s a8 S S W Y U v el

7 S /x:@j’

The Economic Growth Center
Yale University

Annual Report 1984-1985

Box 1987, Yale Station
27 Hillhouse Avenue
New Haven, Connecticut 06520



T )

i L s i T

THE ECONOMIC GROWTH CENTER

YALE UNIVERSITY

ANNUAL REPORT

1984 - 1985

Box 1987, Yale Station
27 Hillhouse Avenue
New Haven, Connecticut 06520



%

1985-1986

THE ECONCMIC GROWTH CENTER

T. Paul Schultz, Director
Dorothy R. Nitshke, Business Manager

PROFESSIONAL STAFF

Professors
Willem Buiter
Robert E. Evenson
John C. H. Fei
Gustav Ranis
Lloyd G. Reynolds (Emeritus)
T. Paul Schultz
T. N. Srinivasan

Assistant Professors
Vassilis Hajivassiliou
Michael Jones
Kenneth Kletzer
Raaj K. Sah
John Strauss

Affiliated Faculty
Neil Bennett
Colin I. Bradford, Jr.
Burton Singer




VISITORS 1985-1986

Stephen Bronars, Texas A & M
Mo-Hung Che, General Electric Company
Charles Engel, University of Virginia

Elmar Da Cruz, EMBRAPA
Tsuguo Fugino, Yokohama City University
Raghav Gaiha, University of Delhi
Koichi Hamada, University of Tokyo
Susumu Hondai, Daito Bunka University
Shahidur Khandker, Bangladesh Institute
of Development Studies
Mark Montgomery, Princeton University
Ariel Pakes, Hebrew University
James Roumasset, University of Hawaii
Carlos Santiago, Wayne State University
John Wong, National University of Singapore
DeLisle Worrell, Central Bank of Barbados

POSTDOCTORAL FELLOWS

Edna Angeles
Charles C. Griffin

SUPPORTING STAFF

Leila Adams, Department Secretary
Louise Danishevsky, Administrative Secretary
Suzanne Hepner, Administrative Secretary
M. Anne Judd, Associate in Research
Barbara McCann, Administrative Secretary
Paul McGuire, Programmer Analyst
Roberta Milano-Ottenbreit, Administrative Secretary
Dorothy Nitshke, Business Manager
Zane Olmer, Utility Assistant
Lois Van de Velde, Administrative Specialist
Joann Young, Administrative Specialist



Co-Chairmen:
Malcolm K. Brachman

Henry J. Heinz II

Members:
pavid E. Bell

Jack F. Bennett
Irving S. Friedman
Ichiro Hattori

James L. McCabe
Robert R. Nathan
John R. Petty
Alexander M. Vagliano

Paul C. Warnke

President, Northwest 0il Company

Chairman of the Board, H.J. Heipy
Company

professor of Population Sciences
and International Health, Harvard

University
Senior Vice President, Exxon
Corporation

president, Daini Seikosha Company,
Ltd. (Seiko)

President, McCabe Capital
Managers, Ltd.

Chairman, Robert R. Nathan
Associates

President, Marine Midland Bank,
Inc.

Former Executive Vice President,

Morgan Guaranty Trust Company

Partner, Clifford & Warnke; Former
Director, United States Arms
Control and Disarmament Agency



DEDICATION

- Simon Kuznets died on July 9, 1985. He left his
considerable mark on many students and colleagues, but also on
ideas in economics and institutions. 1In a real sense he was
both the intellectual and organizational father of the Economic
Growth Center and it has been the great good fortune of those
associated with the Center over the past 25 years to have been
able to count on him as guide, advisor and friend. In gratitude
and affection this report is dedicated to him.



PREFACE

The Economic Growth Center is comprised of faculty jp the
Economics Department at Yale University with special research
interests. This report outlines the purposes, structyre and
activities of the Center during its twenty-fourth year.
section on Programs of Research reviews the range of theoretica)
and empirical studies that were conducted by faculty, visitors,
and postdoctoral fellows at the Center in 1984-1985. 1,
addition to facilitating the graduate and undergraduate teaching
by its faculty within the Economics Department, the Economic
Growth Center administers jointly with the Department a Master's
degree program in International and Development Economics and
provides supervision and training for a small group of
postdoctoral fellows in economic demography and devel opment
economics. This report is produced annually as a nontechnical
survey of current research and training at the Center. Research
reports are available as Center Discussion Papers and Center

Reprints, and occasionally as book-length studies or collections
of papers. :
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THE BOONOMIC GROWIH CENTER

Introduction

The Economic Growth Center at Yale University was created
to conduct research on economic development and related topics.
Each year economists from other universities and research
organizations are invited to visit the Center to conduct their
research generally for periods up to a year. All resident
members of the Center are regular faculty appointments in the
Yale Economics Department and perform teaching, administrative
and supervisory services within Yale College and Yale Graduate
School. In conjunction with the Department of Economics, the
Econamic Growth Center assists in administering a program of
study in International and Development Economics leading to a
Master of Arts degree. Training of Ph.D. students and select
postdoctoral fellows is directed by faculty members of the
Center and is administered by its staff. From its own external
research grants and endowment, the Center provides supporting
services for faculty research, as well as for instructional and
administrative functions within the University.

