain from increased investnment opportunities abroad. As net
creditors, they gain from increased real interest rates. Furthermore, the diversion of capital from financ-
ing domestic projects is, by assumption, the efficient response to investment opportunities abroad that are
perceived to be more lucrative. This does not mean, of course, that the gains are distributed equally
within the region, and some groups may well end up worse off.



Collins 3S7

ing countries as a group are net debtors, higher interest rates are welfare-
reducing. Furthtr, if developing countries are constrained in international capi-
tal markets, even a marginal reduction in their net capital inflows would imply
an additional reduction in their welfare. The implications of an increase in
investment demand or a decrease in saving in the industrial countries could be
traced in a parallel manner. But this is a very stylized scenario. Is the assessment
likely to hold up when more realistic considerations are incorporated?

Allocation of Official and Private Capital Flows

In fact, capital is not allocated internationally so that the (expected) real
return to investment is the same across regions. As noted earlier, ODA (at conces-
sional terms) accounts for most of the capital flows to developing countries.
These flows depend on political, strategic, humanitarian, and other considera-
tions, so it is difficult to predict how official donors will allocate capital and on
what terms. Past trends, however, suggest a scenario that might predict the
effect on developing countries of changes in the economies in transition.

The stylized market described earlier may not accurately represent the alloca-
tion of private capital either-even if real returns are adjusted for risk. Some
analysts have conduded that developing countries are often unable to attract
capital even after instituting major policy changes that would be expected to
enhance the environment for foreign investors. Others argue that differential
access to information, "missing markets," or "bandwagon effects" among pri-
vate investors effectively constrain the access of developing countries to interna-
tional capital markets. But if inflows to (some) developing countries are already
constrained, an increase in investment opportunities elsewhere may have little or
no effect on the volume of capital inflows to these countries-whether or not
interest rates rise. Figure 1 suggests that many developing countries are in this
boat; the question of whether investment opportunities in the economies in
transition will divert investment flows that are currently nonlexistent is moot.
(Higher interest rates would, however, increase debt service obligations.)

Will developments in the East increase investment demand? For the econ-
omies in transition (except for the former German Democratic Republic), capital
flows from abroad to finance investments are likely to be quite Iimited. Because
actual investment is apt to tall far short of the amounts that have been suggested
by some sources (Collins and Rodrik 1991), domestic saving will remain by far
the most important source of financing.

The private sector in the West shows litde willingness to invest large amounts
in the region in the face of political and economic uncertainties, induding the
lack of legal protection for property rights. Even successful institutional transi-
tions will take years to develop. And evidence from Latin America suggests that
capital inflows may not materialize in the first few years after major reforms-
even when those reforms are widely acknowledged to have improved the climate
for foreign investors.
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Table 4. Estimated Changes in Current Account Balances, 1989-90 to 1994
(billions of U.S. dollars)

Region/coun<try Scenario I Scenario 2
Developing countries -20 -33
Germany -50 -60
Japan +20 +15
Kuwait -5 -S
Taiwan (China) -50 -50
United States +4S +7

Total -60 -126
Note: A minus sign implies an increase in a deficit or a decrease in a surplus.
Source: Solomon (1991).

Other Elements of the Savings Shortage

There are a number of developments in the global economy that have consid-
erably greater potential for raising global real interest rates than the diversion of
funds to markets in the East. Solomon (1991) provides ballpark estimates based
on two scenarios for the evolution of the savings-investment balance during the
next few years. The main features are reproduced in table 4.

The table shows estimated current account balances in Germany, Japan, and
the United States. German unification has already reduced net saving by $50
billion a year, and this sum could rise to $60 billion (shown in scenario 2).
Japan's current account surplus appears to be on the rise, and the U.S. current
account deficit is expected to decline. These developments could generate any-
thing from a modest increase in net saving to a sharp increase in net absorption
of external saving.
* In the Gulf, war-related destruction has increased demand for investment.
Solomon (1991) estimates that investments in Kuwait could lead to a reduction
of about $5 billion in that country's current account balance. Taiwan (China)
recently announced a six-year, $300 billion infrastructure improvement pro-
gram. Given Taiwan's large stock of foreign exchange reserves, it is unlikely to
have trouble financing these outlays. Finally, other developing economies are
expected to expand their current account deficits by perhaps $20 billion to $33
billion, increasing net investment demand by $60 billion to $126 billion a year.
These potential imbalances swamp the current account imbalances that the
economies in transition could conceivably finance during the next few years.

III. OFFICLcu DEVELOPMENT ASSISTANCE

Table S shows that ODA in low-income countries (exduding China and India)
- averaged $17 per capita, or 5.6 percent of gross national product (GNP), in

*; - - - 1989. The average reflects a wide range: in 1989 it was more than 20 percent of
GNP for some countries, including Lesotho, Malawi, Mozambique, Somalia,
and-Tanzania. (For a discussion of recent trends, see OECD) 1991.) Thus the
availability-and the allocarion-of development assistance funds are of consid-
erable interest to low-income developing countries.
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Table 5. Indicators of Official Development Assistance by Income Group,
1989
(U.S. dollars)

ODA
Total ODA as a percentage

Country (mniltions) Per capita ODA of GNP

Low-income 21,467 7.3 2.2
China and India 4,101 2.1 0.6
Other 17,366 17.4 5.6

Lower-middle-income 10,973 17.4 1.3
Upper-middle-income 6S5 2.0 0.1

Note. Table uses World Bank classificatoios of income groups. ODA amounts are from all sources but
exclude 'unallocated" amounts. ODA per capita and as a percentage of (NP are weighted averages.

Source: World Bank (1991, tablc 20).

Until the early 1970s all ODA was provided by eighteen cnuntries, all members
of the Development Assistance Commir '-tc) of the OECD (OECD 1991).
Other members of the OECD now contribL small but growing share. Non-
Arab developing countries and the former U.S.S.R., together with the econ-
omies in transition, provided about 13 percent of the total .n the mid- to late
1970s, but these countries accounted for less than S percent of the total in 1990.
The Arab countries are the largest new group of donors, accounting for nearly a
quarter of the total in the mid-1970s. The amount contributed, however, has
varied, falling from $12.7 billion in 1981 (in real 1989 dollars) to just $1.3
billion in 1989 and soaring to $6.2 billion in 1990 (after the Iraqi invasion of
Kuwait). This sharp increase more than offset the declines from Central and
Eastern Europe and from the former U.S.S.R.

ODA from Arab countries is concentrated among a small number of recipients.
In 1990 five countries (Egypt, Jordan, Turkey, Morocco, and Syria) received 70
percent of the total. Another 25 percent went to countries in the Middle East or
to other Arab countries. African countries south of the Sahara, in contrast,
received just 1.7 percent of the total (compared with 32.8 percent of ODA from
DAC members); disbursements to developing countries in the Western Hemi-
sphere are also consistently small.

Because DAC members continue to provide the lion's share of concessional
assistance to most developing countries-and certainly to the least-developed
countries-either directly or through contributions to multilateral organiza-
tions, the discussion here focuses on these funds. Note that total ODA as a share
of the aggregate gross domestic product (GDP) of the member countries has
remained relatively constant during the past two decades.6 Underlying the rela-
tively constant share spent by the industrial countries as a whole, however, is a

6. A simple regression shows that of every $1,000 increase in the total income of DAC members, an
average S3.55 was spent on ODA (t-statistics in parentheses).

ODA =-357.990 + 0.00355 * GDP
(-0.887) (68.432)

2 = 0.99; Durbin-Watson = 1.81
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substantial shift in allocation. The U.S. share has fallen from 34 percent in
1970-71 to less than 20 percent during 1989-90 (OECD 1991, pp. 172-73, 154,
185). TheJapanese share rose from 11 to 19 percent over the same period. Some
of the smaller OECD members, such as Sweden, Norway, and Finland, have
increased their ODA contributions substantially. (In 1989-90 these three coun-
tries contributed 6.2 percent of total DAC ODA, or nearly 0.9 percent of their
combined income, compared with just 2.7 percent of the DAC total in 1970-71.)
These figures point to differences in the way donor countries allocate aid-
differences that reflect the domestic arrangements under which assistance is
appropriated, historical relationships with groups of developing countries, and
attitudes toward assistance. A country-by-country treatment, however, is
beyond the scope of this paper.

For a number of reasons, actual aid deviates as much as $1 billion in some
years. First, some assistance is provided in large, discrete amounts, and the
timing of these disbursements can lead to significant fluctuations in the levels of
aid. Second, domestic developments, such as special budget negotiations, can
delay-or alter-assistance flows. And third, fiows can be influenced by disas-
ters in a recipient country that lead to a temporary increase in humanitarian
assistance.

What Determines Assistance Flows?

Any donor may decide to give more (or less) assistance to a particular country
for a number of reasons. First, the donor may increase funding either because
the share of income used for assistance rises (by accident or by intent) or because
of an increase in domestic income. Second, as noted above, the donor may wish
to respond to a disaster or to a change in a country's perceived strategic impor-
tance. (Of course, if there is no change in the donor's total outflow, this implies
an offsetting change in assistance to other recipients.) And third, a donor may
reallocate its support because of developments in other (potential) recipient
economies.

In the most general sense, assistance to any one country depends on the
economic, political, and other characteristics of each potential donor and of all
potential recipients. Although a comprehensive empirical analysis that attempts
to take all these factors into consideration is quite complex, it is possible to
determine an average relationship between the total per capita assistance
received by an individual country and a few of the country's key characteristics.

The analysis relies on OECD data that indicate annual receipts from DAc and
other sources for a cross-section of developing countries. The per capita measure
provides a convenient indicator for cross-country comparisons. The analysis
uses average values of aid and of the explanatory variables from 1987-89 so as
to smooth annual variations. The first explanatory variable is per capita
income.7 The (log of) population is also included as an explanatory variable to

7. Based on Wbrld Bank estimates. Territories or countries that are not World Bank members or that
have populations of less than 1 million are excluded.
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- Table 6. Per Capita ODA for a Cross-Section of Countries: Regression Results

All countries POPgreater
Without Middle- than SO

Variable POP With POP Low-income income million
Constant 96.35 135.21 57.77 223.8 59.87

(4.30) (7.68) (1.40) (5.53) (1.74)
Ln(PCI) -10.00 -10.86 2.00 -22.31 -3.79

(-2.95) (-4.28) (0.27) (-4.03) (-0.9s)
Ln(POP) -12.67 -11.42 -14.63 -5.s9

(-7.09) (-5.78) (-5.00) (-1.98)

Adjustced R2 0.11 0.50 0.55 0.53 0.33
Number of

observations 64 64 27 37 11
Note: The dependent variable is the average of per capita ODA, 1987-89. Figures in parentheses are

t-statistics. The estimation method is ordinary least squares. PCI, per capita income; POP, population.
Source: World Bank (various issues).

account for populous countries, such as India, that may receive less assistance
per person than smaller countries with similar income levels.8

The regression results in table 6 confirm that per capita aid is negatively
related to per capita income. This variable alone accounts for about 10 percent
of the variation in aid levels across developing countries. As shown in column 2,
per capita income and population together explain half the average variation in
per capita aid across countries. Although that is a respectable proportion for a
cross-section analysis, it is clear that a substantial amount of the difference in aid
receipts across countries depends on other factors, some of which have been
mentioned above.

The first column shows that the estimated coefficients on per capita income
and population are each significantly different from zero and that the magni-
tudes are quite sensible. For example, they suggest that a 1 percent increase in a
country's per capita income, given its populatinn, tends to reduce aid by about
$0.11 per capita. In other words, a 50 percent increase in per capita income (for
example, from $500 to $750) would tend to reduce ODA by about $5.50 per
capita. Similarly, a 1 percent increase in population reduces per capita assistance
by about $0.13.

The next two columns attempt to show whether the determinants of aid differ
across income groups (using World Bank income classifications). The third
column shows that there is no statistically significant relationship between aid
per capita and income level among low-income countries. Nevertheless, it
remains true that more populous countries tend to receive less aid per person
than less populous ones. The fourth column shows that aid receipts are nega-
tively related to both income level and population for middle-income countries.

8. An additional explanatory variable was also consider 1: each country's real growth rate. The
hypothesis under examination here was that, all else being equal, a country would tend to receive
additional assistance when real economic activity was contracting. This variable, however, was can-
sistendy insignificant and the estimated coefficient was small.
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These estimates suggest that larger populations have about the same negative
effect on aid receipts for low- and middle-income countries. All these results
predict negative aid receipts for especially large countries. Clearly the average
relationship between population and aid is nonlinear. The final column looks at
the determinants of aid per capita for the few countries in the sample with more
than 50 million people. Unfortunately, population and income levels provide a
much less accurate predictor of aid per capita for this group.

IV. SOME LESSONS FROM EXPERIENCE

Is the extension of official assistance to Eastern and Central Europe and the
successor states of the formner U.S.S.R. likely to affect the availability of ODA to
developing countries?9 Because of the difficulties of predicting how much assis-
tance might be involved and what-if any-effect such funds would have on the
amount of ODA from industrial countries, any response must be interpreted with
considerable caution.

In the scenario developed below, I follow a two-step analysis. First, I examine
the evidence showing how increases in assistance to individual countries has
affected ODA disbursements to other recipients. The point is that on previous
occasions developing countries have received large sustained increases in ODA.

These instances provide some indication of how donors might react to a new
group of potential aid recipients (although there is no relevant precedent to
suggest how the West might respond financially to the dissolution of the Soviet
empire).

Second, I formulate a benchmark establishing a level for concessional
assistance to the economies in transition in-the next few years. To determine
the benchmark, I ask how much aid these economies would receive if they
were treated "like" countries with similar (in some respects) characteristics,
based on the empirical analysis of cross-country aid allocations described
above. Although the resulting figures are neither predictions of actual flows
nor estimates of "appropriate" assistance, they provide a useful point of
comparison.

If the economies in transition began to receive annual flows of concessional
assistance, the developing countries could stand to lose considerably unless
donor countries increased their total contributions. The question, then, is how
much of any aid to the East would come from an increase in the total, and how
much would come from a diversion of aid?

This section p'resents one possible scenario based on past experiences in which
countries have benefited from large sustained increases in aid from DAC mem-
bers. I do not look at short-term surges in concessional assistance, under the
assumption that it will take many years (perhaps decades) for the economies in
transition to raise their per capita income levels above developing country levels
(Barro and Sala-i-Martin 1991; Dombusch and Wolff 1992). That leaves only

9. Nore that current OEcD definitions exclude from ODA concessional flows to Eastern Europe.
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Table 7. ODA for Four Countries with Large Sustained Increases, Selected
Periods, 1970-90
(millions of U.S. dollars)

Percentage
Total of DAC

Year Bangladesh China Egypt Israel ODA total
1970-71 57.0 0 171.5 258.1 457.1 1.6
1976-80 1,481.7 59.1b 2,357.1 1,516.0 5,378.4 16.0
1981-85 1,698.1 1,010.9 2,412.8 1,902.9 7,024.7 16.4
1986-90 1,731.0 1,771.6 1,978.8 1,470.7 6,948.1 15.0
1989
PC (dollars) 180 350 640 9,790 n.a. n.a.
POP(millions) 111 1,134 51 5 n.a.2 n.a.

n.a. Not applicable.
Note: Nominal ODA flows from DAC countries indude unallocated amounts and contributions through

multilateral organizations. The figures have been deflated using the GNP deflator for DAC members, 1989
- 100.

a. 1971.
b. 197940.
Sourmc OECo data and World Bank (various issucs).

four cases of a sustained increase in (real) receipts of at least S1 billion-
Bangladesh, China, Egypt, and Israel (see table 7).