Research ijeci:ives
~ The Economic Growth Center was founded by members of the
Yale Economics faculty in 1961 to analyze the process of
economic development and relationshipé among countries. The
Center does not attempt to promote particular development
policies; its strength lies in its faculty's diverse
specialties, scholarship, and intellectual independence.
Nonetheless, the Center is continually engaged in pursuing an
agenda of research that holds promise of improving policy and
enhancing the prospects for economic development. As private
individuals, faculty members at the Center act as advisors and
consultants to governments and foundations on various matters of
development.
Twenty-five years ago the Center's research program,
relying primarily on analytical models of development and
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utilizing national income accounts, emphasizeq .
structural changes which accompany moderp eco‘ailH.ariti iy
While the nature of the aggregate devel opment Proces, c gr°wth.
important topic of study, in the last decade p newre,rains
research has emerged that deals with the behavior i 'fOCus

households and firms. Thig nNew line of wor

of
. ‘Mdiyig,
k 1nClugeg N
use of : =
statistical methods in the analysis of large sample surv's‘ultabl,e
eysl

application of microeconomic theory and tpe

Publications

Results of the Center's research ar
academic, business, and government communj
channels. Discussion papers, which report on preliming
are distributed along with journal reprints
academic and research libraries in the Unit

with whom special exchange relations have been establisheq, In
return, these librarijes provide their own books, monographs ang
periodicals which constitute the core of the Economic Growth
Center Library Collection. Book-length studies, resulting frop
Center research and conferences, are pPublished by vale
University Press as well as other publishers. The Annual Report
of the Center describes current activities and summarizes
research findings; it is available on request. A list of this
year's books, Center Papers and discussion papers is provided in
Appendix B. Books may be ordered directly from the publishers,
papers from the publications office of the Center.

International and Development Economics

With the cooperation of the Economic Growth Center, the
Department of Economics offers a one-year program of study in
International ang Development Economics leading to the Master of
Arts degree (formerly the IFEA degree). The Program is an
intensive course of study in economic theory, trade afld
applications for those with a professional interest in
international economics and development. Most students in the
Program have experience in central banks, foreign ministries:
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Planning agencies, and other public and private agencies
concerned with international economics and development.

Visitors
Visiting scholars are selected from a pool of applicants

each year, generally in February or March, for the academic year
starting in September. Since the Center has no funds for the
support of visitors, applicants must indicate how they plan to
finance their visit, as well as include their vita, proposed
research agenda, and examples of their research. Visitors are
encouraged to secure funding for local research assistance and
for computational and secretarial services. Applicants are
chosen primarily on the basis of their proposed research and the
way it fits into the Center's current work.

~ Postdoctoral training provides an important opportunity for
younger .scholars to audit advanced courses and participate in
workshops at Yale, while undertaking their own research under
the direct supervision of Center faculty. Postdoctoral
fellowships may be available. from a variety of sources, although
advanced planning is important since granting agencies réquire
considerable lead time in their review of fellowship
applications. In recent years, fellowships were obtained in
economic demography from the Center for Population Research, the
National Institute of Child Health and Human Development, the
Hewlett Foundation, the Population Council, and the Rockefeller
Foundation.

The Library :

The holdings of the Economic Growth Center collection focus
on materials relating to statistics, economics, and planning in
over 100 developing countries. It is one of the most extensive
collections of its kind in the United States. Specialized
reference services provided by the Yale Social Science Research
Library ensure that aoguisitions are informed, consistent, and
up-to-date. '
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B offices and some U
[ traditionally provides support for basic research in the socia]

sciences but pecause of a general decline in that support, the
er has sought a greater share of its support

| EconomiC Growth Cent
from the private sector —-- from poth corporations and
jndividuals. . i
The program of research at the Center could not continue
ources outside of Yale. These

without funding from many S
additional funds allow faculty members to extend and deepen the

scope of their research commitments by releasing them from
full-time teaching obligations during the academic year and by
sponsoring their research during the summer. The productivity of

earchers is greatly enhanced by the Growth Center's
of an experienced support staff:

administrative, and

res

employment on a long-term basis

research assistance and programmingr

secretarial services.

The Center has also been involved in financing the
collection of data abroad to facilitate research. Collecting
primary data is costly, and documenting and disseminating thesé

data in the form of computer files is complex; yet these

much of the pioneering research

activities are essential to
and

performed at the Center by faculty, graduate students,
visitors. The installation of the Center's own data processing
ef.IUipment, word processing, and high-speed communication 1inks
:;:hlat:: ::lczdmainframe.computer have been timely investments in
; e, for which grant support has been essential.

e P ;:3::: sgf:nts were made by the Andrew W. Mellon Foundationr
o i ncates Department of Agriculture, EMBRAPA, the

es Foundation, the General Service Foundationr

__4
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the National Institutes of Health, and the Japan Foundation.
Broader, multipurpose grants less tied to specific projects were
made by the William and Flora Hewlett Foundation, the Exxon
Educational Foundation, the Rockefeller Foundation, the Taiwan
Institute of Economic Research, and private individuals. These
broader grants are especially important as seed money to enable
the Center to start small projects that would otherwise not be
possible before individual funding is secured. The funds are
used to develop research in important frontier areas for which
research funding may not yet be available; to respond flexibly
and quickly to new challenges and research opportunities as they
arise; to help hire>exceptionally able junior faculty prior «to

the availability of project funding} and to cover staff costs
incurred between projects.

Advisory Cammittee
The Economic Growth Center benefits from an Advisory
Committee consisting of outstanding business leaders concerned
with the developing countries. The Committee provides a forum
for consideration of basic issues of Center strucﬁure,
organization, research focus, and finance.
Members of the Advisory Committee in 1985-1986 are:
Henry J. Heinz II, Chairman of the Board, H.J. Heinz Company
(Co—-Chairman) ;
Malcolm K. Brachman, President, Northwest Oil Company
(Co-Chairman) ;
David E. Bell, Professor of Population Sciences and
International Health, Harvard University;
Jack F. Bennett, Senior Vice President, Exxon Corporation;
Irving S. Friedman
Ichiro Hattori, President, Daini Seikosha Company, Ltd., Tokyo,
Japan;
James L. McCabe, President, McCabe Capital Managers Limited;
Robert R. Nathan, Chairman, Robert R. Nathan Associates;
John R. Petty, President, Marine Midland Bank, Inc.;
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Alexander M. Vagliano, Former Executive Vice President;
Guaranty Trust Company;
Paul C. Warnke, Partner, Clifford & Warnke, Former Director,

United States Arms Control and Disarmament Agency.
Staff

During 1984-85 the Economic Growth Center professional staff
included 12 Yale faculty members, 3 visiting faculty members, 5
postdoctoral fellows, 8 visiting scholars and a permanent
support and administrative staff of 11, listed above on page ii
and iii.

At the end of the academic year Louka Katseli resigned from
Yale to return to her position as Director General of the Greek
Centre of Planning and Economic Research. Brian Wright resigned
to accept an appointment at the University of California at
Berkeley, while Zvi Eckstein resigned to accept an appointment
at the University of Tel Aviv in Israel.

Willem Buiter accepted an appointment as Professor at Yale,
resigning his ties with the London School of Economics.
Vassilis Hajivassiliou moved to the Center upon completing his
Ph.D. at M.I.T.

Andrea Ross left to take a position elsewhere in the

University. Barbara McCann joined the secretarial staff, and
Lois Van de Velde rejoined the Center.

Morgan

Postdoctoral Fellows b
In 1984-85, three fellows were affiliated with the
Postdoctoral Program in Economic Demography, coordinated by the
Growth Center. Joyce Cooper, from the University of
Pennsylvania, studied the determinants of migration and the role
of uncertainty and asymmetric imperfect information in United
States migration decisions, and extended her studies to the
process of rural-urban migration found in low-income countries.
: Charles Griffin, a second-year NIH postdoctoral trainee,
originally from the University of North Carolina, worked on the
demand for health care and its effects on child health in the
Philippines. Shahidur Khandker from Bangladesh, a Rockefeller
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Fellow with research support from the Hewlett Foundation,
studied women's roles in rural households. Two additional
fellows worked at the Center. Ijaz Nabi was a Fulbright scholar
from Pakistan analyzing industrialization in light engineering
firms. Edna Angeles, a research fellow from PIDS in the
Philippines, studied rural linkages in the development process.

Visitors in 1984-85 included: Willem H. Buiter, Visiting
Fisher Research Professor, on leave from the London School of
Economics, who worked on macroeconomic policy design in open
interdependent economies; Elmar DaCruz, research economist with
EMBRAPA in Brazil, who worked on regional differences in
technical change in agriculture; James J. Heckman, Visiting
Fisher Research Professor from the University of Chicago who
gave a series of lectures on microeconometrics. and worked on
models of fertility spacing, discrimination, and labor market
outcomes; Jan Hoém, Professor of Demograth at the University of
Stockholm who worked on models for study of longitudinal life
event histories; Daemo Kim from Chung An University in Korea
whose interest was in labor; Daniel Landau from the University
of Connecticut at Waterbury continued work on agricultural
economics; Sudipto Mundle from the Centre for Development
Studies in India; Terry Roe from the University of Minnesota at
St. Paul, who worked on agricultural household models; James
Roumasset from the University of Hawaii, who worked on models of
household behavior and institutional change; Chikayoshi Saeki of
Saga University in Japan continued his work on the personal
income distribution in Japan; and Toshiko Tange from Kanto
Gakuin University in Japan who worked on issues of international
trade. Visitors for 1985-86 are listed with the other current
staff at the front of this Report.
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(Discussion Paper No. 483). He finds that the levels of

consumption, of employment, and of foreign trade in strategic
industries that are market-determined may be different from

those levels deemed desirable from the point of view of
security. Although foreign trade intervention may contribute to
the achievement of some objectives, it is not the optimal form
of intervention for it does not achieve its goals at the least
cost in temms of foregone welfare.

Arguments for national security may also be based on
economic considerations of externalities. For example,
potential aggressors may covet a nation's wealth; to deter them,
defense expenditures are judged to be needed. In accumulating
wealth, however, citizens ignore the extra defense burden that
the additional wealth imposes on society. In other words, the
impact of private wealth accumulation on national security is
not perceived as part of the private decision-making calculus
and may on the one hand lead to a greater accumulation of wealth
by individuals than is socially desirable. If, on the other
hand, private producers anticipate that during wartime price
ceilings may be set on their products, they may build up~ less
productive capacity than is socially desirable. 1In all such
cases, unless this externality affects foreign trade adversely,
intervention in such trade is not cost-effective.

Another arqument for intervention is grounded on the
probability of adversaries imposing trade embargoes or economic
sanctions during hostilities, a possibility that is likely to be
ignored by competitive (atomistic) producers and consumers. The
threat of such sanctions and trade controls has been used
strategically in the pursuit of defense as well as foreign
policy goals. For instance, the export of strategic commodities
and weapons, as well as transfer of sensitive technologies to
the East, is subject to government control in the West.
Historically, economic sanctions and embargoes have been used
repeatedly. Yet neither theory nor experience suggests that
such policies are likely to be successful in most situations in
achieving the desired objectives. The literature on East-West
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trade relations and/or the arms race amply bears
conclusion. Ut thig
In another paper, Srinivasan (with Jagdish gy,
considers the theory of "Directly Unproductive Profit-
(DUP) activities, examining their implications for
theory. Two classes of DUP activities are distinguig

agwat j)
seekingn
SConamje

in which the DUP activity is triggered by policy that : one
exogenously specified (e.g., tariff-revenue seeking tpat rltself
from pre-specified tariff); the other in which pyp aczsults

v

emerges endogenously from policy (e.g., ity

et L FAriff seeking)
Implications for both positive and normative modes of analySi;
in economic theory are considered in depth for botp these
classes of DUP activity.

The research of Michael Jones has focused ¢p the
macroeconomics of open economies. The performance of the world
economy over the recent period of floating exchange rates has
sharply modified our view of the costs and benefits of flexip]e
‘exchange rates. Exchange rates have been volatile. They haye,
apparently, been slow to adjust to long-run levels, and their
movements have not tended to reduce the impact on foreign
employments and escalations of policy actions at home. These
broad features of the world economy are incorporated in models
containing three key situations: first, private market
expectations of future government policies strongly influence
the current levels of forward-looking variables, such as the
exchange rate; second, sluggish movements of some nominal
variables, such as nominal wages written into long-term
contracts, make the dynamics of employment and inflation a
concern of policymakers; and, third, cont;rol by national
governments over national cbjectives is confounded by spillovers
from the actions of foreign governments. The description and
" implementation of optimal macroeconomic policies in such an
environment are the subjects of Jones's theoretical work.