Each of these episodes reflects a special set of circumstances. Bangladesh, a
very poor country, was created in 1971 out of the former East Pakistan follow-
ing a long campaign to gain independence that culminated in a war between
Pakistnn and India. Bangladesh received small amounts of aid in 1971. These
flows surged during the next few years and have since remained high.10 China
did not begin receiving official assistance until it had established diplomatic
relations with the United States in 1979. Official aid to Egypt and Israel"
surged during 1975-79, a period that included the negotiation of two Sinai
disengagement agreements, the 1977 visit to Israel by Egypt's President Sadat,
trilateral negotiations at Camp David in 1978, and the Egypt-Israeli Peace
Treaty in 1979.

Table 7 shows that the real value of assistance to these four countries was less
than $0.5 billion during 1970-71 but had risen to $5.4 billion by 1976-80,
more than 15 percent of average development aid during the period. This
increase is quite a bit smaller than the amount "predicted" for the economies in
transition, but it represented a substantial share of total aid to the developing
countries at the time.

The next step is to empirically examine the implications for other recipients of
increased aid to these four countries (C4). The variable we are trying to explain
is ODA T4-the real value of aid from DAC members and multilateral organiza-
tions to all developing countries except Bangladesh, China, Egypt, and Israel.

10. Aid to Pakistan declined after Bangladesh became independent, but the combined assistance to the
two countries soon far exceeded the real value of the amounts received by Pakistan prior to 1972.

11. Israel receives almost no concessional assistance from multilateral organizations.
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Table 8. ODA Diversion? Regression Results

OLS ARI
Item level difference

Constant -1.8464 0.5312
(-0.64) (1.25)

Real GDP 0.0035 0.0017
(9.64) (1.37)

ODA4 -0.6672 -0.9S7
(-2.46) (-3.11)

p -0.5913
- . ~~~~~~~~~~~~~~~~~~~(-3.11)

Adjusted R: 0.91 0.37
Durbin-Watson 1.92
Number of observations 21 20

Note: Data are for 1970-90. Figures in parentheses are t-statistics. The dependent variable is
OvA for all countries except Bangladesh, China, Egypt, and Israel.

Source: OECD data and World Bank (various issucs).

Note that this measure is based on the OECD concept. The totals include assis-
tance allocated to individual recipients, as well as unallocated amounts. The
OECD classifies as "unallocated" funds that donor countries spend on projects
which benefit groups of countries, such as general education programs (see OECD

1990). Two explanatory variables are included:12 the gross national product of
DAC members, and ODA4, the real value of concessional assistance to the C4
countries.13 If the entire increase came from additional financing with no diver-
sion of ODA from other developing countries, the coefficient on ODA4 should
equal zero. If the additional official development assistance to the C4 came,
dollar for dollar, from a reduction in aid to other developing countries, the
coefficient on ODA4 should equal minus one.

The results are presented in table 8. The estimates show the expected strong
positive correlation between income and aid. They also point to a significant
negative relationship between aid to the two groups of countries. The results
suggest that of every additional dollar to the C4, $0.67 was diverted from other
potential recipients and $0.33 came from additional financing. The table also
looks at the relationship between the first differences of variables.'4 Again, we
find evidence of aid diversion. These results suggest that a full $0.95 of each
additional dollar to the C4 was diverted from other countries.

12. The CNP deflator for DAC countries was initially included but was consistendy insignificant.
13. Both explanatory variables are treated as exogenous even though ODA4 is likely to be correlated

- - with the error term. (We were unable to find appropriate instruments.) Note that this endogeneity is likely
to bias the coefficient estimate on ODA4 upward. Shocks that incrcase ODA to all countries (for example,
developments in the donors) will increase both ODA4 and ODAT4, and this will be reflected in the
coefficient estimate. Thus, the estimates presented in tables 9 and 10 are likely to understate any diversion

*~: of ODA from the developing countries to the four countries that havc been singled out.
14. The estimation procedure corrected for first-order autocorrclation of the errors. There appears to

bc a significant negative relationship betwen consecutive errors. Unusually high levels of ODA in one year
tend to be partially offset by low levels in subsequent years, all else being equal.
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Table 9. ODA Diversion from Low-Income Counrtries? Regression Results
Allocated: total ODA Allocated: low-income ODA

OL-5 OLS
item ARI level difference ARI level difference
Constant 1.8556 -0.1176 -0.8252 -0.0576

(0.55) (-0.26) (-0.40) (-0.14)
RCal GDP 0.0022 0.0018 0.0015 0.0014

(S.39) (1.59) (5.93) (1.34)
ODA4 -0.4275 -0.2654 -0.2798 -0.2C03

(-1.50) (-0.71) (-1.47) (-0.81)
p 0.4247 0.1338

(1.78) (0.51)

Adjusted RZ 0.87 0.03 0.82 0.0
Durbin-Watson 1.78 2.12

Number of obserations 19 19 19 19

Note: Figures in parentheses are t-starisdics.
Source: otEco data and World Bank (various issues); see text for further discussion.

The diversion result is more worrisome the larger the amount diverted from
low-income countries. I tur next to explaining ODAL4-oDA to all otchr low-
income countries (excluding Bangladesh and China). The measure available for
this group, however, is not strictly comparable to the measure for total ODA used
above and is less satisfactory for two reasons. Firsit, the measure comes from
aggregating oDA receipts from all countries that the World Bank classifies as
low-income and therefore excludes all aid that is listed as unallocated. And
second, it includes receipts from all sources, including Arab countries, which is
likely to bias the results in the direction of no diversion. There is little evidence
that the Arab countries would have provided more aid to other parts of the
world if they bad provided less to Arab countries and the Middle East. Also,
Arab aid to Egypt is highly positively correlated with Arab aid to countries in the
Middle East.

For a comparison, we also look at total official development assistance
(ODA WT4) from all sources, based on World Bank definitions. In both cases
the regressions are run in levels and in first differences. To be consistent, we use
oDA receipts by the C4 from all sources as one of the explanatory variables.

The results as reported in table 9 point to three conclusions. First, there
appears to have been a smaller diversion ($0.43 per dollar) from all recipients
using the new measure, but this coefficient estimate is not significantly different
from zero. Second, the results suggest that $0.28 of an additional dollar to the
C4 came from low-income developing countries. This (0.28 /0.43 = 0.65) is
approxima2tely proportionate to the low-income countries' share of total oDA
from all sources, but the coefficient is also not significant. Third, the explana-
tory variables explain little of the variation in changes in allocated assistance.

These results, together with those- in table 8, suggest that hinds that were
diverted to the C4 came from amrounts that would otherwise have been
unallocated-in other words, Fands that would have benefited groups of devel-
oping countries. There is only we-ak support for the view that assistance was
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diverted from individual low- or middle-income countries. If ws. cake the two
sets of results at face value, they suggest that, all else being equal, an extra dollar
to the C4 was generated as follows: $0.33 in new financing, $0.24 from unallo-
cated assistance, $0.15 from assistance to middle-income countries, and $0.28
from assistance to low-income countries.

A case can be made that it would be in the interests of developing countries for
any concessional assistance provided to the economies in transition to remain
separate from flows to developing countries. The lesson from experience is that
significant funds are diverted when new countries become eligible for aid and
that there is relatively little expansion of the overall pie. A separate pie for the
economies in transition may guard the developing countries against a repeat
performance.

A Benchmark for Aid to the Economies in Transition

Suppose the economies in transition received the same amount of official
concessional assistance as developing countries with similar populations and per
capita incomes. In this case, a rough estimate of the amounts they would receive
can be calcul.ted using the coefficient estimates in table 6. Note that the result-
ing figures simply provide one interesting benchmark. They do not estimate the
level of assistance that would "best" assist these countries or the level that is
likely to be forthcoming from industrial country governments.

These calculations are sensitive to a number of factors. The first is which
measure of per capita income is used. For consistency I use recent estimates
provided by the World Bank. A second issue is whether to treat successor states
separately. I have disaggregated the former Soviet republics but not countnes in
Europe.15 Third, I use the estimates in the first column of table 6 (based on the
entire sample of countries) except for Russia and the Ukraine. Because these
states have populations in excess of 50 million, their aid totals can be estimated
using the last column of table 6.

The results of this exercise are shown in table 10. The final column shows that
if the economies in transition were treated "like" developing countries, they
would receive about $8.2 billion in annual concessional assistance. Of this total,
about $1.5 billion would go to countries in Eastern and Central Europe and
about $6.7 billion would go to the former Soviet republics.

Compared with recent total contributions of aid from the DAC countries, $8.2
billion is a substantial sum-about 17 percent of the 1989-90 total. It is also
large compared with the likely annual increase of about $1.6 billion in real terms
(assuming that GNP grows 3 percent a year and that 0.3S percent of this increase
is allocated to aid). Nevertheless, recent developments in the former Communist
countries are historic events with potential benefits that are extremely difficult to
evaluate financially. And compared with potential reductions in defense spend-

15. The interested reader can calculate predicted ODA under alternative assumptions using the data
provided. For example, it may be instructivc to split Yugoslavia into scparate republics.
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Table 10. Annual ODA to Economies in Transition: One Benchmark
;-Predic ed"aid

Population GNP per capita per capita
Countryorrepublic (miflionS) (U.S. dollars) (U.S. dollars)

Eastern and Central Europe
Bulgaria 8.9 2,210 23.88
Czechoslovakia 15.7 3,140 12.88
Hungary 10.6 2,780 19.18
Poland 37.8 1,700 8.41
Romania 23.3 1,640 14.93
Yugoslavia 23.8 3,060 7.89

Total 120.1 2,279 12.25

Fonner Soviet republics
Annenia 3.3 1,412 41.32
Azerbaijan 7.1 1,240 33.02
Belarus 10.3 2,111 22.53
Estonia 1.6 1,942 47.03
Georgia 5.4 1,534 34.18
Kazakhstan 18.7 1,191 21.19
Kyrghyzsean 4.4 941 42.07
Latvia 2.7 2,110 39.50
Lithuania 3.7 1,959 36.31
Moldova 4.4 1.412 37.67
Russia 148.0 2,138 17.82
Taiikisran 5.2 797 41.77
Turkmenistan 3.6 1,151 42.44
Ukraine 52.0 1,613 25.71
Uzbekistan 20.3 842 23.92

Total 290.9 1,780 19.25

Note: Each republices GNP is estimated as the total GNP of the former U.S.S.R. (estimated as Sl ,780 per
capita times population) times that republices share of net national product in 1988. Predicted aid
assumes that the economies in transition arc treated like developing countries by ODA donors. Predicted
aid per capita = 135.21 - 10.86 ln(PCI) - 12.67 In(POP) for all countrics and all republics cxcept
Russia and the Ukraine. For these two republics (with populations greater than 50 million), predicted aid
per capita = 59.87 - 3.79 In(PCI) - S.S9 ln(POP). (See table 6.)

Source: For GNr of the fonner U.S.S.R., recent World Bank estimates. For other data, IMF and others
(1990), World Bank data, and author's calculations.

ing associated with the dissolution of the U.S.S.R., $8.2 billion is not a large
amount.

V. CONCLUSIONS

On balance, the developing countries appear to have more reason to be con-
cerned that developments in the East will reduce flows of ODA than that these
developments will divert private capital or push up the real cost of borrowing in
international capital markets. Recent data show that few developing countries
currcntly borrow internationally. The constraint on their access appears to be
perceptions in the private sector of their creditworthiness. It is unlikely that
Easterm Europe wiIl have much impact on that access over the next few years-
or that Eastern Europe itself will receive significant private capital flows. The
potential for increased current account imbalances in other parts of the world is
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considerably more likely to affect international capital markets and the levels of
real interest rate-;.

Official capital flows are difficult to predict, and bilateral and multilateral
ODA, in particular, may be the wild card. Evidence to date suggests that total
official financing will be measured and that much of the package will be pro-
vided as loans or lines of credit on market terms. But many of the calls for
assistance argue for concessional financing for the economies in transition-at a
time when public support for foreign aid (especially in the United States) appears
to be quite low.

Will ODA be diverted from one group of countries to another? A possible
scenario comes from looking at the implications of large sustained increases in
ODA to individual countries that have occurred in the past. This paper suggests
that a substantially greater fraction of these increases appears to have been
associated with declines in aid to other recipients than with an increase in the
ODA pie. To the extent that official flows are offset by reduced military expendi-
ture in the West, for example, there is little reason to fear a diversion of ODA

away from the developing countries. It is difficult, however, to assess how large
this offset might be.
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COMMENT ON "CAPITAL FLOWS TO DEVELOPING COUNTRIES:
IMPLICATIONS FROM THE ECONOMIES IN TRANSITION?" BY COLLINS

Andris Inotai

My comments on Susan Collins's paper begin with the main issues raised by the
author-a savings shortage, foreign direct investment, and official development
assistance. I then turn to issues not discussed in the paper-the effect of econ-
omies in transition on developing countries and the diversion of financial flows
within the economies in transition-and make some concluding remarks.

I. THE SAVINGS SHORTAGE

I will deal with three concepts developed by the author: (a) in the global
economy total investment is equal to total saving; (b) the industrial countries'
current account surplus is financing the capital needs of developing countries;
and (c) international economic developments could increase net investment
demand by $60 billion to $126 billion a year.

* Although it is true that only saved money can be invested, not all savings will
be invested. First, there is a time lag in both directions. In some years global
savings substantially exceed global investments; in others, previous savings
finance higher yearly investments than actual yearly savings. Second, dis-
crepancies are particularly manifest in economies in transition; because of
prevailing instabilities and legal and institutional deficiencies in these econ-
omies, higher savings will not be converted immediately into higher
investment.

* While industrial countries' surpluses are used to finance capital needs in devel-
oping countries, in the 1980s many of these countries experienced a net
resource outflow, so that this part of the world provided financing for some
industrial countries. Currently, some industrial countries have large current
account deficits that have to be financed by the current account surpluses
of other (mainly) industrial countries. Simultaneously, some developing
econonmes-Taiwan (China) and Hong Kong, for example-have emerged as
large potential capital exporters. Therefore, any generalization is
problematic.

Andrds Inotai is general director of the Institute forWorld Economy, Budapest.
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At least three additional factors may produce a credit crunch. First, according
to the Instieute of International Economics, financing economic development
in the economies in transition to reach U.S. or Western European per capita
levels in ten years would require $1,500 billion a year; this is clearly an
illusion. The institute forecasts annual external financing of S30 billion to $90
billion, a mere 2 to 6 percent of this sum (Collins and Rodrik 1991). The IFO,

a Munich-based economic forecasting institute, puts the annual capital needs
of Eastern Europe at between $75 billion and $98 billion, and the require-
ment of the former U.S.S.R. at between $184 billion and $235 billion (most
of this should be financed by domestic savings). Financial support from the
Organization for Economic Cooperation and Development (OECD) has been
calculated at $50 billion a year, about 5 percent of the investments of the
European Community (EC) (Ochel 1991).

Second, the EC has announced a one-third budgetary increase between 1993
and 1997 to finance the structural fund and the proposed cohesion funds
(Handelsblatt, April 9, 1992). This reflects the appeals by the poorer member
countries of the Community for increased financial transfers following the
decision to provide better market access to East Central Europe
(Czechoslovakia, Hungary, and Poland).

Third, economic dynamism may spread from the Asian newly indus-
trialized economies (NmS) to selected countries of Latin America and Eastern
Europe. Recent economic data from Latin America indicate high growth
rates, and a recovery is predicted in Czechoslovakia, Hungary, and perhaps
Poland in the next few years. This will generate increased demand for external
financing, particularly if remaining trade barriers do not permit an increase in
domestic capital accumulation. The need for capital implies higher levels of
saving-not only in the developing or transforming economies but in the
industrial countries as well. The substantial changes that increasing savings
would require in the budgetary policies of major OECD countries, however,
make this a potentially explosive issue.