One set of issues deals with the conduct of policy OV€
when the private sector is farsighted. The raditional
techniques of dynamic optimization are not suitablé for

r time

e
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analyzing these issues, for traditional techniques suppose that
governments today can commit themselves to the policies that
will be implemented in the future. When such commitments are
impossible, policies for the future are not directed at today's
problems. The course of policy when private markets are aware
of this fact is determined by the subtle interplay of policy
makers' views on what private markets expect in the future and
private market views on what the course of policy is likely to
be.

In his working paper "Open Economy Monetary Policy: An
Application of Dynamic Games,™ Jones surveys and compares
several ways of modelling this interplay. His example is the
much discussed result that employment—conscious governments will
generate excessive inflations in their attempts to surprise
anticipating private markets with higher price levels. This
result, he arques, is sensitive to the dynamic structure of the
economy and to the model of the government-private market
interplay. The contrary result sometimes voiced in the open
economy literature—that governments tend to expand money too
slowly and leave real exchange rates excessively appreéiated
during employment downturns--is also found to be possible.
There appears to be no hard-and-fast answer to this perennial
policy issue. But, it is hoped, the ambiguities suggested by
Jones's theoretical model can quide empirical explorations of
structural parameters and of government-private market
interaction.

In a second working paper, "Exchange Rate Surveillance,
Policy Coordination, and Time Consistency," Jones supplements
the analysis of the interaction of governments and the private
market with that of the dynamic game played between national
governments. The key issues here are the benefits achievable
from the explicit coordination of national policies and the
extent to which I.M.F. surveillance of countries' exchange rate
policies can substitute for explicit coordination. The paper
demonstrates the somewhat unsettling conclusion that
surveillance may substitute too well for coordination; that is,
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: esence of farsighted markets., cooperation among
in the PI o account for spillovers from one country ¢,
another can lower national welfares. Again, Jones finds .
the benefits of surveillance (if any) 'and the precise form f
surveillance ar€ sensitive to the magnitudes of key structyra
parameters. The model provides a useful check on the robustpegg
of recent simulations of more complex models that focused o
similar issuess and it suggests someé qualitative results whjcp
agd to the ongoing debate on the form and desirability of
surveillance in a regional (€.g.r E.M.S.) and global (e.gq.,
I.M.F.) context.

In papers on exchange-rate policy, Louka Katseli analyzes
both theoretically and empirically the process of real exchange-
rate determinati-on in the major OECD countries. 1In "Real
Exchange Rates in the 1970s" (Discussion Paper No. 403), the
determinants of real exchange rate behavior are investigated in
the context of a simple two-country model with traded and
‘non-traded goods. The empirical section of the paper studies
the interconnection between nominal exchange rates and domestic

governments t

and foreign prices in thirteen industrial countries. In almost

all cases financial ma;kets appear to clear more quickly than

goods markets. Thus, domestic prices exhibit more sluggish

adjustment relative to nominal exchange rates. Three rough

| groupings of countries emerge from the empirical analysis: the

,; large industrialized countries (with the possible exception of

Japan), the Scandinavian countries, and the smaller European
countries.

In the major industrialized countries, exchange rates can be

considered : . .
Predetermined with respect to relative prices. Past

movements of nomj
inal exchange rates, however, influence foreign

Prices in ga h
Possession of vy that is consistent with these countries'
market power. 1In all small countries, with the

exception of Bel 4
gium, the :
be affecteq by laggec,] nominal exchange rate does not seem tO

foreign :
Price
tevel of traded goods can be considered similarly

domest i i
by 1 Stic value-added deflator, however, i
agged values of foreign prices.
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Differences across countries emerge in terms of their
adjustment to innovations. "News" that affects nominal exchange
rates and domestic prices is positively correlated in Austria,
Belgium and Italy, and negatively correlated in the Netherlands
and the Scandinavian countries. This effect could be the
outcome of more independent nominal exchange rate policies in
the northern countries as opposed to integrated policies of the
countries in the European Monetary System. There are also
substantial differences in the response to innovations.

The central hypothesis of the paper on "Discrete Devaluation
as a Signal to Price Setters" (Discussion Paper No. 467) is that
both the extent and speed of adjustment of the real exchange
rate is affected by the way in which the central bank manages
the nominal exchange rate. Within a monopolistic price
adjustment framework, firms tend to strengthen their
expectations about two determinants of pricing decisions—an
overall increase in costs and an aggregate (as opposed to a
local) shift in demand for the firm's output. Thus, it is shown
that an unexpected devaluation of the exchange rate shortens
implicit price contracts and increases the rate of price
adjustment in the non-traded goods sector. In this way discrete
change in the exchange rate acts as an "information signal" that
leads to fast overall adjustment of non-traded goods prices.
The hypothesis is tested and not rejected at the macro, sectoral
and firm levels on the basis of macro and micro data on Greek
prices before and after the January 1983 discrete devaluation.

Finally, in a paper entitled "Emigration, Repatriation, and
Economic Policy: A Greek Perspective," Katseli analyzes the
migration-repatriation cycle as a decision-making process on the
part of the individual migrant. This process is broken down
into the choice about emigration, the timing of the decision,
the country of destination, the size of the accompanying family
unit, the length of stay abroad, the allocation of savings
between the country of origin and destination (emigrant
remittances), and finally the choice to return to the home
country. The paper then analyzes the effects of these decisions
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on a country's output and its sectoral Composit i
its trade pattern, the terms of trade,
and its balance-of-payments. The empir
in this paper draws inferences not

th i as
. € real exch . On
1cal evigence Tate

M agqre
gate
ample Survey &

only frq
time-series analysis but also from g small g

recent repatriates from West Germany to Greece,

Kenneth Kletzer has been studying a number of

o M . . heoretical
topics in international borrowing and lending. ope Signify
1

issue is the effect- of the degree of opemness of a COuntca?t

Iy's

capital market on the benefits of trade libera]
response of a country's capital account to changes jp trade
policy. Policies selected by countries to reduce TeStrictions
on international transactions have been diverse:

ization and the

Chile IEmoved
trade barriers while leaving capital restrictions inﬁact.