Higher saving would require higher interest rates, adding to the financial
burden of indebted countries. It remains to be seen whether the higher stock of
available capital will be used only to finance higher debt burdens or if a part of
this capital will be available, even with a higher debt burden, for investment.1

Better economic policies and successful introduction of market mechanisms
are likely to improve resource utilization so that a smaller amount of capital
(and external financing) can produce the desired growth. In this case, global

1. If, for instance, the economies in transition, excluding the successor states of the U.S.S.R., get the
prornised S39 billion from international financial organizations and Western governments unil 1995,
their overall indcbtedncss would rise w S130 billion. At present interest rates, annual interest payments
would be S1.2 billion for Bulgaria, $1.1 billion for Czechoslovakia, $1.3 billion for Romania, S2.5
billion for Hungary, and S4 billion for Poland (taking into account a 50 percent debt forgiveness). Higher
interest rates would, of course, raise the repayment burden. (For further details, see Schroeder 1991, p.
333.)
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demand for capital may become somewhat smaller. It is unlikely, however, that
it could compensate for the powerful factors indicating that less capital will be
available in this decade.

II. COMPETING FOR FOREIGN DiRECT INVESTMENT

In the 1980s foreign direct investment was increasingly concentrated in the
industrial countries. In 1989-90 annual foreign direct investment in the Asian
and Pacific region surpassed $15 billion (compared with the 1985-90 average of
$11 billion), and in Latin America it reached $10 billion (compared with a
1985-90 average of S8 billion).2

The economies in transition appeared on the investment market in 1990-
91. Inflows to Czechoslovakia, Hungary, and Poland totaled $3 billion in
1991 (about 1.5 percent of global foreign direct assistance flows in that
year). Although this is still a small fraction of foreign direct assistance to the
Far East or Latin America, forecasts indicate an increase to the three East
Central European countries of $4 billion to $8 billion in the next few years.

Although Susan Collins states that the West has little inclination to invest
in the economies in transition, recent statistical data seem to contradict this
statement-or at least to suggest a less generalized view. A distinction should
be made between the East Central European and the other East European
economies (Bulgaria, Romania, and Yugoslavia and its successor states)
regarding both the activity of foreign direct assistance and the economic,
political, legal, financial, and other conditions that attract foreign investors.
The recently signed association treaties with the EC provide an additional
argument for more investment in East Central Europe.

Certainly international competition for direct foreign invest ient will
become keener; it may or may not divert potential investors from developing
countries to economies in transition. In most cases, the two groups are not
altemative competing potential host areas. Most foreign investors in
Czechoslovakia, Hungary, and Poland have a dear geographic area within
which they are looking for investment possibilities. Second, neither the
developing countries nor the economies in transition receive very much
foreign capital because foreign investors' interest has focused on the industrial
countries. Third, the diversion of foreign direct assistance is not a one-way
street. It is probable that both groups may divert investment capital from
OECD countries in the future. Czechoslovakia and Hungary, for instance, are
competing with other potential investment locations in Europe rather than in
the developing countries. And fourth, regions or groups of countries do not
compete with each other as much as with discrete national economies or
regions within the same economy.

2. According to Economic Reform Today (Fall 1991, p. 13), Latin America received external private

capital flows of about S40 billion. About half of this capital consisted of returned flight capital (see
Financial Times, April 6, 1992).
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1II. WILL THE ECONOMIES IN TRANsmoN JOIN
THE OFFICIAL DEVELOPMENT ASS[STANCE CLUB?

Calculating the potential diversion of official development assistance to the
economies in transition is a hypothetical exercise because none of the economies
in transition has been included thus far in the official development assistance
club. On the basis of gross domestic product (and other statistical data), it is
unlikely that they will be joining. In addition, the OECD countries do not want to
see the economies in transition in an official development assistance framework.

But even if the impossible were to happen and some of these countries (mainly
some successor states of the former U.S.S.R.) became members, official develop-
ment assistance flows would not be substantially diverted toward the new mem-
bers. What is more important is that the economies in transition, particularly

* those of the former U.S.S.R., are no longer important donors to (selected)
developing countries. Collins's scenario calculates a diversion of $8.2 billion,
but she does not consider that almost the same amount ($6.7 billion) was
provided to the developing countries by the economies in transition in the late

- X1980s. An additional point is that the peace dividernd likely to result from the
political changes in the former U.S.S.R. should compensate for any hypothetical
loss caused by a potential resource diversion. Therefore, real fears are not
rooted in a resource redistribution within the official development assistance
framework. Nevertheless, there are two possible implications for official assis-
tance flows.

First, OECD governments may give relatively less attention to official develop-
ment assistance because the threat of communism has been eliminated. Second,
advanced development, geographic proximity, and better prospects for success-
ful transfonnation and rapid growth in the economies in transition may turn the
attention of the industrial countries increasingly toward Central and Eastern
Europe. Most of the commitments proposed thus far are tied to unfavorable
conditions, however, and therefore have not been disbursed.3 Another feature
that may influence financial commitments to the economies in transition is the
financing of environmental cleanup and nudear safety, an issue whose urgency
is fundamentally based on the region's geographic proximity to Western Europe.

TV. DEVELOPING COUNTRIES AND ECONOmiES IN TRANSITION:
PARTNERS AND COMPETITORS

Growing political cooperation and the rapid dismantling of military capacities
will increase the peace dividend and benefit the economies in transition as well
as the developing countries. The opening-up of the former socialist ecornomies

- and their prospective recovery are expected to create rapid economic growth and
an expanding demand for imported goods. Taking into account their economic

3. The Group of Twenty-four promised a total of $2.8 billion to Bulgaria, Czechoslovakia, Hungary,
and Romania for balance of payments support in 1991, but in fact only $1.8 billion has been spent for
this purpose (Napi VildggazdasAg, April 10, 1992).
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weight and development potential, high growth rates in these countries would
substantially influence global economic prospects.4 It should be stressed chat the
import reorientation of the Central and Eastern European economies from their
traditional Soviet supply sources for raw materials and energy could exert par-
ticularly beneficial effects on developing country exports to this area.S Expand-
ing world market orientation and developing intraindustry trade between East-
ern and Western Europe may offer additional possibilities.

The EC's agreements with Czechoslovakia, Hungary, and Poland, as well as
the extension of the generalized system of preferences designation to Bulgaria
and Romania, are considered particularly detrimental to the developing coun-
tries. Most of these changes, however, simply put an end to the formerly adverse
position of these economies. The absence of trade between the two parts of
Europe was one reason whyWestern Europe's share of world markets declined
during most of the 1980s.6

In sum, the 1990s and beyond promise both more possibilities for cooperation
and growing competition between the two groups of countries. Rapid world
economic growth might benefit everyone, even if some countries gain more than
others. Nevertheless, competition is increasingly global, so the losers may come
from the industrial world.

V. RESOURCE DISTRIBUTION

The question of how resources are distributed within the economies in transi-
don is timely, given the increasing help provided to the successor states of the
U.S.S.R. In political terms East Central European countries fear that the West's
strong contacts with the former U.S.S.R. will lead it to neglect the in-between
area and will thus create an extremely dangerous vacuum in Europe. In eco-
nomic terms most of the small countries in the region, particularly the more
developed ones, are concerned that their development prospects might be cur-
tailed. Indeed, the successor states have received $24 billion from the Group of
Twenty-four to date and may get another $20 billion this year. According to the
Financial Times (April 16, 1992), the International Monetary Fund (IMF) will
invest $25 billion to $35 billion and the World Bank $12 billion to $15 billion in
these countries during the next four years.

In this respect, the costs of Gennan reunification are a particularly timely
lesson (Inotai 1992). Diversion of real resources is only part of the problem,

4. According to the uzds managing director, Michel Camdessus, economic rcovcry in the successor
stares of the U.S.S.R. mighr add 2 percent to predicted world economic growth rates (Napi Vildg-
gazdas4g, April 17,1992).

5. Hungary's trade balance, traditionally in surplusvis-a-vis developing countries, recorded a deficit of
about S300 million hi 1991. As oil and raw material (and later gas) purchases are expected ro be diverted
to non-Soviet sources, this trend may become characteristic.