Argentina opened its capital account while retaining trage
restrictions. Japan has recently agreed to U.S. demands tq
remove some of its capital account restrictions. On the other
'side of the issue, the U.S. Congress has considered proposals
for import taxes aimed at stemming the recent influx of capital.

Both the normativé and positive aspects of this issue are
studied in a series of papers by Kletzer coauthored with Charles
Engel of the University of Virginia. While a large number of
different approaches with different underlying assumptions could
be chosen, the authors use two-sector full-employment optimal
savings models appropriate for addressing questions related to
efficiency. Such models provide a benchmark for evaluating the
dynamic effects of trade policies.

The dynamics of the current account and trade balance
following the imposition of tariffs or taxes on foreign
borrowing are studied in "Current Account Policies" (Discussion
Paper No. 477). This paper examines a small open—economy model
consisting of two sectors—one that produces a good that can b
currently consumed or invested, and another that is @
consumption good only. The first camposite good is produced
using labor ang capital, while the second pure consumption good
uses labor and land in production. This structure is th°
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simplest arrangement which allows a capital good to be produced
and traded, as well as permitting international transactions in
financial assets. Because international borrowing is inherently
a dynamic phenomenon, the model is an intertemporal one. The
dynamics of the current account are described over an infinite
horizon to allow a distinction between short-run and long-run
effects of policy changes, that would be impossible in a simpler
two-period framework. Also, an infinite horizon allows for
steady-state trade deficits or surpluses; per capita net holding
of foreign assets can remain non-zero. Households are assumed
to maximize an intertemporal utility function that gives rise to
a general form of savings such that they save or dissave
according to whether their current wealth is less than or
greater than some target level.

The paper shows that if a tariff is placed on the
consumption good, capital is immediately traded for bonds,
leading to an initial current account surplus. If the tariff is
placed on the composite good, the desired capital stock of the
country increases, which leads to an initial current deficit.
In either case the process of adjustment back to steady state
entails current account surpluses as wealth is accumulated. 1In
the first case, the steady-state trade deficit rises with an
increase in the holding of foreign assets. In the second case,
with a tariff placed on the composite good, the effect on the
long-run trade balance is ambiguous. In any case, the
imposition of the tariff reduces national welfare regardless of
its effect on the trade balance or current account.

An alternative policy aimed at reducing current account
deficits is the imposition of a tax on foreign borrowing. The
immediate effect of the imposition of a borrowing tax is an
export of capital for foreign bonds. Savings are shown to
increase so that there is a current account surplus as the
economy adjusts to steady state and an increase in the
steady-state trade deficit.

"The Dynamics of Trade and Capital Account Liberalization"
(also with Engel) addresses the dynamic effects of
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Capital in a Two-Sector Model" (Discussion Paper No. 469),
Kletzer and Engel investigate the dynamic pattern of borrowing
of a small country intending to purchase capital equipment on
international markets. The country produces capital and a
non-traded consumption good, but may wish to borrow or lend
capital to achieve a higher level of welfare. Most examinations
of optimal international indebtedness focus on borrowing
directly for consumption. In this model, higher levels of
consumption are the ultimate goal of borrowing, but consumption
goods cannot be borrowed directly.

The paper is concerned in particular with changes in
borrowing patterns as the time horizons of individuals in the
small country change. In this model, a shift in time-preference
favoring the future leads to higher steady-state consumption at
the expense.of current consumption. If consumables were
borrowed directly, then such a cut would lead immediately to
less borrowing or more international lending by the country. It
follows in this model that the capital stock employed in the
consumption goods industry must be reduced. If the consumer
goods sector is capital-intensive, the country must reduce its
capital stock immediately by lending abroad. However, if
consumption goods are labor-intensive, the overall capital stock
must rise, which requires foreign borrowing. This case offers a
possible explanation for the question of why a country that
becomes more future-oriented and wants to increase its long-run
wealth may wish to increase its foreign debt. A second issue
addressed in this paper is the stages of the balance of
payments. In this model, optimizing households in an initially
capital-poor country will borrow to increase their capital stock
but then reduce their foreign debt over time as wealth is
accumulated. The country could eventually become a net creditor
to the rest of the world. This model has been extended to
demonstrate an adjustment motive for foreign borrowing when

capital is imperfectly mobile between the two industries in a
two—country setting.
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in progress: nrhe Impact of Technologica)
B paperternal Indebtedness," Kletzer considers tpe
n Ex productivity (1) under regimes of both free

and protections (2) with traded goods, and (3) within gy
trac.l;l boirowing model. The immediate response of foreign
optl

_ nnological progress depends upon the factor bjag
porrowind

to tec . .
the improvements and the relative factor intensity of tpe
of the

affected sector. The dynamic path of t-he Cur.rent account
depends upon how households allocatt.e their optimal savings,
Productivity improvements under a reglme. of free tra.de lead to
an increase in the current account deficit and to an increase ip
the steady-state trade surplus. Immiserizing technologica)
progress (in a tariff-distorted economy) will often lead to an
current account surpluses because of a reduction ip

effects of improving

increase in

permanent income.
Kletzer continues to study the relationship between

sovereign immunity and international capital mobility. An
‘earlier paper has been extended to incorporate the rescheduling
of debt in an intertemporal optimizing model of borrowing under
sovereign risk, in which national income is subject to random
fluctuations. While lenders have an incentive to reschedule
loans rather than allow debt repudiation and impose consequent
penalties, the presence of a rescheduling option relaxes the
incentive for voluntary full repayment of debt. These incentive
issues imply loan contracts of short maturities with frequent
debt rescheduling in equilibrium. This line of reasoning is
being extended to incorporate capital accumulation in order to

understand better the relationship between indebtedness and
access to international credit.