6. While the United Stares and Japan rely on international subconrractors in medium-income develop-
ing countries in Asia and Latin America, the EC has concentrated in part on intra-Wetern European
division of labor, with dear (labor) cost disadvantages, and in part on Mediterranean and African
countries, which are not able to compete with more developed Asian and Latin American producers.
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even if its impact is extremely adverse for East Central Europe. In comparison
* ~~with the former German Democratic Republic (G]DR), these countries are better
* ~~~prepared to implemnent a functioning market economy within a relatively short

period-and at much lower cost-because they can absorb resources more effi-
ciently. Consequendy, they could becomne the success stories for other Easter
European economics despite the pains and burdens of the process. Any setback
or failure of reform policies in East Central Europe (or in any of these countries)
may discredit marker economy concepts throughout the region for the foresee-
able future.

More important, any failure of the reform process in the former U.S.S.R.
might put East Central European countries in the same box of "countries with-
out a future." Furthermore, the costs of transformnation would be measured on
the basis of the experience of the former U.S.S.R. because some analysts incor-
rectly assume that the developing East Central European economies would need
more money than the former cDa.

But the main problem is that ambitious aid programs to die former Soviet
* ~~republics may seriously undermnine exports from the economies in transition-

exports that have already largely been destroyed by the collapse of the U.S.S.R.'
Aid packages often consist of drugs, agricultural goods, and textiles, all of

* ~~which have been produced by the economies in transition for sale to die formner
U.S.S.R. Replacement of their goods with free Western products is likely to
cause economic problems to deepen.

VI. CONCLUSIONS

With competition for international financial flows, technologies, and markets
becoming increasingly global, the simplified model of winners and losers cannot
be applied to the developing countries and the economies in transition. Both
may be winners as well as losers. Nor will competition leave the OECD COUntries
unscathed. Both groups of countries are far from homogenous in their develop-
ment level, speed of recovery, and long-tern growth prospects. Some will face
the challenge successfully; others are likely to be crowded out.

It is extremely instructive that not all countries fear growing competition. For
instance, there are few, if any, complaints against support to the economies in
transiton from the Asian NIES. Anxiety is more pronounced in countries that are
less competitive and that have more problematic-and less efficient-economfic
policies. Many Afican and Latin American countries, as well as EC countriEs,
seem to fear competition more than the East Asian countries.7

The dramatic political and economic changes in Europe are expected to bring
about particular attention by Westen Europe to the economies in transition.
Resource Eows and trade preferenc granted by industrial countries regularly

7. The poorer xC member countries enjoy CommunitySevel financial support that is 15 times highcr
per capita than that granted to Central and Eastern European countries. (Shrinking per capita income in
the past two years has been widening thiS gap.) See Handelsbyatt, April 9, 1992.
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show a dear regional bias. The United States gives preference to the Latin
American and Far Eastern developing countries, as well as to its main allies in
the Middle East. Japan focuses on Asian countries. Oil-rich Arab countries have
provided financial support to less-rich Arab economies. Traditionally, Westem
Europe has established preferential relations with Africa and the Mediterranean
region. Central and Eastern Europe have been entering this mainly European
(and within it, German) picture recently.

The prospects for investment flows depend only marginally on the possible
diversion of resources. Beyond the respective national economic policies pur-
sued, the decisions will originate in the leading industrial countries. First, to
caeate additional sources of financial support, military expenditure should be
substantially cut and the saving (at least in part) dedicated to external financing.
Second, a decline in international interest rates would benefit both groups of
countries. Third, and most important, the global trade liberalization that will
follow the ongoing Uruguay Round would not only clearly offset the potentially
adverse effect of resource diversion but would also help stimulate additional
capital formation and growth.
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COMMENT ON "CAPITAL FLOWS TO DEVELOPING COUNTRIES: IMPLICATIONS

FROM THE ECONOMIES IN TR.ANSITION?" BY COLLINS

Ishrat Husain

Susan Collins's analysis of the likely effect of the economies in transition on
capital flows to developing countries is based on two sets of empirical estima-
tions. In the first single-regression equation, she explains the amount of average
official development assistance (ODA) to countries during 1987-89 in tenns of
per capita income and log of population. These two variables together explain
half the average variation. She then asks how much ODA the economies in
transition would receive if they were treated "like" countries with similar charac-
teristics, using the earlier cross-country regression results. On the basis of histor-
ical evidence about how increases in assistance to China, Egypt, Israel, and
Bangladesh affected OPA disbursements to other recipients, she condudes that if
the economies in transition were treated "like" developing countries, they would
receive about $8.2 billion in concessional assistance annually.

I have a serious problem with this methodology and therefore with the
strength of the paper's conclusions. First, attempts to measure empirically the
relative influence of the fundamental factors. even for private capital flows in
international markets, have not proved very successful. Collins's effort to mea-
sure the determinants of aggregate official capital flows by using twenty-four
countries with different motivations and underlying principles-most of them
not even obvious to their own bureaucrats-is really heroic. Two donors, the
United States and Japan, account for 40 percent of ODA today. In the period
Collins refers to, five countries-Israel, Egypt, Pakistan, El Salvador, and the
Philippines-accounted for 70 to 75 percent of U.S. ODA disbursements, and
nine Asian countries received 80 percent of total Japanese bilateral disburse-
ments. Neither population nor per capita income satisfactorily explains the
behavior of the U.S. and Japanese flows. In order to better understand the
determinants of ODA, I would guess that we would ;iave to prepare a 24 x 24
matrix in a "sources and uses of funds" framework raher than a simple regres-
sion equation for a three-year period at an aggregate level.

Second, capital flows can only be meaningfully analyzed in the framework of
a country's macroeconomic aggregates, domestic savings, and investment

Ishrat Husain is chief economist in the World Bank's Africa Regional Office.
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behavior. The pattern of the 1980s is not a valid or reliable guide for the coming
decade. More than fifty developing countries are currently undertaking serious
policy and institutional reforms to make their economies more efficient, flexible,
and competitive. Some of these changes are structural. The decline in inflation,
the cut in budget deficits, the reforms of public enterprises, trade liberalization,
and other policy improvements should contribute to a strong recovery of domes-
tic savings and investment in these countries. Total factor productivity is
expected to respond to improved policies; imF staff have estimated that the
contribution of total factor productivity to the growth of potential output in net
debtor countries may rise from an average of 0.5 percentage point in 1983-90 to
1.75 percentage points in 1993-96.

Third, the paper is conspicuously silent on the effects of the enormous debt
burden in Latin America and Africa in the 1980s, which resulted in net negative
transfers of $35 billion a year. I think we have to assume that these large
transfers were a disincentive to investment and external financing. The conse-
quences of debt (and debt service) reduction will save the countries involved at
least $6 billion to $8 billion a year. It is also estimated that their investment-
output ratio will rise by more than 2 percentage points. What is more important,
the reduction in uncertainty and the restoration of confidence among both
domestic and foreign investors will have a positive influence on other economic
and financial variables. The combination of an easing of the debt burden and
policy improvements should boost investment, productivity, and the efficient
use of resources. It can be expected to result in higher domestic savings and
reduced demand for external resources for the same given level of output, an
outcome that is radically different from the pattern in the 1980s.

Fourth, capital flows at the global level cannot be estimated apart from trade
flows. A recent study by the World Bank estimates that a 50 percent liberaliza-
tion of industrial country trade barriers would raise developing country exports
by $50 billion, almost equivalent to the aggregate net resource flows from
official sources. Assuming that progress in dismantling trade barriers is not as
rapid, even partial liberalization would increase exports by $10 billion to $12
billion a year without adversely affecting the budgets of the Organization for
Economic Cooperation and Development (OECD) countries.

Finally, on the supply side, the quantum leap in the scale and efficiency of
international financial intermediation, the development of liberalized interna-
tional financial markets, and the integration and globalization of offshore and
domestic financial markets will have positive (although modest) beneficial
effects in some advanced developing countries.

This brings me to the final issue: how do I perceive the pattern of capital flows
in the 1990s? I would start by disaggregating the developing countries into three
groups. The first group consists of the successful adjusters. These economies
will continue to have access to private capital flows (provided they sustain the
adjustment reforms to which they are committed), and they have a much better
chance in the 1990s of benefiting from the repatriation of flight capital, from
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official export credits, and from nonconcessional multilateral loans. The same
economic policies adopted to improve domestic economic performance will also
enhance their creditworthiness. The experiences of Chile, Mexico, and Vene-
zuela, which emerged from a debt overhang and gained renewed access to
international capital markets in 1990-91, suggests that at least two factors are
necessary: strong implementation of an adjustment program and sound pros-
pects for external viability, through either debt reduction or rapid growth. With
these factors in place, access can be helped by addressing investor concerns
about the risk of default, the risk of nonavailability of foreign exchange, and the
ability to trade debt instruments (liquidity risk).

The second group includes the low-income countries that rely on concessional
loans from multilateral institutions and bilateral grants. The record of ODA shows
that, with some exceptions, this group of countries will be the focus of attention
and concessional assistance. Donors are, however, demanding improved eco-
nomic performance in return. I believe the projected increase in real ODA of 2 to 3
percent a year and some reallocation of ODA from successful middle- and low-
income countries that will have access to other sources of financing will be suffi-
cient to meet their requirements without any serious disruption. Again, the key
preconditions are improved domestic performance, an early resolution of debt
problems, and a benign external environment, If these conditions are not fulfilled,
I doubt that the current levels of ODA can be maintained.

The third group comprises the former U.S.S.R., exduding Eastern Europe and
the republics of central Asia. Although financial assistance to these countries is
important, a more difficult challenge is how quicldy we can help establish macro-
economic stability, reasonably functioning institutions, and incentives for produc-
tion. Unless some progress is made on these fronts, the transfer of financial
resources will be of little help. I am not certain what constitutes an adequate level of
capital flows to this group, but judging by the recent $24 billion package announced
by the Group of Seven for the Russian Federation, it appears that most of the
resources will be provided by such nonconcessional multilateral sources as the IMF,

the World Bank, the European Bank for Reconstruction and Development, and the
European Community and through officially guaranteed export credits (at market
terms), surplus commodity and food aid, and very little concessional aid.

A 1991 OECD survey shows that only $1.5 billion of concessional aid has been
committed so far for East and Central Europe by Development Assistance Commit-
tee members, the bulk of it through additional budgetary allocations rather than
from the ODA budget for developing countries. To my mind, a more worrisome
trend is that several developing countries have recorded an erosion in per capita
incomes during the past decade and are now eligible for concessional assistance. The
competition from this group of countries in a stagnant pool of concessional
resources is more disconcerting than the imminent danger from the economies in
transition in Eastem Europe and the former U.S.S.R. Although the international
community should monitor official capital flows to ensure that diversion does nor
take place, the conclusions drawn to date are not yet persuasive.
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Conversion of Official Bilateral Debt:
The Opportunities and the Issues

Stephany Griffith-Jones

The level and structure of external debt limit the growth prospects of many severely
indebted low-income and lower-middle-income countries. Because many of these coun-
tries owe a large proportion of their external debt to official creditors, mechanisms such
as debt conversion can be useful in reducing their debt overhang; important efficiency
gains can be achieved if the use of local currency linked lo the debt reduction is
productively channekd. This paper examines the lessons learned from swaps of com-
mercial debtand evaluates the potential benefits and costs of swaps of official debt. For
debtors, the potential benefits associated with a reduction of debt include an improved
climate for domestic and foreign direct inuestnent, a transfer of risk to foreign inves-
tors, and access to a source of additional capitalfor privatization, as well as additional
externalfundingfor social programs. The problematic effects include the risk of infla-
lion. For creditors, debt-for-equity and debt-for-development conversions are one way
to belp countries achieve long-term financial viability and at the same time prompt
them to undertake socially desirable programs. The paper also addresses technical
issues, such as transparency of operations, ownership of converted claims, and the need
forfinancial intermediaries.

Even as dramatic increases in capital flows and foreign exchange reserves in
countries such as Chile and Mexico imply that debt crises are a problem of the
past, many other countries are still struggling with a high level of external debt
that limits their prospects for growth and development. Because a large propor-
tion of this debt is owed to official bilateral creditors, mechanisms such as debt
conversion can be useful, and important efficiency gains can be achieved if the
use of local currency linked to the debt reduction is channeled productively.

Section I examines the need and the potential for official debt conversion in
heavily indebted low-income and lower-middle-income countries and describes

Stephany Griffith-Jones is a fellow of the Institute of Development Studies, University of Sussex.

The paper draws on the joint work by Griffith-Jones and Percy Mistry commissioned by the Italian
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current practices in the Paris Club (where official bilateral debt is rescheduled or
reduced, or both). Sections II and III review the lessons of commercial and
official debt conversions, primarily in middle-income countries, evaluate the
potential benefits and costs for debtors and creditors, and address technical
issues, such as transparency, ownership of converned daims, and the need for
financial intermediaries. Section IV presents condusions and policy
recommendations.

I. THE NEED, THE POTENTIAL, AND THE REALITY
OF OFFICIAL BILATERAL DEBT CONVERSION

Between 1982, when the debt crisis exploded, and 1991, total external debt
stocks in developing countries grew rapidly, particularly in severely indebted low-
income countries. Growth of total debt outstanding and disbursed (referred to in
this paper as "debt") more than doubled in these countries, climbing from $79
billion in 1982 to $175 billion in 1991 (see table 1). Total interest arrears in this
period also increased significantly for these countries, rising from $1.3 billion in
1982 to $12.9 billion in 1991, as many low-income countries found themselves
unable to service their debt. This debt is a greater burden for the poorest countries
than for countries with less severe difficulties, for two reasons. First, the level of
debt implies contractions of output and income that are particularly damaging to
human welfare. Second, structural weaknesses in many of these countries make
adapting to changes in the international environment difficult.

As a result of these problems-and in some cases, of mistaken policies-many
of these countries sustained a decline in export performance, which led to a
greater deterioration than would have othervise occurred in the debt service
ratio and the debt-to-export ratio (see table 2).1 By the late 1980s both ratios
were higher in the severely indebted low-income countries than they had been
earlier in the decade: the debt service ratio in 1989 was double the level of the
1980s, while the ratio of debt to exports was almost five times higher.

This situation contrasts with that of the severely indebted middle-income
countries (especially the upper-middle-income countries). Their total debt
started to fall in 1991 (see table 1), primarily as a result of actions taken within
the framework of the Brady Plan-which reduced private debt-and of a large
number of debt conversions. As table 2 shows, these countries also had a better
export performance during the 1980s, posting an average growth rate of 3.5
percent. As a result, debt service ratios for this group have declined quite sub-
stantially, although they are still fairly high.

The rapid rise of bilateral debt has been an important element in the increase
in developing country debt since 1982. In severely indebted low-income coun-
tries, bilateral debt rose from $32 billion in 1982 to $80 billion in 1991, or more

1. The debt service ratio is defined as loan amortizations plus loan interest payments divided by the
level of exports.



C- t .ffbh-Jones 385

Table 1. Growth in Debt Stocks of Severely Indebted Developing Countries
(billions of U.S. dollars)

Category 1982 1985 1988 1991a

Low-income-countyr debtb
Total 79.12 116.74 160.91 175.35
Interest arrears 1.25 3.09 8.00 12.89

Bilateral 32.06 49.45 75.10 80.43
Multilateral 10.61 16.76 26.77 34.73
IMF 3.23 5.56 5.83 6.30
Private guaranteed 18.32 24.11 32.24 29.18
Private unguaranreed 2.90 3.33 3.09 2.88
Short-term 12.00 17.53 17.88 21.83

Middle-income-country debt
Total 346.15 418.46 48S.13 486.54
Interest arrears 4.53 4.81 15.59 40.50

Bilateral 35.23 62.58 90.58 99.59
Multilateral 15.94 24.35 41.71 53.87
IMF 6.97 12.99 14.71 17.54
Private guaranteed 183.49 223.00 255.34 220.69
Private unguaranteed 61.70 50.96 29.17 23.10
Short-term 48.82 44.57 53.62 71.76

Othersc
Total debt 55.00 50.00 69.00 65.00

Total debt 846.00 1,046.00 1,2C2.00 1,351.00
Intercst arrears 6.10 8.67 25.64 55.50

Note: IMr, Intrnational Monetary Fund.
a. Estimated.
b. The estimates for 1991 for this group arc higher than chose projected in the World Development

Report because data from other sources suggest that the World Debt Tables understates 1991 debt. (it
has consistently undersrated the latest year's estimates.) The 1991 cstimates for the middle-income group
remain unchanged. No data are included for low- or middlc-income countries that do not report to the
World Bank but whose debt the World Debt Tab/es estimates in aggregare form (see World Bank 1991,
table 1.1).

c. Afghanistan, Albania, Cuba, Iraq, Democratic People's Republic of Korca, Mongolia, Viet Nam,
and about thirty island microstates in the Caribbean and the South Pacific.

Source: World Bank (1991).

than 45 percent of the total debt, despite the cancellation of S8 billion in official
development assistance debt from 1983 through 1990 and the successive appli-
cation of concessional terms granted by the Paris Club under Toronto, Venice,
Houston, and, now, "enhanced Toronto" agreements. In the severely indebted
middle-income countries, bilateral debt jumped from $35 billion in 1982 to
$108 billion in 1990 (it declined somewhat in 1991). The increase reflects the
effect of exchange rate changes since 1985 and the interest capitalization prac-
tices of the Paris Club.

A further source of concern is the increase in multilateral debt. In low-income
and middle-income indebted countries, outstanding debt obligations to multi-
lateral creditors rose sharply (see table 1). It is not dear what can and should be
done to reduce the multilateral debt burden, given the need for creditworthiness in
international capital markets, but the size of multilateral debt service payments
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Table 2. Structural Features, Export Growth, and Debt Indicators, Severely
Indebted Countries

Severely indebted low- Severely indebted middle-
Item incomecountries incomecountries
GNP per capita, 1988 (U.S. dollars) 288 1,632
Infant mortality, 1987a 102.8 SS.0

Annual growth of exports, 1982-89
(percent) -2.0 3.5

Debt service ratiob
1980 10 36
1982 20 49
1989 23 29

Ratio of debt to exports
1980 96 196
1982 214 297
1989 493 294

a. Deaths per 1,O00 live birdis.
b. Payment of loan amortization and interest divided by export earnings.
Source. WorldBank(1990).

increases the need to reduce and convert bilateral debt, particularly for severely
indebted low-income and lower-middle-income countries.

In this sense, export credit agencies need to accept the realities that commercial
banks have recognized and offer not just debt cancellation but also debt conver-
sion options on a scale which would reduce bilateral debt to levels that can be
serviced. Debt conversion options should be used not just where debt reduction
has been insufficient but also to enhance other gains (including efficiency) when
undesirable effects-on inflation, for example-are marginal or can be easily
counteracted by government policy.

As for official bilateral debt, a number of measures for debt reduction have
been and are being implemented for severely indebted low-income countries,
but there is evidence that for an important number of those countries progress
is still insufficient. (For good discussions of these measures, see World Bank
1989, 1990, 1991; Mistry 1992.) It is disappointing that neither Britain's 1990
proposal (known as the Trinidad terms) nor the Dutch proposal was adopted
by the Paris Club. The consensus that was reached in December 1991
(enhanced Toronto terms) and that has already been applied to Benin and
Nicaragua dilutes the Trinidad terms considerably. Under the terms of the
enhanced Toronto consensus the creditors have several options: canceling 50
percent of eligible maturities; halving interest rates on nonconcessional debt;
rescheduling export credit and concessional debt repayments; and capitalizing
reduced interest rates in a way that would result in equivalence in net present
value terms with the other options-

For severely indebted lower-middle-income countries, the Paris Club agreed in
September 1990 to lengthen grace periods and maturities on the basis of three
criteria-low per capita income, a high ratio of Paris Club debt to commercial



Gnjffth-Jones 387

bank debt, and a heavy debt (and debt service) burden a imeasured by ratios of
debt to gross national product, debt to exports, and debt service to exports. The
"10 percent clause," a debt conversion mechanism, was also introduced. The
clause allows "creditor countries, on a voluntary and bilateral basis, to exchange
up to 10 percent of bilateral official or officially guaranteed nonconcessional
loans, and up to 100 percent of official development assistance loans, for debt-
equity swaps, debt-for-nature swaps, and debt-for-development swaps." There
is also a value limit ($10 million or $20 million, depending on the case) that can
be used when 10 percent is less than the bilateral nonconcessional debt. In
December 1991 the same clause was extended to the severely indebted low-
income countries.

Initially, swaps of official bilateral debt were practically nonexistent; indeed,
there were limits on debt sales by creditor governments. But emphasis is rapidly
shifting toward bilateral official debt conversions for equity as well as for devel-
opment. Such operations potentially open debt conversions for low-income and
lower-middle-income countries, as well.

By early 1992 conversions under this clause were approved by the Paris Club
in the cases of Benin, Congo, C6te d'Ivoire, Ecuador, Egypt, El Salvador,
Honduras, Jamaica, Morocco, Nicaragua, Nigeria, Peru, the Philippines,
Poland, and Senegal. Relatively few conversion transactions had actually taken
place under the o10 percent dause," but a number of actions were reportedly
being considered, induding the following.

* Funding for a $3 billion Environment Fund in Poland by the United States and
France

* A conversion of up to $10 million of Egypt's bilateral debt by the French
government for cofinancing a Social Emergency Fund (with the World Bank).
In addition, France and other creditor governments are considering official
debt-equity conversions.

* Debt-equity swaps for Morocco by the Netherlands (and some other creditor
governments)

* A proposal to use debt-equity swaps to support privatization in Nigeria
* A conversion of official debt by the government of Canada for United Nations

Children's Fund (UNICEF) spending programs in Bolivia

Even before September 1990 some European and North American govern-
ments were selling (or converting) their Paris Club debt to improve the balance
sheets of their export credit agencies. Because these operations were not allowed
in the Paris Club framework, they were not publicized. They are, however,
interesting prototypes for official debt-equity swaps, showing that it is feasible
for an export credit agency to take an equity position in developing country
companies, sell official debt to private investors, or both. One creditor agency
converted Mexican debt into equity in a private steel company that it later sold,
recovering the full face value of its daim.



388 Conversion of OfftciatBilateral Debt:.The Opportunities and the Issues

The U.S. Initiative

just before the Paris Club initiative was launched, a three-pronged U.S. "Ini-
tiative for the Americas" was proposed, including trade and investment mea-
sures, and debt concessions. Under the debt sections of the program the United
States agreed to reduce stocks of concessional debt (PL 480 and U.S. Agency for
International Development obligations) owed by Latin American and Caribbean
countries and to accept interest payments in local currency on the remaining
debt, to be paid into a fund for the environment. (if the country has not entered
into an Environmental Framework Agreement, interest is to be paid in U.S.

* ~~dollars.) In other words, a commitment to allocate domestic resources to the
environment is exchanged for debt reduction. The U.S. Congress has also

* ~~broadened the use of interest payments for domestic development-specifically,
for, programs to benefit children.

The Eco1.iomic Commission for Latin America andi the Caribbean (ECLAC
1991) reports that Washington has canceled large portions of the outstanding
(primarily concessional) debts owed by Guyana, Honduras, Nicaragua, Haiti,
and Bolivia, as well as smaller (in percentage terms) amounts owed by Jamaica
and Chile. Implementation of the environmental fund is gradually beginning.
Chile-the firstcountry tobe granted this concession, in june 1991-- -. at the
time this paper was written, in the process of defuining its agree.-. .s on the
environment.

As for nonconcessional debt owed by eligible Latin American and Caribbean
countries to the Eximbank and the Commodity Credit Corporation, the U.S.
initiative contemplates sales of a portion of the debt to facilitate debt-for-equity,
debt-for-development, or debt-for-nature swaps; these swaps would imply both
a conversion and a reduction of debt. Legislation to approve such operations has
been seriously delayed, however. The passage of an appropriations bill to fund
additional reductions in PL 480 debt is also problematic.

Other Official Debt Conversion Initiatives

Outside the framework of the Paris Club, some developing countries, espe-
cially Mexico, have pursued an active strategy as creditors to convert the debt of
Central American and Caribbean countries. In three different operations, for
example, Mexican investors purchased a privatized company in Honduras,
leased farming land in Nicaragua, and agreed to build new hotels in Costa Rica.
In addition, debt owed to Central and Eastern European countries and the
former U.S.S.R. can be converted, as was done in the sale of loans from the

* ~~formecr German Democratic Republic to commercial firms engaged in importing
raw materials. Commnercial firms are reportedly recovering the full face value of

* ~~the debt through imports of raw materials from countries such as Zambia. The
outcome in this case seems very undesirable, as it implies full prepayment
of official debts when Zambia is not even servicing the rest of its bilateral debt
in full.
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II. LESSONS FROM CONVERSIONS OF PRIVATE COMMERCIAL DEBT

Since 1985 conversions of private commercial bank debt have been used
extensively in a number of (mainly middle-income) developing countries to
reduce debt, promote foreign investment, encourage privatization, and further
other development objectives.

Debt-for-Equity Swaps

Table 3 shows that the estimated total volume of commercial debt eliminated
through official debt conversion from 1985 through 1990 was $33.6 billion, or
about 15 percent of the total commercial debt of all heavily indebted countries
(see table 4). With the exception of Chile, which converted almost 70 percent of
its 1985 commercial debt, debt conversions dearly did not overcome the debt
overhang of most countries, but they did make a meaningful contribution in
several instances. Argentina and the Philippines were able to reduce more than
30 percent of their commercial debt; for all other countries, conversions repre-
sented less than 20 percent of commercial debt.

The evolution of actual conversions of such debt is noteworthy. Table 3
shows a rapid expansion in 1987 and 1988 before some countries became
concerned about the domestic monetary implications of these operations and
began to slow or suspend debt conversions. In other countries-especially
Chile-debt conversions grew so rapidly that their very success reduced the
stock of debt available for sale. The revival of debt-equity swaps in 1990 in

Table 3. Volume of Debt Conversion by Country, 1985-91
(millions of U.S. dollars)

Contry 1985 1986 1987 2988 1989 2990 Total

Argentina 469 - - 764 1,180 7,038 9,451
Brazil 537 176 336 2,095 942 483 4,569
Chile 323 974 1,997 2,927 2,767 1,096 10,084
Costa Rica - 7 89 44 124 17 281
Ecuador - - 127 261 31 42 461
Honduras - - 9 14 47 32 102
Jamaica - - 4 5 16 23 48
Mexico - 413 1,680 1,056& 532 435 4,116
Nigeria - - - 70 304 217 591
Philippines - 81 451 931 630 378 2,471
Uruguay - - - 104 S3 - 157
Venezuela - - 45 49 544 716 1,354

Total 1,329 1,651 4,738 8,320 7,170 10,477 33,685

-Not available.
Note: Face value of debt converted under official ongoing schemes. Figures do not include large-scale

cash buybacks and debt exchanges.
a. Does not include an estimated S6 billion-SS billion under an August 1987 agreement to restructure

debt.
Sources: Central Bank of Argentina; Central Bank of Brazil; Central Ba* of Chile; Mexico Ministry

of Finance; Central Bank of the Philippines; Bank of Jamaica; Central Bank of Venezuela: International
Monetary Fund.
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Table 4. Contribution of Debt Conversion Programs to Reduction
of Commercial Bank Debt
(billions of U.S. dollars)

Stock of Value of debt Conversions as a
commercial bank conversions percentage of

Country debt, 1985 1985-90 commercial debt
Argentina 25.3 9.5 37.5
Brazil 67.1 4.6 6.9
Chile 14.8 10.1 68.2
Mexico 71.4 4.1 5.7
Nigera 4.9 0.6 12.2
Philippines 7.6 2.5 32.9
Venezuela 23.6 1.4 5.9

Total 214.7 32.8 15.3
Sources: World Bank (1990); table 1.

countries such as Argentina, Mexico, and the Philippines has been largely linked
to privatization because these conversions do not lead to the monetization of
foreign debt. Furthermore, if privatization produces efficiency gains, the debtor
government saves the revenues previously spent to subsidize inefficient public
enterprises. (Of course, if the government swaps debt for equity in profitable
enterprises, the redue.ion in income from those enterprises could have a negative
Sscal impact, as di-,cussed in Corden and Dooley 1989.) In addition, several
rectn't agreenwe:s to restructure bank debt (especially in the context of the
Brady Pila) contain commitments to swap debt for equity.

The increased use of market-based debt reduction techniques has been facili-
tated by-and has contributed to-marked growth in the size of the secondary
market. As figure 1 shows, total trading volume in 1990 reached about $100
billion. (Nederlandse Middenstand Bank, the largest European trader, estimates
$150 billion.) This contrasts with levels in 1983 or 1984, when trading was only
$0.5 billion.

Finally, there has been an effort to streamline and simplify financial pro-
kedures, particularly the documentation required for carrying out swaps. That
all post-Brady bonds are tradable and assignable has played a major role in
facilitating and expanding the volume of transactions. The impressive develop-
ment of the secondary market for commercial debt points to the potential for
sitilar systems to swap official debt for equity or for development.2

Country results. The economic effects of debt conversions are heterogeneous
among countries and sometimes within the same country. Factors that seem to
contribute to positive results include a stable macroeconomic environment with
low deficits; adequate domestic capital markets that can attenuate or eliminate
monetary effects; well-designed debt conversion programs aimed at meeting

2. For a usefiul analysis of the issues, see Blackwell and Nocera 1988 and Frenkel, Dooley, and
Wickham 1989. For a review of debt swaps and policy lessons, see UNcT 1991; Bouzas and Ffrench-
Davis 1990; and Mortimore 1991. For an analysis of Chile's experence, see Larrain and Velasco 1990;
Williamson 1990; Lagos 1989; and Aravena 1991.
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Figure 1. Total Trading Volume in the Secondary Market for Debt
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Source: Latini Finance (October 1991).

obiectives such as debt reduction or foreign direct investment; and control of
undesirable outcomes, such as excessive monetary expansion or misuse for
"round-tripping." 3 When the policy framework, the circumstances, and the pro-
gram design are right, debt-equity swaps have yielded positive results, as out-
lined below.

* Major reductions in commercial debt. In Chile, for instance, swaps helped
reduce the debt overhang significantly and enabled the country to regain
access to international capital markets. In other cases the effect has been less
meaningful (see table 4). Mexico's access to international capital markets was
only partly advanced by debt conversions. Both debt reduction and the
renewal of capital inflows led to a reduction-or a reversal-of negative net
transfers in several cases (for example, Chile and Mexico).

* Foreign direct investment and a reversal of capitalflight. An important bonus
of debt-equity conversions has been their contribution to an increase in for-
eign direct investment. There is some debate in the literature about how much
of this flow is additional; the answer depends on assumptions about how
much foreign capital would have entered in the absence of the conversion
program. Experience in Chile and Mexico, however, suggests that conver-
sions have influenced potential investors and accelerated the pace of foreign

3. Round-tripping is the practice of convering debt with the sole purpose of obtaining local currency
to purchase foreign exchange in the parallel market.
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* investment. Policymakers stress that favorable publicity linked to debt-equity
programs (in the financial press, for example) about the country's economic
performance, business dimate, and economic openness plays an important
indirect role in jump-starting investment flows. Two caveats are important
here. First, debt conversion will be effective if it is part of a policy package
that makes the country attractive to investors. Second, there may be some
tradvoff between applying selectivity criteria to enhance the positive develop-
mental and macroeconomic effects (by demanding new flows to accompany
debt conversion, as in Argentina, or restricting the sectors eligible for swaps,
as in the Philippines) and the magnitude of the debt conversions carried out.

Debt conversion also can facilitate the return of capital flight. Chile's expe-
rience is interesting because a special window was opened to encourage invest-
ments by residents. This facility, which provided a smaller subsidy than th
for foreig investors but offered an implicit tax and legal amnesty, was suc-
cessful in attracting returned capital.
Export promotion and import substitution. To the extent that the additional
investment goes to tradable sectors (and especially if it brings know-how,
additional markets, and more efficient technology), foreign exchange earnings
and savings will improve. There is some evidence that an important share of
foreign direct investment entering through debt conversions (especially in
countries such as Mexico and the Philippines, whose governments had tar-
geted this objective) has gone into such activities.
A Priz7atization. As pointed out above, debt conversioni provides additional
equity for the companies involved. In some countries (for instance, Chile) it
lowers the debt of state-owned enterprises and makes them more attractive to
potential private shareholders.

- Private sector finance. In countries such as Chile, Brazil, and Ecuador, the
debt crisis precipitated problems in the private sector, especially the financial
sector. Debt conversion strengthened the private sector, lowered excessive
levels of debt, and contributed to a recovery of domestic private investment.

Finally, as regards the positive effects discussed above, transparent govern-
ment procedures are important to ensure that there are no hidden subsidies to
foreign or domestic investurs, as was reportedly the case in several debtor
countries.

Debt conversion also has problematic effects, although they can be offset
through efficient program design and implementation. The first potential prob-
lem, inflation, can occur if the swaps are large, debt is exchanged against local
currency, the increase in the money supply is not regulated, and compensatory
fiscal and monetary measures are neglected. Small swaps (in relation to the
-money supply) are more easily handled, especially if the expansion of the money
supply and the fiscal deficit are small. Brazil's experience, however, is a warning
that in a context of high inflation and high budget deficits, conversions can
aggravate an already serious problem. If the conversion is made against bonds
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placed in the domestic capital market, the monetary impact is diminished, but
interest rates may increase.

A second risk is that the net effect on the balance of payments could be
negative if none or only a portion of the converted debt was previously serviced,
if there was considerable round-tripping and the foreign investment was not
additional, and if the flow of profit remittances and capital abroad were higher

- (on a net present value basis) than the interest and amortization payments that
: would otherwise be paid.

A third concern is that debt-equity conversions normally imply a subsidy,
either to a foreign investor or (less frequently) to a resident. This could lead to
an inappropriate allocation of resources unless the operation implies important
net efficiency gains. In such cases the magnitude of the subsidy can be regulated
by the central bank through market mechanisms (for example, an auction) or
through administrative measures, such as fixing a lower value for the local
currency swapped per unit of debt.

Debt-for-Development Swaps

Another innovative approach, which can be broadly defined as debt-for-
development, involves a wide variety of swaps. Although most of the publicity,
and a large share of operations, has focused on debt-for-nature swaps, some
broader pioneering operations are under way. In one instance, six banks (from
three countries) donated to UNiCEF debt obligations in the Sudan valued at more
than $20 million. These funds will be used for clean water projects, with benefi-
cial results for health and the environment.

Commercial debt-for-development swaps can originate in purchases or dona-
tions. Frequently,- international charitable organizations or creditor govern-
ments purchase commercial debt on the secondary market and convert it to local
currency. In other cases, banks have donated debt to an international charity or
nongovernmental organization, with the condition that the debt be "paid" in
local currency for conservation or social programs. The total face value of
commercial debt-for-development transactions is only $500 million to $600
million, an incredibly small amount in rdation to the total commercial debt of
developing countries and only 1 to 2 percent of total debt-equity swaps (see
table 3).

Experience suggests that the main benefit of such deals is that they emphasize
high-priority sectors, such as social spending, and thus may serve as a catalyst
for shifts in priorities on the part of debtor governments, donors, and other
international agencies. Particularly in countries where such areas have been
neglected, this shift will imply important efficiency gains. Furthermore-given
favorable publicity, the multiplying effect of donor or creditor effort, and the
assurance that the contribution will be channeled to high-priority spending-
debt-for-development swaps may encourage additional foreign exchange flows.

Debt-for-development flows tend to have more favorable foreign exchange
effects than those resulting from debt-equity swaps; in the former there is no
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outflow of profit remittances and capital amortization to offset the reduction in