2. Patterns of Mational Development

affectin has been studying envirommental conditions
9 the quantity ang quality of change in technology in

OIS of developing countries. His worK
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historical experience of the Indian and Japanese cotton textile
industries in both weaving and spinning. Several related
papers, coauthored with other members of this NSF-supported
research activity, including Keijiro Otsuka of Tokyo
Metropolitan University and Gary Saxonhouse of the University of
Michigan, were completed during the year and are now being
prepared for publication.

Currently Ranis is investigating rural linkages in
developing countries, with special emphasis on the impact of
rural non-agricultural activities on agricultural productivity.
The experiences of the Philippines and Taiwan are being examined
to test empirically various theoretical propositions. The
project's objective is to gain a better understanding of the
concept of rural balanced growth, a concept that has been
somewhat neglected in recent years.

From our current vantage point it is readily apparent that
since World War II some low-income countries have adopted
development policies that have accelerated their development,
whereas others pursued policies that resulted in slower rates of
growth. John Fej and Gustav Ranis are beginning a projécti that
tries to identify factors fostering the evolution of policy in
contemporary low-income countries over the last 35 years
(1950-1985) that encouraged long-run growth. After the Second
World War most LDCs adopted mixed economic systems that combined
a large governmental presence in the economy with elements of a
market system. The researchers' goal is to investigate the
characteristics of institutional change in developing economies
to determine whether liberalization takes place during the
course of development, that is, whether political forces
gradually withdraw from the econamic system and permit the
changing balance of economic rewards (prices) and productivity
to dictate increasingly how economic resources are allocated.

The research will measure institutional change by comparing
rates of change in development-related policies within
countries. For Taiwan, Fei and Ranis have identified more than
sixty such activities over time, roughly categorized in ten
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policy areas: domestic fiscal and taxation policies; exter
focussed fiscal and taxation policies; interest rates; excnally
rates; capital movement; agriculture; labor, manpower hange
education; science and technology; public enterpriSeS: ang
development planning. From such a policy matrix 5 gr'adand
liberalization trend in Taiwan can be clearly detecteg from 1::1
to 1985. The relationships between policy evolution ang t:wo
other phenomena, change in the structure of production ang th:
political process of policy formation will be analyzed. Lessons
from this study of the evolution of policy, Productiop
structure, and liberalization in the highly successful Nica'g
(newly industrialized countries in Asia) may be transferable tq
other low-income countries (e.g., those in Latin America).

John Fei continued his research on the economy of minlarﬁ
China, both historical and contemporary. Historically, the
period 1840_1940 was a long transitional growth phase when
traditional China was penetrated by Western influences through
trade (in the 19th century) and capital movement (in the 20th
century). While the major economic events in this period have
been documented quantitatively and qualitatively, it is Fei's
purpose to investigate the possibility of forming a theory of
growth. By applying contemporary growth theoretic ‘notions, in
particular the theory of growth of open dualistic labor surplus
economy, he plans to give the transitional growth story and the
observable facts a more logicaily coherent form.

Fei's interest in mainland China is focused on three facets:
(1) the foundation of post-World War II growth under Communism
in terms of prewar economic structural characteristics; (2) the
phases of economic and political evolution in the
1950-1985; (3) an assessment of the cause and the prospect of

the liberalization movement of recent years.

period
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In a paper with Clive Bell, "On the Uses and Apuses ©
Economy-Wide Models in Development Policy Analysis/" -T——’u"
models 1

Srinivasan discusses the evolution of economy-wide .
development policy analysis. The study traces developmif(;;ly
modeling efforts from early exercises that Jescribed techno

e
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in terms of fixed input coefficients--thus assigning a limited
role to prices in determining the choice of production,
consumption and investment activities—-to contemporary models
that treat prices as endogenous. These new models use a
computable general equilibrium (CGE) framework in which
technology is described in terms of production functions that
allow continuous and smooth substitution among inputs.

This evolution in thinking about constraints on the
development process reflects a growing dissatisfaction with
development planning for mixed economies that have large private
sectors. In these countries, the implicit assumption of early
models—namely, that a sufficient number of policy instruments
are available to ensure that the private sector conforms to any
desired plan—-is simply not valid. The questions that can be
profitably addressed by CGE models are nonetheless restricted in
important ways by the nature of the models' theoretical
foundations, though models could be improved through the
introduction of noncompetitive behavior and various forms of
rationing. Moreover, what CGE models can say about income
distribution is limited, and their treatment of factor
employment is not wholly convincing, resting as it does on
simple specifications of the way the labor market works. More
important, they are ill-suited to analyze dynamic processes
involving accumulation and inflation. Skillfully used, however,
they may improve resource allocation by facilitating the
formulation of medium-term development plans. They can assess
the resource pulls exerted by policy reforms and development
plans, and they yield shadow prices appropriate to
distortion-ridden economies. Their fruitful application to the
analysis of dynamic processes may, however, have to await the
laying of more satisfactory theoretical foundations than those
available to applied model builders in the past.
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Patents :
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that (4) the grant be contestable ex post only on grounds of
fraud.

Wright notes two great advantages of the current patent
system: there is no need to devote public resources to the task

of evaluating the worth of a discovery prior to its award,
the patentees are self-selected.
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have been available for a reasonable time, and if the patent is

valuable enough to justify the cost of application, then the
innovation should be considered "non-obvious."