debt service payments (assuming oversight by central bank authorities to prevent
abuse of such operations for round-tripping). From the perspective of a debtor
country, debt-for-development swaps are more favorable if there is a clear net
foreign exchange saving. This occurs, in particular, if the country was (or was
about to start) servicing the debt. Otherwise the principal gain is the shift in
spending to high-priority sectors.

Given the relatively small magnitude of most commercial debt-for-
development swaps so far, the risks of inflation have been marginal. This is
particularly true where inflation and budget deficits are low and where local
currency proceeds from debt-for-development swaps are regulated in time (for
example, through bond issues, as in Costa Rica). Furthermore, if there is a net
foreign exchange saving, it will generate a contractionary effect on the money
supply when it is used for more imports. Debt-for-development swaps are more
attractive from a macroeconomic perspective for countries with relatively low
inflation that are servicing (and planning to service) most of the category of debt
being swapped. For countries with high inflation, special efforts need to be made
to compensate for or sterilize the fiscal and monetary effects if these are mean-
ingfully large.

III. CONVERSIONS OF OFFICIAL DEBT

Although we have had extensive experience with commercial debt swaps, the
history of official debt conversions is limited. A significant difference between
the two seems to be that debt reduction is more clearly additional in official debt
transactions. For commercial debt, countries have other options (Brady Plan
deals and debt buybacks). In the case of bilateral official debt, because the "10
percent clause" is negotiated after the multilateral deal is reached, debt conver-
sion seems to imply additional debt redckction. Naturally it is important that this
concession not be granted as a substitute for deeper debt reduction in the Paris
Club. Similarly, debt reduction linked to debt conversion must not imply a
reduction in other aid flows (a consideration if debt reduction is funded from aid
budgets) or a reduction in new export credit guarantees-an unlikely possibility,
given the limited magnitude of swaps.

Under the U.S. Initiative for the Americas, debt conversion also seems to be
additional; if the debt is nor reduced through this mechanism, it would not
otherwise be reduced at all. Debt for equity or for development will have a
similar effect on debt reduction, but the effects on the net balance of payments
will be different.

The efficiency gains will differ as well. What is common to both, however, is
that debt reduction, because it increases foreign investment, privatization, and
social spending, implies additional gains in efficiency.

As discussed above, commercial debt-equity swaps have attracted additional
foreign investment (although there is debate in the literature about just how
much additionality there was). The reasons for additional investment are two-
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fold:- first, by decreasing the initial total expenditure, the swaps provide an
important bonus up front, thus reducing risk and improving the rate of return,
and second, debt-equity programs signal that the government is keen to promote
foreign investment.

'Whether these signals will work in low-income and lower-middle-income
countries is not dear. There may be other problems that deter foreign investors
(such as a lack of physical infrastructure, a poorly educated work force, and so
on), and investment opportunities may be limited. Nevertheless, if the country
does want to attract investors and has taken measures to improve the business
climate, official debt conversion could be a valuable catalyst. Where capital
flight has been significant, official debt conversions could also encourage domes-
tic capital to return. In countries where nationals have been allowed to partici-
pate in debt-equity transactions, commercial debt conversion has been a power-
ful incentive for repatriation of capital.

To ensure these beneficial effects on the balance of payments, the government
must take appropriate measures to avoid or limit round-tripping. In Chile, for
example, the government controlled the volume of debt-equity swaps by
nationals, monitored the paralle exchange rate, and allowed residents to hold
attractive domestic securities. The government can also use more direct controls
(as in the Philippines) to verify the use of swap resources by examining invoices,
receipts, sales agreements, and other relevant documents and by requiring that
funds not used for a project be invested in nontransferable central bank bills in
local currency. These precautions will increase the willingness of creditor gov-
ernments to allow their debt reduction to be used for debt conversion.

For debtor governments, the potential for inflation is the most serious con-
straint. In two cases, however, conversions would have no effect-or only a
marginal impact-on inflationary pressures: when external debt is used to
acquire domestic physical assets (companies being privatized, or nature reserves
set aside for swaps) and when the amount swapped is very small in proportion to
the total money supply (as in debt-for-development conversions).

An important final caveat is that inflation is a far more serious consideration
in countries already facing high inflation and high fiscal deficits. Low inflation,
low deficits, spare capacity, and an elastic supply response make a limited
expansion of the money supply less problematic. Furthermore, to the extent that
the economy becomes more efficient, the improved supply response may reduce
inflation in the future.

Debt conversion represents only one tool for debt-distressed countries. As
such, it is very much a complement of-not a substitute for-more important
fiscal and monetary macroeconomic policies.

Macroeconomic Policies

Assessing the monetary impact of debt conversions meaius making some
assumptions about whether the country would have serviced that part of its
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official debt if the debt conversion had not taken place. Some indication is
provided by the country's past record.

As debt is converted, service payments are reduced in that year and in the
future, leading to a decline in net monetary expansion. If the debt is swapped for
new investment or development spending and is not compensated, the immedi-
ate effect will be a monetary expansion that is partly compensated by the con-
traction in debt service payments. As the debt is reduced, and ultimately amor-
tized, however, the net cumulative effect on monetary expansion can be zero
and in time can become negative.

Finally, there is an indirect contractionary effect on the money supply. If panr
or all of the foreign exchange saved is used to finance imports, the banking
system will absorb money from the private sector, reducing net monetary expan-
sion. These imports will attenuate supply bottlenecks and reduce future infla-
tionary pressures.

Where monetary expansion is thought to be excessive, the financial authori-
ties can take a number of measures to reduce, neutralize, or sterilize the effect.
First, the central bank can regulate the redenomination rate to define how
much local currency it spends for each unit of debt swapped. Second, it can
issue long-term bonds in exchange for the debt. Because the principal is not
at tortized until the bonds mature, the monetary consequences are delayed (and
distributed) as the cost of servicing the debt is transferred to the private
financial market in the short run. This does, however, have adverse effects on
capital markets as government expenditure pushes up interest rates; further-
more, the interest on the bonds is a drain on fiscal resources. Government
paper is an attractive option, but it does require a comparatively well-
developed domestic capital market (and a limited fiscal deficit). A third alter-
native would be a monthly quota of swaps. The total swapped can be varied, if
necessary, to limit the monetary effects.

In debt-for-development swaps, inflation will usually manifest itself through
increased fiscal spending. Such spending can be offset by reducing other govern-
ment expenditures or by increasing government revenues. It is also possible to
place long-term development bonds on private capital markets.

Balance of Paymnents

Because debt-distressed countries face severe foreign exchange shortages, a
crucial effect of debt conversions is that on foreign exchange cash flow. As noted
earlier, an important distinction between debt-for-equity and debt-for-
development swaps is the positive effect of the latter on this flow. Particularly if
the country was servicing (or was planning to service) that debt, the net foreign
exchange effect is likely to be very favorable.

It is difficult to estimate the present value of future foreign exchange flows. In
a debt-equity swap the net effect will depend on (a) whether that part of the debt
was going to be serviced and, if so, whether the transfer would be less (in net
present value terms) than the likely future repatriation of profits, dividends, and
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capital generated by the foreign investment; (b) how much foreign direct invest-
ment is additional (and whether it will help generate other investments); and (c)
whether round-tripping is small or can be controlled. In development swaps, the
net foreign exchange impact depends on the same factors, except that there is no
repatriation of funds.

The net foreign exchange effect can be improved, in part, by government
regulations. The real (as opposed to the projected) outcome also depends, how-
ever, on events in the future. If the overall cconomic situation improves, fears of
negative effects on the balance of payments can prove largely unjustified. In
Chile central bank officials report that foreign investors began in the early 1990s
to cut back on profit remittances because the economy was so successful.

If a balance of payments crisis does occur, it is likely to lead to increased profit
remittances and capital repatriation, exacerbating the foreign exchange crisis.

The positive effects of debt conversion can be enhanced if they are part of an
overall plan that assures sufficient debt reduction to free the economy of the
effects of excessive debt and if they are accompanied by a policy package
designed to ensure sustainable growth.

In development swaps, too, the net foreign exchange impact of official debt
conversion will depend on whether that debt was being serviced; whether the
debt reduction is funded by additional contributions or under existing aid bud-
gets; and whether round-tripping is small or can be controlled.

What about the effects of official debt conversions on creditor governments?
These can also be positive. First, there is the general point that debt reduction
improves the overall value of the residual portfolio of debt (see Claessens and
others 1991). Second, in the case of official debt-equity conversions, export
credit agencies will sell their debt. If the price at which they sell is higher than the
expected net present value of future debt service payments, they will realize a
profit. Although this calculation is dear in economic terms, it may be obscured
in practice by the accounting and provisioning regulations of some export credit
agencies, particularly those that are essentially government departments and
that maintain a fictional value for the debt well above its real economic value
(for a detailed discussion, see Mistry and Griffith-Jones 1991). Export credit
agencies with a greater degree of autonomy and financial respon-sibility are
forced to value the debt at realistic prices that reflect past and likely future
servicing ability. It is important that officials not be required by accounting and
provisioning regulations to make decisions that are economically incorrect.
Third, if the debtor country's economy becomes more efficient (for example, as
a result of privatization or increased social spending), future debt service pay-
ments are likely to increase. Fourth, creditor governments can be assured that
official debt conversions will be used for high-priority government spending (for
instance, health, education, and nutrition); this guarantee justifies additional
debt reduction (which is also in the interests of the debtor).

Finally, the indirect benefits indude enhanced trade, export, and investnent
as indebted economies recover. Creditor governments, for their part, can use
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official debt conversions as a way of funding international public goods, such as
environmental protection.

Technical issues in Official Debt Conversions

Several technical issues need to be dealt with to enhance the implementation
of swaps. Some of the most relevant are outlined here. Most of these activities
refer to debt-equity swaps because debt-for-development swaps are technically
simpler.

Transparency and competitiveness. Five "prices" deternine the net gains and
losses to debtors and creditors: the discounted price of the debt on secondary
markets; the redemption price (that is, the proportion of face value that the
debtor agrees to convert to local currency); the transaction fees and taxes; the
price (in local currency) of the asset to be acquired; and any sweeteners that are
offered to encourage the investment. Experience shows that it is essential that
these prices be transparent and equitably applied to all official creditors to avoid
perceptions of inequities among creditors and to avoid excessive subsidies to
foreign investors.

Legal and technical problems. Official debt claims-in contrast to commer-
cial bank claims-vary widely. This is not a problem if the claims are to be
canceled (in development swaps), but it is if the claims are to be converted to
equity. (Some creditor governments see this as a major obstacle, while others
seem to overcome these problems with ease.) Claims are structured differently
for each source of credit within and across a wide range of creditor countries;
they are not particularly easy to assign or transfer to third parties. Many clauses
have implications for conversion that are not yet fully understood. To avoid
complexity, it is possible in many instances to novate existing daims or to
exchange them for promissory notes with standard features that reflect the
maturities and coupon obligations of the existing bilateral claim. If the volume
of official debt sales in secondary markets and bilateral debt conversions grows,
the Paris Club could be instrumental in standardizing such exchange
instruments.

A particular complication arises in the case of insured export credit agency
claims that usually provide less than 100 percent indemnity and leave the poli-
cyholder with S to 25 percent of the claim but with full rights and obligations to
protect in the rescheduling (or conversion). In some instances the policyholder
remains the titular owner of the full daim and is responsible for obtaining full
recovery, even when the export credit agency has paid out the indemnity. These
"tail" claims present major legal and technical problems for export credit agen-
cies that are considering debt reduction or conversion. In some instances the
"tails" have had to be bought out at face value and in other instances at negoti-
ated discounts (which are generally above the secondary market price).
Although there is no easy answer to this problem, creditor governments could
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provide tax or other incentives to "tail-holders" to sell their claims at discounts
to export credit agencies or to intermediaries that trade in debt.

Ownership of converted claims. Some governments of Organization for Eco-
nomic Cooperation and Development (OECD) countries that have undertaken
large-scale divestitures of public assets are reluctant to become shareholders of
corporations in debtor economies. Debtor governments are also not particularly
anxious to have them as shareholders. Unlike banks or other private creditors,
governments and most export credit agencies that are government departments
cannot directly undertake official debt-equity swap operations on their own.
They are therefore left to (a) sell their claims directly-for example, in the
secondary market-and withdraw from further involvement; (b) sell their daims
on a negotiated basis to state-owned entities (which will pursue swap oppor-
trunities); or (c) transfer official claims from the primary source to the equity
investment promotion arms of governments that specialize in such investments
and already have large portfolios in indebted developing countries.

The last option is perhaps the easiest and most practical. Either the invest-
ment agency acts on its own aiccount (after the debt is transferred to it from the
export credit agency at an agreed-on transfer price), or the investment agency
can act as a trustee in managing the government's foreign asset portfolio through
equity conversions.

Financial intermediaries. An important operational issue is whether export
credit agencies should rely on specialized intermediaries or should develop their
own in-house capabilities. There are concerns that the use of intermediaries may
involve conflict of interest issues because the intermediaries are such large
players on these markets. There are also concerns about the advisory fees and
transaction costs levied by financial institutions. The question is whether there is
a case for the interim development of a specialized submarket in trading official
claims (which need to become increasingly standard and liquid in their structural
characteristics). Specialized market-making, bid-offer pricing, settlement ser-
vices, and transactions knowledge would certainly be required to make the
market work. It could later be integrated into the private secondary ma:ket
when private and official debt claims become almost indistinguishable in their
trading features.

IV. CONCLUSIONS

Although debt-for-equity transactions have absorbed the vast bulk of swaps
involving commercial debt (a pattern that is likely to continue), it is important
that conversions of official debt direct a greater proportion of funding to poverty
alleviation, social sector development, and conservation. To help alleviate debt
buildup, the additional debt rediction granted for this purpose should not be
funded out of existing aid budgets, so as to ensure an additional foreign
exchange saving for the debtor economy.
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Debt-developmenit conversions seem well suited for funding social services.
Additional local currency resources could be accommodated relatively easily
within existing programs or through replication and expansion of ongoing activ-
ities. It may be desirable to develop specific proposals to attract and accommo-
date additional resources on the basis of programs that have been developed but
still need resources, such as the National Programs of Action adopted at the
1990 World Summit for Children or the Polish Environmental Fund.

In all these cases debtor governments need to take the lead, but they may
require technical assistance from intemational institutions in program prepara-
tion, selection of an appropriate debt conversion mechanism, and bilateral or
multilateral negotiations with creditor governments (through a special support
group or the Paris Club). The cooperation of creditor govemments (some of
which may wish to take the lead) is, of course, crucial. For official debt-equity
conversions, international institutions can play an important role by supporting
the development of well-structured market mechanisms in creditor and debtor
countries. Collaboration and consultation with private financial intermediaries
will be important.

The potential for debt-equity swaps may be very great. If such swaps are
linked to the privatization of state enterprises, they have the advantage of being
broadly noninflationary. These conversions are particularly well suited for
countries with a high level of official bilateral indebtedness and a large number
of public enterprises in the process of privatization. They are suitable for find-
ing private sector infrastructure and can benefit stabilization and structural
adjustment programs by helping low- and middle-income countries attract sig-
nificant foreign direct investment. Debt-equity swaps imply larger commercial
returns for export credit agencies. Indeed, they may end up being far larger in
volume than debt-for-development conversions. It would, however, be unfortu-
nate if such swaps were to preempt the valuable complementary role that debt-
development conversions can play.
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COMMENT ON "CONVERSION OF OFFICIAL BILATERAL DEBT:

THE OPPORTUNITIES AND THE ISSUES," BY STEPHANY GRIFFITH-JONES

Jonathan Eaton

The paper by Griffith-Jones proposes swaps of official debt for equity and for
"good policy" (where "good policy" could involve, for example, the environ-
ment, UNICEF, or development). In my comments I briefly review the possible
benefits of the swaps that have occurred so far, which have chiefly involved
swapping the private debt of severely indebted middle-income countries. I then
look at whether the factors that contributed to the success of these swaps are
present in the proposed conversions of official debt, which is largely owed by
severely indebted low-income countries. Using a simple model, I examine some
problems with reducing debt in exchange for good policy on the part of the
debtor and condude that for several reasons, debt relief is an inappropriate
means of influencing policy in debtor countries.

I. HAVE SWAPS BEEN SUCCESSFUL?

Although they have been criticized for a number of reasons, swaps of debt for
equity involving private creditors have had some desirable effecas. First, swaps
gave countries an opportunity to replace foreign public debt with domestic
public debt. This exchange removed issues of international diplomacy and inter-
national sanctions from the question of repayment. Second, the swaps facilitated
a switch from foreign portfolio to foreign equity investment. Consequently, the
risks associated with doknestic shocks and international market conditions are
now shared with foreign investors. Third, to the extent that swaps have reduced
govemment debt, they have lowered anticipated future taxes, making domestic
investment more attractive.

Two questions are relevant here: What specific features of these swaps
accounted for their success? Are these features present in debt-distressed low-
income countries?

Four features helped the conversions of debt owed to private creditors
succeed: (a) the debtor countries involved (largely severely indebted middle-
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income countries) had attractive private investment opportunities-in fact, in
some cases direct foreign investment rose dramatically after swaps began; (b)
the governments involved owned valuable national enterprises whose privatiza-
tion provided a means of financing conversions; (c) a considerable amount of
flight capital was held abroad; and (d) these countries were making large net
transfers to private creditors, while little new lending was forthcoming. The
reduction in outstanding debt thus probably reduced subsequent net transfers
to creditors.

There is no strong evidence that any of these four characteristics are present in
the official debts of the severely indebted low-income countries (with the possi-
ble exception of Nigeria). Table 1 provides evidence on characteristic (d). It
shows the cumulative (undiscounted) net transfer from official creditors to indi-
vidual countries in this group between 1970 and 1990, along with the number of
years in which net transfers were made to creditors during those twenty-one
years. Note that the average country in this group made a net transfer to official
creditors in only one year, while the modal country never made a net resource
transfer. In an overwhelming majority of years, official creditors lent these
countries more than their debt service obligations for that year.

Table 1. Official Flows to Severely Indebted Low-Income Countries, 1970-90

Cumgulativeflow Years of net
Country (billions of U.S. dollars) repayment
Burundi 1.55 1.00
Egypt 31.80 5.00
Equatorial Guinea 0.32 2.00
Ethiopia 4.22 0.00
Ghana 3.32 2.00
Guinea 1.96 3.00
Guinea-Bissau 0.70 0.00
Guyana 1.17 0.00
Honduras 2.60 1.00
Kenya 4.29 0.00
Liberia 0.96 3.00
Madagascar 3.40 0.00
Malawi 1.98 0.00
Mauritania 2.53 0.00
Mozambique 2.35 0.00
Myanmar 5.59 1.00
Niger 2.00 0.00
Nigeria (1.02) 7.00
Sio Tome and Principe 0.22 0.00
Siema Leone 0.67 0.00
Somalia 3.25 0.00
Sudan 9.95 0.00
Tanzania 6.04 0.00
Uganda 2.95 0.00
Zaire 4.24 3.00
Zambia 4.13 0.00

Total oraverage 110.98 1.08
Note: Negative numbers are in parentheses. Numbers may not sum to ttal because of rounding.
Source: 'World Bank, World Debt Tables, 1990-91 Edition.
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What matters for both the creditor's and the debtor's current and future
welfare is not the stock of debt but the net rcsources transferred between the
two. Debt reduction affects these transfers only if official lenders do not reduce
new lending by an offsetting amount. If official creditors make their annual
lending decisions with a targeted net transfer in mind, the outstanding stock of
debt will not affect the amount of the net transfer. Debtors would be better
served by a promise of increased net transfers than by debt reduction per se.

II. WHAT ARE CREDITORS BUYING WHEN THEY SWAP DEBT
FOR GOOD POLICY?

Reduction of debt in exchange for increased domestic expenditure on the
environment, development, or some other meritorious policy may sound like a
worthy undertaking, but there are at least two causes for concern.

The first applies to the issue of conditionality in general: why should official
creditors have to 'buy" good policy from debtors? One answer is that creditors
have an interest in the policy that the debtor country lacks. This may be the case,
for example, with policies that affect the global environment, such as the protec-
tion of rain forests. Another answer is that debtor governments may not act in
the interests of their own nationals, and creditors may want to intercede on their
behalf, as with human rights issues. A third answer is C at conditionality may
provide a well-intentioned government the means to make a commitment to an
optimal, but time-inconsistent, policy. For example, the government may decide
on low inflation or low taxes on investment in order to encourage investment.
But once investments have been made, the government may be tempted to raise
inflation or taxes. Anticipating these policies, capital flees abroad. By making
future loans conditional on low inflation or taxes, the lender gives the govern-
ment the incentive to follow through on its promises, which may then be more
credible. As a consequence, investment may become more attractive.

The second cause for concern is that even if official creditors do in fact have
reason to influence the policies of debtor governments, offering debt reduction
as a "carrote to reward good policy may be a very bad way to do it- For one
thing, the debtor may be unsure about how much of a concession is being
offered. As discussed above, what matter for the debtor are future net transfers,
and what debt reductions imply for these is uncertain. If the government thinks
that lenders wiIl offset debt relief by lending less in the future, it may find doing
what the creditor asks not worth the trouble. Furthermore, to the extent there is
any carrot at all, debt relief lets the debtor eat it before arriving at the desired
destination. If debt swaps do lower anticipated future transfers, they do so all at
once-when the debt is reduced-whereas the sought-after policy is probably
long term. What does the creditor do if the debtor does not follow through on
the quid pro -quo of the swap?

Indeed "sticks" may be better incentives than "carrots." The problem with
offering to reward good policy rather than threatening to punish bad policy is
that the first approach creates an incentive for a debtor to act as if it wants to
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pursue bad.policies in order to get a reward for not doing so. Knowing that a
debt-for-nature swap may be in the cards, for example, a debtor may degrade
the environment to try to show that it must be "bought off' not to pollute. The
result may be even more environmental degradation than would occur in the
absence of any program!

The following example is from Eaton and Engers (1992).' Say that the debtor
can decide in each of two periods whether or not to pollute. Its pollution inflicts
an amount of harm c on the creditor. The debtor may be a "true" polluter,
meaning that it benefits from polluting by some amount b, or it may not benefit
at all. Say that c exceeds b, so that in either case pollution is globally inefficient
because world costs exceed world benefits. The creditor, however, does not
know whether the debtor benefits from polluting or not. Initially, it assesses the
probability that the debtor is a "true" polluter at p.

The problem is that the creditor's willingness to offer relief in exchange for
not polluting depends on its assessment that the debtor is a true polluter. The
"false0 polluter has an incentive to try to make the victim think that it is a true
one so that it can get relief in exchange for staying clean.

Say that each party discounts the future by just a small amount. There are
then three equilibrium outcomes. Which one emerges depends on the relation-
ship among c (the cost of pollution to the creditor), b (the benefit of pollution to
the true polluter), and p (the creditor's initial belief about the probability that
the debtor is a true polluter).

If pc exceeds b, in each period the creditor will offer relief in an amount
slightly more than b as a reward for not polluting. The creditor never learns
whether it needed to offer this much to avoid pollution. The efficient outcome of
no pollution is achieved, but the false polluter free-rides on the creditor's igno-
rance about its preferences, getting rewarded for not doing something it didn't
really want to do anyway.

If pc is less than b but more than blc, in period I the creditor offers the debtor
relief in an amount slightly less than b in return for not polluting. This is rejected
by the true polluter but is accepted by the faIse one. Relief thus coaxes the false
polluter to reveal itself. but the polluter cannot extract compensation again,
since the creditor learns it does not have to offer the reward. The creditor also
realizes that if the debtor refuses the offer in period 1, it must be offered at least
b in period 2. So if the first offer is turned down, in period 2 the creditor offers
the higher amount. The outcome is now one in which the true polluter actually
pollutes in period 1, while the false polluter is bought off not to. The debtor
must be paid almost b because in reftising the offer and polluting-thus pretend-
ing to be a true polluter-it could ger b in the next period. There is no pollution
in period 2, when true polluters are paid b not to pollure and the false polluters
(now rever-1-i) are paid nothing. Here the false polluter can free-ride in only one

1. Eaton, Jonathan, and Maxim Engers. 1992. "Threats and Promises: Boston Universit, Depart-
ment of Economics, Boston, Mass.
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period. The creditor puts up with first-period pollution by true polluters because
the cost of compensating free riders over two periods exceeds the benefit of
stopping all pollution. The outcome is inefficient, since the cost of pollution to
the creditor exceeds the benefit even to a true polluter. But less pollution occurs
than if no relief were offered, in which case true polluters would pollute in both
periods.

Finally, if pc is less than b/c, the best the creditor can do is to offer no relief in
period 1. True polluters and some proportion of false polluters then pollute in
period 1. (If aDl false polluters did not pollute, the creditor, realizing this, would
offer those that did pollute an amount just above b not to pollute in period 2,
creating an incentive for false pollution as well. Enough false polluters must
pollute in period 1 to remove the creditor's incentive to offer relief in period 2.)
In this outcome, not only is there pollution, but there is more of it than if relief in
exchange for nonpollution were ruled out altogether. The creditors ability to
provide relief to debtors that it can identify as true polluters later on creates an
incentive for false polluters to pollute. They do so to send a false signal that they
are true polluters.

This example illustrates the importance of being clear about the motive for
debt relief. Here, the creditor provides relief that it would not provide otherwise
in order to change the debtor's behavior. Inefficiency arises from the debtors
attempt to increase the amount of relief.

Alternatively, the creditor might wish to provide relief simply to reduce future
net transfers from the debtor. In this case it should begin by offcring the amount
of relief (or aid) that it would want to offer to the best-behaved debtor and
should threaten to reduce future aid by an amount b if good policy is not
forthcoming. Using such a "stick" to punish undesired behavior avoids the
potential for opportunistic behavior by debtors who might otherwise embark on
atrocious policies in order to be rewarded for not continuing them.

Ill. CONCLUSION

Humanitarian as well as developmental concerns may justify increased aid for
severely indebted low-income countries, but it is doubtful that debt relief, by
itself, will contribute to their growth or welfare unless it is accompanied by a
commitment on the part of official lenders not to offset debt relief with less new
lending. Moreover, it is important to distinguish between reducing future net
transfers to creditors and encouraging better policy as objectives. The two goals
are best met by different approaches. Making relief contingent on good policy
can create an incentive for debtor governments to initiate bad policies in order to
be rewarded for discontinuing them.
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FLOOR DISCUSSION OF THE COLLINS AND GRIFFITH-JONES PAPERS

A participant from the Overseas Development Administration in London said
that Susan Collins's model was too narrow: to compare flows between develop-
ing countries and the economies in transition simply on the basis of gross
national product (GNP) and population was slightly misleading because the sets
of countries were different. Their GNPS were similar, but in many other respects
the social structure in the economies in transition was so much more advanced
that it was a mistake to categorize them as competing with developing countries
for the same aid funds. A number of European countries had stated clearly that
they did not intend to divert funds from traditional programs, and the Organiza-
tion for Economic Cooperation and Development (OECD) was now hotly debat-
ing how to coripare lists of countries eligible for aid. For a few years the
economies in tansition would need aid-preferably not diverted from develop-
ing countries, but additional resources. What the participant found interesting
was how quickly these economies would be able to move toward concessional
funds. There the prospects were somewhat less depressing, since he thought the
economies in transition could become creditworthy fairly rapidly. A participant
from the Congo cautioned that establishing a separate "Lpie' might minimize the
issue of diverting aid from developing countries but would not eliminate it. If the
increase in the aid pie were not greater than the separate pie, the amounts
available to developing countries would obviously decrease.

Griffith-Jones thought there was a good chance that Poland, Hungary, and
Czechoslovakia would be members of the European Community by 2000: at
least, they want to be. Wouldn't access to the European market attract much
more foreign direct investment to the economies in transition? Griffith-Jones
thought it might have been simpler if Collins had started with empirical data on
concessional flows rather than trying to estimate flows econometrically, which
was not so relevant because the economies in transition had European links.
Moreover, in determining international interest rates, Collins had focused on
the savings-invesunent equation. Shouldn't she also have considered the mixture
of tight monetary policy and expansionary fiscal policy that the Germans were
now pursuing and that the United States had pursued ten years earlier?

Collins responded that her aggregate grouping was merely a first-pass look at
the situation and that she could not agree more about the importance of looking
at individual countries. In developing this "aid diversion" equation, which was

This session was chaired by S. Ibi Ajayi, professor of economics at the University of Ibadan, Nigeria.
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not meant to be used for forecasting, she had looked at historical aggregate
numbers that, she agreed, concealed much of what went on when individual
countries were considered. It was important to look at countries in more detail,
and she was not forecasting what would happen in the long run in terms of the
diversion of funds to the economies in transition. She fully agreed that internal
developments would determine whether those countries attracted international
flows or generated domestic savings. Developing countries as a whole accounted
for only a small part of international flows, and it was true that donor countries
had announced that they would avoid those diversions.

But-on average-developing countries had cause for concern, Collins reiter-
ated. For developing countries as a group there appeared to have been a diversion
of funds. If there were some way to put a fence around the assistance that went to
developing countries, so much the better, said Coilins, although in practice that
would of course be difficult. Official development assistance was a small part of
the pie in some respects, she said, but for some countries it was not at all small,
and it was determined differently from private capital flows. Equally important,
domestic savings were likely to be a much more important source of finance than
either official development assistance or private capital flows.

Another cause for concern, said Collins, was the relationship between the
economies in transition and the developing countries. Historically, the econ-
omies in transition had given developing countries substantial amounts of devel-
opment assistance, and that had been eliminated. Whether the two groups
would now become partners or competitors was a hot issue. Probably they
would be both, and she hoped that industrial countries would react in such a
way as to help to minimize that competition and would work toward more of a
partnership. S. Ibi Ajayi (chair) interposed a comment on this subject, somewhat
as devil's advocate. He could not cite numbers, but surely there would be com-
petition between the two groups, since they were all drawing from the same
pool. So it would be realist.c-in the short term at least-to expect some compe-
tition. In the long run, the outcome was less dear.

A participant from the United Kingdom asked Griffith-Jones how the export
agencies, which hold most Paris Club debt, had reacted to these debt-conversion
schemes. The debt was usually held on their books at totally artificial prices, he
said, and they had to be bought out. Had they been able to arrive at sensible
bases for pricing when they sold to the private sector? The United Kingdom, he
said, having privatized half the public sector, did not want to be left holding
large stocks of, say, overpriced public sector enterprises in Nigeria, either. If one
was in the debt game for good causes, he continued, an export credit agency
was, on the whole, going to look to some other part of its parent government to
buy out its claims. That was going to come primarily from aid funds, and he
suspected that it was mainly going to be nonadditional. Was there not a danger,
then, of this being a zero-sum game for the debtor country?

As for whether the United Kingdom would want to hold assets in Africa,
Griffith-Jones said that it did not have to hold the assets for any length of time; it
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could jiust sell them in turn, as the Belgians had. Mexico, for example, had
swapped debt for a domestic steel company that was losing money. The pur-
chaser turned the company around and sold it at a profit. So maybe there is an
opportunity for the U.K. Treasury to make money, if that is what it is trying to
do. In response to the question of whether the conversion of official debt, which
tends to be owed by low-income countries, was relevant for poor countries, she
said that in talking about investment opportunities, one must be careful not to
compare Chile now with Ecuador nuw. One should compare them in 1984 and
1985, when they were coming out of a financial crisis with a massive debt
overhang and prospects did not look good. In Chile and Mexico a reduction of
the debt overhang and improved policies have radically changed the climate.
Such a result would be more difficult in poorer countries, but not impossible.
The price of the debt there was, of course, lower than it had been in Chile and
Mexico. But even the poor countries could kick-start foreign direct investment if
they simultaneously improved their economic policies and offered investors
larger subsidies. Why not try it in a country such as Bolivia, which has improved
its economic policy but so far has not been able to attract investment flows?

Griffith-Jones agreed that poor countries do not necessarily have valuable
state enterprises to seli off. Ecuador, for example, did not have a particularly
I2rge state sector. Other countries might not want to privatize or might find it
difficult because the price of their commercial debt had gone u?. One had to
examine options country by counary. To Jonathan Eaton's (discussant) question
about capital flight, she responded that Nicaragua had hyperinflation and a
socialist government, but she was sure that some bank accounts (owned by
Nicaraguans) in Miami could be encouraged to return. A large amount of capi-
tal had fled the Philippines, and even in the poorer African countries she sus-
pected that there had been considerable capital flight. It might have happened on
a smaller scale in those countries, but the return of even a small amount of
capital would probably help them. Later in the discussion Ajayi commented that
there were many different estimates of the amount of such flight capital and that
the problem for developing countries in creating and maintaining a macro-
economic environment good enough to attract capital back was that they had to
keep running harder all the time just to stay in place.

As for how these debt-conversion deals would affect net transfers-new
money and new aid flows-Griffith-Jones saw two key questions. First, would
any debt reduction for development come from an existing budget, or would it
be additional? Second, if debt conversions were very large, would it inhibit new
flows from the export credit agencies?

Some donor governments and some nongovernmental organizations liked
debt-development swaps, she said. Whether it was rational or not, they were
willing to commit additional money where they could see a specific link with
spending on children, with trees being planted, and so on-and they liked the
connection with debt reduction. One had to be very careful, however, that aid
was not siphoned off for debt reduction. Taking it out of existing aid budgets
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would only be playing games and would mean the transfer of aid from not-so-
heavily indebted countries to very heavily indebted countries, which might or
might not be desirable.