A related topic in Robert Evenson's research is the
relationship between R&D and technical change in agriculture and
other sectors of the economy. In particular, he is concerned
with learning how R&D expenditures are related to certain
intermediate inventive outputs, such as patents. This
relationship can be valuable in measuring international
competitiveness because patent counts are readily availablé. In
"International Invention: Implications for Technology Market
Analysis" (in 2Zvi Griliches, ed., R&D Patents and Productivity,
University of Chicago Press, 1984), Evenson studies the
patenting patterns of OECD and newly-industrialized countries.
A more detailed analysis will rely on OECD data related to R&D
expenditures by industry; this information will then be matched
with patenting data for these countries. The problem in such a
comparison is that there is no readily available concordance
within the industry in which a patent originates, the industry
in which it is used (distinctions which are often difficult to
determine), and the class to which the domestic patent office
assigns it. Thus, matching R&D expenditures to patent counts by
industry has heretofore proved quite difficult. However, Evenson
is working to construct such a concordance for the United States
using Canadian Patent Office data which assigns Standard
Industrial Codes to each of its patents, about 60 percent of
which originate in the United States.

4. Public Finance, Economic Institutions and Sectoral Analyses

In a paper with JoSeph Stiglitz of Princeton, Raaj Kumar Sah
analyzes the consequences of changing the terms of trade between
agriculture and industry for capital accumulation and for the
welfare of workers in different sectors (American FEconomic
Review, March 1984). This issue was central to the Soviet
industrialization debate and it remains important in today's
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developing world. Through a simple general equilibrium mode],
the authors show that a price squeeze on peasants inc
accumulation (as Evgeny Preobrazhensky argued),
makes both urban and rural workers worse off (
Preobrazhensky's contention).

reaseg
but that it

contrary tq
The desirable changes in terpg of
trade are shown to depend on intertemporal valua

tions, but,
within a range, not on the rural-

urban welfare trade-off,

The
characterization of the optimal terms of trade is simple, one ip
which the role of welfare weights and of relevant empirical

parameters are easily ascertained. The authors then extend the

analysis to economies with labor mobility and unemployment and,
using a simple model with rigid industrial wages, show that the

optimal terms of trade entail a tax on the urban sector; &

subsidy to the rural sector, and a level of urban empl oyment

such that the urban wage exceeds the marginal product of urban
workers.

In another paper with Jere Behrman, Sah develops models to
explore the donor's absolute and relative inequality aversion—-
and therefore the equity-productivity trade-off--implicit in the
international distribution of aid (Center Paper No. 369). The
approach has three strengths: the economic model can
distinguish between equity and efficiency; relations estimated
are based explicitly on the theoretical modeling; and estimating
forms are parsimonious in data requirements.

A general framework for analyzing shadow wages in LDCs is
developed by Sah and Stiglitz (Discussion paper No. 470). The
paper focuses on (1) the differences between domestic and
international prices, (2) equilibrating mechanisms in the
economy, (3) endogeneity of earnings in industry and
agriculture, (4) consequences of the creation of industrial
employment for agriculture, and (5) migration and unemployment.
The reduced-form relationships, which are central in determining
the shadow wage, are identified and used to obtain general
formulas for the shadow wage. These formulas can be specialized
to alternative technological, behavioral, or institutional
settings. This approach yields new results concerning the
relationship between the shadow wage and the market wage.
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Ijaz Nabi, a Fulbright scholar visiting at the Center,
completed several papers on Pakistani development that analyze
the early phase of industrialization in a developing country
through a focus on the light engineering industry in Pakistan.
He examines the role of markets, such as those for labor and
capital, as well as the role of entrepreneurs"in investment
decisions and firm efficiency.

Swbcontracting as a form of industrial organization is
widespread in the engineering industry in Pakistan. The nature,
incidence, and importance of subcontracting are describéd in
Nabi's Discussion Paper No. 480. The study is based on a survey
of parent firms (those that subcontract work out) and vendor
agricultural machinery firms (those that subcontract work in) in
the Punjab province of Pakistan in the spring of 1984.

Earlier studies of agricultural machinery in Pakistan
reported that large and small firms coexist, producing a
homogenous product. This view of the industry implies that
there are no scale-related barriers to entry. The existence of
widespread subcontracting arrangements that Nabi observed,
however, suggests that there is process (or component)
specialization rather than product homogeneity in the industry.
This finding is consistent with Adam Smith's view that with
expansion in market size, process specialization (division of
labor) follows. In a growing agricultural machinery industry,
which does not require a continuous production process, large
firms find it attractive to subcontract processes or components
to small firms.

Nabi focuses on the linkages and complementarities that
exist between small vendor firms and large parent firms. These
linkages operate primarily in the credit market and in the
exchange of technical know-how. The main complementarity is in
terms of process or skill specialization. All of these are
important, but in many ways the most important linkage is the
one forged in the credit market. It is quite certain that many
vendor firms would be unable to continue operations, given that
credit markets function so poorly, without credit arrangements
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‘ with their parent firms. The advantage to parent £y
. . I'ms
course, is that it enables them to contract-out Processeg ¢+ of
—‘thus

saving labor, capital and organizational COStE~~to Firme
they can supervise closely, which ensures that cont that

specifications and delivery schedules are met fact

This ;
important in the absence of a formal legal machinery fls
enforcing contracts. Thus, subcontracting arrangementg sug o

gest

that both small and large firms coexist in the industrialization
strategies of developing countries. Viewed in th‘is light tpe
debate that sees the emergence of small and large firmg =
competing strategies for industrialization ignores important
underlying issues.

It has been argued that government intervention in financia)l
markets results in costly misallocation of capital. Fayoreg
firms obtain capital often at negative real interest rates ang,
as a result, tend to over-capitalize, which leads to excess
capacity. Firms that are unable to borrow in these markets face
very high real costs of investment and are often under-
capitalized. While this argument has been challenged at the
macro level, there are few micro studies that examine the
issues directly. A study by Nabi (Discussion Paper No. 481)
attempts to test these hypotheses using firm-level evidence that
he collected in 1982-1983 in a survey of 119 firms manufacturing
farm machinery in Pakistan, 23 percent of the 514 firms in the
industry.