The British participant had asked Griffith-Jones how export credit agencies
had reacted to these schemes. Their reactions varied, she said. On its seven
hundredth anniversary, Switzerland created a Sw F 700 million facility for debt
reduction, which it preferred to link to good works. That was a clear window of
opportunity for additional funds. Belgium, by contrast, had an autonomous
export credit agency that operated on purely commercial grounds, marking
down the value of the debt to what was realistic.

The export credit agencies' reaction depended, too, on their level of loan-loss
provisioning. If existing provisions were adequate, they might be willing to go
further because they did not have to take a loss-the money didn't have to go
through the treasury. In countries where the treatment of debt was unrealistic,
the operation was more difficult. One had to look at each operation to see
whether there was additionality and what the effect would be on both debtor
and creditor countries. It was important to look at these deals in detail and not
to let enthusiasm overcome reason.
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The Health of t-he Public: A Public Responsibility?

The panelists for this roundtable discussion were Julio Frenk, the founding
director-general of the National Institute of Public Health of Mexico; Eyitayo
Lambo, a health economist with the World Health Organization Regional
Office for Africa, Brazzaville, Congo; Uwe Reinhardt, James Madison Professor
of Political Economy at Princeton University; and W. Henry Mosley, chairman
of the Department of Population Dynamics and director of the Institute for
International Programs at the School of Hygiene and Public Health of the Johns
Hopkins University. The moderator was Lawrence Summers, vice president,
Development Economics, and chief economist, the World Bank.

Eyitayo Lambo had been asked to give his thoughts on the role of the public
and private sectors in health care. Lambo said that "the public" in the subtitle
could be defined in two ways: as the government or as people in general. Either
way, the answer was a qualified yes, that it was a public responsibility. There
was absolutely no doubt, however, that both the private and the public sector
had roles to play. He identified several roles for the public sector, including:

* Developing explicit, community-oriented health policies, which would be used
as the basis for developing prospective and medium-term health plans and
annual budgets. Many developing countries-especially in Sub-Saharan
Africa-do not have such policies.

- Leading and managing the implementation of health plans and ensuring that
finance is available for health services for the most vulnerable citizens, espe-
cially women and children, and for health services that would not otherwise
be provided

* Ensuring acceptable and accessible health care to the population that is not
covered by private health services, especially in the poor rural areas where

- about 70 percent of all Africans live
* Ensuring a standard of care that is compatible with the resources available and

provides a balanced system of preventive, promotive, curative, and rehabilita-
tive care

* Gathering and distributing information (including health systems research) for
public planning and regulation

* Overseeing the activities of agents in the health sector and fostering partner-
ships among all concerned with health and health care
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Promoting social and physical environments that are conducive to health and
ensuring that citizens are empowered to make informed decisions in matters
that affect their health

* Coordinating donor contributions in the health sector, supporting community
health initiatives, and rationalizing the roles of different players in the health
care system.

As for the private sector, Lambo mentioned several roles, including filling the
resource gap for health development by providing coverage and access for essen-
tially private groups, improving efficiency and the quality of care in the health
sector by fostering competition, and supplying some services the public sector
cannot afford-for example, radiotherapy, computerized tomography (CT)

scans, and other high-technology services. Another function, he said, was to
offer health consumers a choice to supplement and to enlarge the field through
innovation, which the flexibility of the private sector allows.

Julio Frenk felt that a dichotomy should not be created between public and
private roles and that the debate had been oversimplified, for three main rea-
sons. First, rapid demographic and epidemiological changes in many middle-
and low-income countries were making the distribution of world health prob-
lems more heterogeneous, while at the same time the distribution of health
conditions and disease within countries was becoming more inequitable. Sec-
ond, people spoke of private enterprise as a new player in health care when it
already dominated certain sectors (indcluding equipment, pharmaceuticals, and
hospital construction). And many private sector participants were totally unreg-
ulated, operating in extreme laissez-faire conditions that approached chaos.
Third, private sector institutions themselves were highly heterogeneous. Some
nonprofit (often religiously affiliated) organizations functioned more like their
public counterparts than like private organizations. Private facilities ranged
from small shops run by individual entrepreneurs all the way to multinational
chains. Finally, health services themselves included everything from sanitation
to cosmetic surgery. People talked about public and private health care as two
polar extremes, when the real world contained many combinations-and it was
a creative mix that held the most promise.

Lawrence Summers asked W. Henry Mosley how he would set priorities.
Mosley responded that the government should be in the business of producing
health, welfare, income growth, and all the other aspects of development. The
private sector was engaged in the production of goods and services for profit,
and there was nothing wrong with that, but the production of profits might or
might not produce health. Governments themselves could also make invest-
ments that did not produce health, but they should always try to make the
choices that would.

Mosley used the example of tobacco and smoking to illustrate the kinds of
choices governments have to make. First, it has to understand which health
problems exist in the community and to make the right choices about how to
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prevent or ameliorate them. Tobacco-related conditions represent the most
serious health problem in the world today, accounting, for example, for almost
30 percent of all deaths in the United States. In many countries governments are
engaged in promoting the production and consumption of tobacco. That is the
wrong choice. The private sector is also engaged in these activities-also a
wrong choice because it is a disease-producing endeavor.

Second, governments must be dcearly aware of the range of interventions
available and must decide how cost-effective each option is. Options available
for treating tobacco-related diseases and conditions include surgery for lung
cancer, open-heart surgery, coronary bypasses, and lung transplants. Clearly,
supporting lung transplants is not a sensible option for the government. Reduc-
ing and ultimately ending smoking, especially through taxes (which would also
increase government revenues), might be more cost-effective. Other appropriate
choices include education, regulation, and such agricultural policies as encour-
aging the production of alternative crops.

Third, governments must have some way to measure health if they are going
to produce it. Mosley used the measure of healthy life years: how mcny healthy
life years could be saved or produced by preventing a disease (for example, with
measles vaccine or by discouraging smoking) or by rehabilitation (for example,
restoring vision through cataract surgery)? One could discount an investment
today by how many healthy life years were gained in the future and thus weigh
investments.

Finally, in addition to knowing the burden of a disease, the interventions
available, and how much health a given intervention would produce, it is impor-
tant to know the cost of the intervention (which, in the case of smoking, might
include the cost of producing behavioral change or of protecting the environ-
ment from tobacco).

Once we understand the problems and choices, it is much clearer where the
private and public sectors should become involved. Some interventions-such as
clinics to help people stop smoking and nicotine patches-are more appropriate
to the private sector. What can governments do? Mosley listed five kinds of
interventions: information, regulation, taxes and prices (to influence behavior),
the direct provision of services (such as immunization), and research (to expand
the array of choices). Most crucial, he said, was information, including informa-
tion for policymakers and health care providers. Mosley said that he had been
engaged for almost fifteen years in developing and promoting oral rehydration
therapy for diarrheal diseases but still had to stop misinformed doctors from
prescribing expensive antibiotics or telling mothers to stop breastfeeding. Health
care providers in poorer countries are more interested in selling products than in
producing health. The pharmaceutical industry is an essential part of a health
system, but there must be appropriate incentives (and disincentives) to ensure
that the public health and welfare are protected.

Summers asked the next speaker, Uwe Reinhardt, about his involvement in
the debate about health care in many countries, including the United States, and
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what lessons he drew from his experiences in designing health care policies.
Before answering, Reinhardt took issue with Mosley's remark that the govern-
ment's function was to produce health and the private sector's function was to
produce profits. Any economic sector had two roles: to provide services to some
people and to provide income to others; some of that income was profits and
some was wages, and any economist would tell you that wages include a huge
profit component.

Reinhardt suggested a 3 x 3 matrix to clarify the issues. In the rows he listed
who owns and operates the real resources-the clinics, hospitals, and so on.
That could be the government (as in the United Kingdom), it could be a private
but nonprofit organization, or it could be a private, for profit (investor-owned)
enterprise. In the columns he suggested listing who controls the money transfer
from households to doctors, nurses, and health economists. That transfer could
be accomplished by the government (as in the United Kingdom and in Canada,
where the government taxes households and then reimburses providers);
through business-mandated benefits (where businesses collect taxes from
workers' paychecks and funnel them to the doctors); or through private means
(unregulated, as in the United States, or regulated, as in Germany). He noted
parenthetically that the German government owned few health care delivery
resources and offered no insurance at all but fluttered over private insurers and
health care providers, dangling a huge Darnocles sword and letting it drop
whenever they failed to dance to the government's tune.

The point of this matrix, Reinhardt said, was that no country is in only one
cell in this grid; they are all over the map. The United Kingdom, Sweden! and
Germany have private systems. Canada does not, but then again it does-it is
called the United States.

Reinhardt's main conclusion was that every country, industrial or not, will
always run a two-tier health care system. That is the ideal, the best you can
achieve. The large bottom tier of the system would serve 70 to 80 percent of the
people. That tier, where health care was viewed as a public good, would be
publicly financed by people paying into an insurance pool according to their
ability to pay. A private system of hcalth care would serve the top 20 percent or
so of the population, with private hospital rooms and gourmet f9od if they
wished. In that tier, people would pay through private insurance or out of
pocket, there would be no public health provision, and if people wanted to buy
unnecessary operations tha; might kill them, that would be their problem and
their choice. Reinhardt thought that the one-tier universal health system advo-
cated by left-wing or centrist thinkers would never come about. He felt that
failure to recognize this made the best the enemy of the good, which is the
tragedy of health policy.

What would Reinhardt do, practically? In the Philippines, for example, he
would sell to the private sector the hospitals in Manila that do transplants, and
he would use the money from the high overhead of often useless tertiary care
given only to the elite for clinics that would provide secondary care to attack the
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diseases of the poor. The rich would be encouraged to get their problems treated
abroad.

Summers asked the other panelists if they thought a two-tier system was
inevitable and invited their reaction to Reinhardt's implicit question: how do
you keep public money out of, or reduce its role in, the upper tier?

Frenk said that it was not an ideal to aspire to, in reforming the health c.-
system; it was the situation we have now. Many countries have a two- or three-tie2
system. The ministry of health or a similar organization, together with some char-
ity, takes care of the poor. In Latin America a second tier of social insurance or a
sodal security system takes care of the part of the population that works in the
formal sector of the economy. Finally, the private sector takes care of the elite.

One problem with this kind of system, said Frenk, is that subsidies still go to
the top tier. The top tier is rarely completely private or without some transfer of
funds from the government-even if such transfers are in the form of tax deduc-
tions or public subsidies for research and development. Another problem is that
even elite consumers have imperfect irnformation and require protection (if only
in the form of quality assurance) frrom dangerous services. Many countries do
not have the required set of institutions to ensure adequate standards of care.
Their medical professions are not organized and provide little professional self-
regulation. The court systems are not well enough developed to control provider
behavior through malpractice suits. There are no effective means for accrediting
hospitals and other facilities.

Finally, said Frenk, there is an ideological question. Poor health and disease
are unequally distributed along social dimensions. Is it the role of the health
system to correct that unequal distribution? If not, then we can live with a two-
or three-tier system; otherwise, we must seek alternative interventions.

Summers asked Mosley, who had advocated policies designed to get the maxi-
mum bang for the health buck, what he thought about the goal of operational
efficiency, as opposed to responding to what consumers want. Summers said
that he understood Reinhardt's view to be that, in the end, consumer sovereignty
would reign and a two-tier system would emerge.

Mosley said he was not sure that he could adequately answer such a question,
but if you truly followed the premise of making L talth care decisions on the basis
of the cost-effectiveness of the interventions in producing health, the poor have
more disease and thus would presumably have more equity. As for consumer
sovereignty, that relates to having fully informed consumers and providers
because a full range of information about choices is needed, and there are
serious inforr --.ion gaps at every level. Few consumers realize that they have a
greater risk of dying from smoking than from homicide or a car accident, and
they don't know the cost-effectiveness of all the options available for managing
heart disease or breast cancer, or most other chronic conditions. But few pro-
viders (physicians) do either, so we have market failures.

Summers asked if Lambo supported the idea that we must plan for two tiers,
and if he did, what '-e saw as the role of public money in such a system. Lambo
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said that funding the bottom tier would not be a problem if the government
diverted what it was now spending to subsidize care for the elite. If it were a
question of the government's saving money by getting the elite to pay for their
own health care and using that money to provide care for the other group, that
would be fine. The problem was getting the government to follow through; it
saves the money, but somehow the money is not used for the bottom tier. That
was where the problem lay.

Reinhardt agreed. In Manila, he was told, the two hospitals that do trans-
plants absorb two-thirds of the health department's budget and it is unlikely that
those transplants are equally shared. The money for the large bottom tier must
come from somewhere. There could be less defense spending, but ultimately the
"haves" must pay for their own health care and must also be asked at the
cashier's window to pay for the bottom tier. The reason the American poor are
suffering is that the price of being nice to them is too high. In Canada a coronary
bypass can be bought from a surgeon for $1,200. In New York City, it costs
$10,000. It is not surprising that everyone in Canada is insured--there it is very
cheap to be nice-whereas in the United States there are 37 million uninsured
individuals. Reinhardt said he always warns countries not to let prices be driven
so high by the medical establishment that kindness is priced out of the soul of the
"haves," as is happening in the United States. The United States cannot afford to
cover the uninsured-wo.nen and children-until it has costs under control.
Doctors will drive that system up, said Reinhardt; only hard-nosed economists
can prevent this folly.

This explains why economists are so popular, said Summers, before asking
each panelist for a final comment.

Julio Frenk returned to his criticism of the multitier system. The rich are a tiny
minority in developing countries, he said, agreeing that they should be left alone
and that their health care should no longer be subsidized. But there is a growing
urban middle class that is completely unprotected and often at the mercy of
primitive, totally unregulated private health services with no quality assurance
or consumer protection. He questioned the notion that chronic diseases are
solely the legacy of the rich and that easily preventable infectious diseases are a
problem only of the poor. The poor suffer high rates of both chronic and
infectious diseases, he argued. Chronic diseases are more prevalent among the
urban poor than among the rich, and the population is aging rapidly. Frenk
agreed with Reinhardt that it was critical to separate the delivery of services
from the financing of services. The government does not have to have a monop-
oly on delivering services, but it must offer an alternative-the saying in the
private system is that the first operation you get is a wallet biopsy, and if it turns
out negative you don't go on to the ne.-st procedure. Innovations for expanding
coverage for the urban middle class-such as prepayment schemes and private
insurance that exerts pressure to control costs and ensure quality-can be tested
gradually. Meanwhile, we can begin to improve quality in the private sector and
find ways to introduce competition into the public sector, make private sector
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care more responsive to consumer choice, and pay providers according to their
performance. The critical distinction concems not so much private and public
but who controls the system. Consumers currently have little power or protec-
tion in either sector; both sectors must be reformed to produce better health
outcomes.

Henry Mosley agreed with Frenk, adding that in his experience there was a
transfer of health resources from the poor to the rich. The rich pay more, but
they also expect more. Because they are paying for open-heart surgery and other
advanced techniques, they expect well-trained doctors and the best facilities,
which are expensive. The government general1/ provides these resources, which
means, effectively, taking them away from the poor. This is an economic and
political reality in the health system that must be dealt with. He agreed that
much can be done to make health care more economical; the government should
not only encourage providers to offer innovative, low-cost health care but
should encourage consumers to demand it.

Eyitayo Lambo urged greater efforts to increase equity in the system so that
the well-to-do pay for their own health care and only the people who need help
are subsidized. He deplored a proposed national health insurance plan in
Nigeria to have everyone insured under the scheme, irrespective of income, pay
the same amount, which would be equally matched by the government or the
employer. Such a scheme, if implemented, would mean subsidizing people who
did not need assistance, that is, people in the high-income group.

Reinhardt concluded by saying he has just begun working on health policy in
developing countries and found it gratifying and refreshing after working in the
United States where, as Summers had mentioned, the ratio of talk to action is so
frustratingly high. Developing countries, he said, are more sincere about the
problem and have more hope that things can get done. The mistake we have
made in the United States, he said, is to allow the health system to be configured
by the providers, who act in their own professional and financial interests. He
hoped therc would be more coherent policies in the developing countries and a
more rational allocation of resources and subsidies.
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