The objective of this paper is to investigate the difference
in investment behavior of firms with unequal access to the
capital markets. In the absence of complete information,
bankers attach importance to such observable features of firms
as past capital stock and profits, product specializationr
entrepreneurs' education and biradri (kinship). It appears th?t
firms based in small rural towns are more successful 10
borrowing in the formal market, perhaps because bank branches
are few and managers can easily spot firms likely to succeed. .

Nabi hypothesizes that firms that can borrow successfully 1
formal capital markets invest according to the standard flexible
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accelerator model, while those unable to borrow simply invest
past profits. This hypothesis is statistically tested using a
two-stage switching regression model with a criterion function
that differentiates firms by whether or not they have access to
formal capital markets. The results show that compared to
non-borrowing firms, borrowing firms invest more, have a higher
capital-output ratio and find it less difficult to adjust to
their desired capital stocks.

Given the central role of savings and investment in theories
of econamic development, surprisingly little attention has been
given to the microeconomic foundations of savings behavior in
low-income countries. Theoretical and empirical work on this
topic is being planned by various faculty members at the
Economic Growth Center and should evolve in the next few years
as a major focus of research activity. It has long been
believed that during development a conflict arises between rapid
growth and capital accumulation on the one hand, and equity in
the distribution of income and/or capital ownership
concentration on the other. When rigorously formulated, a
conflict thesis involves a relationship between the rate of
growth of capital stock (a macro-economic magnitude) and the
direction and rate of change in the pattern of capital ownership
(i.e., the rapidity and direction of change in the degree of
inequality of capital ownership by families). Purely
theoretical research by John Fei emphasizes the dynamic relation
between the patterns of family savings and the pattern of
capital ownership (in subsequent periods). The rules of savings
constitute the focal point of his theoretical inquiry.

T. Paul Schultz plans to explore the distribution of
physical assets and human capital by family in Malaysia. The
objective is to estimate how unanticipated and presumably
unwanted fertility may affect wealth inequality and
intergenerational bequests of both formal education and physical
wealth by parents to their children. Data from Malaysia will be
studied with Mark Rosenzweig. Since a negative consequence of
rapid population growth is its presumed capacity to reduce
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capita, this research on personal savings ip Malaysia
provide some evidence about an unsubstantiated byt Potent;
important linkage of rapid population growth to econ
development.

5. Agricultural Economics

Robert Evenson is currently working on a Project for the
U.S. Department of Agriculture with former Growth Center visitor
Wallace Huffman. As part of the project, they are Writing 5
book that documents the impact of agricultural research ip the
United States from 1890 to the present. Among the questiong
they address are: how has the scientific personnel of
agricultural experiment stations changed; how has the training
of scientists changed; what biological, mechanical ang
postharvest inventions has agricultural research produced (ang
why does it produce some much more easily than others); what has
been the effect of research spending by each state on the
productivity of its crops and livestock; what are consequences
of research, extension, and schooling on the output supply and
factor demand; and how has public political support for
agricultural research changed, espeéially following the one-man,
one-vote reapportionment mandated by the Supreme Court in 1964.

The book breaks new grdund in several areas. In the
training of agricultural scientists, Huffman shows that the
proportion of scientists graduating with degrees in basic
sciences has fallen during the 1970s, while the number of
foreign-born agricultural science graduates has risen steadily.
In analyzing the effects of research on output supply and input
demand, Huffman and Evenson use a relatively new PrOdUCti?n
function technique to disaggregate agricultural outputs. _Th_ls
technique makes possible an important improvement 1in

i h
agricultural productivity estimates because many outputS: S‘.’c
Joint production

produce

as corn and swine, are jointly produced.
implies that an improvement in the. technology used to

ikl
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one output will affect the production decisions regarding the
other.

In another paper by Evenson and Susan Rose-Ackerman ("The
Political Economy of Agricultural Research and Extension:
Grants, Votes, and Reapportionment," American Journal of
Agricultural Economics 67 (1), February 1985) the
reapportionment ordered by the Supreme Court is shown to reduce
the demand for expenditures on agricultural research since it
reduced the overrepresentation of rural citizens (usually
farmers) in state legislatures. They also find that the
matching-grants system employed for federal-state grants lowers
the perceived price of these state expenditures and stimulates
state spending over and above that required to match fully the
federal allotment.

Research fellow Daniel Landau and graduate student Dale
Ballou are constructing a total factor productivity index of

United States agriculture. By calculating the productivity
growth of each factor input, this project will account for the
total agricultural productivity growth during the last 35 years
(the agricultural sector has had one of the highest productivity
growth rates of any United States sector) by calculating the
productivity growth of each factor input.

Evenson has also produced two papers on the impact of
research done by International Agricultural Research Centers
(IARCs) on the domestic research spending by developing
countries. The first of these, "IARC Investment, National
Research and Extension Investment and Field Crop Productivity,"
was presented at a conference on agricultural research at the
University of Minnesota. 1In it, Evenson reports econometric
estimates of impacts of national and international investment in
research on five cereal grains and five staple crops for 24
countries between 1962 and 1982. The most visible impact of
IARC spending has been the so-called "green revolution"
development of high-yielding rice and wheat varieties. However,
the international nature of the research shows much broader
effects for the other grains and staples for which an IARC has
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tablished. Evenson shows that IARC SPending has
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both national and international research on the other
appear to be substitutes for national extension Programs.
fact indicates that the extension programs are not ye
to channeling research results to farmers.

Evenson has also produced two studies for the wo

the impact of commodity research in a group of
countries.
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West African
In "Investment in Agricultural Research ip West

Africa," Evenson tests g model of investment in research ang

extension and finds that, contrary to the broader study of IARC
impacts discussed above, O substityte

for, €arch progranms,
fact,

IARC spending appears t
rather than complement, national res

IARC sperding has a positive
activity only in rice, wheat ang groundnuts, National research,
in contrast, has g positive impact on total research activity in
all commodities,

Finally,
Evenson,

. lon Storage as Market
liCieS" Ame 1 s :
%%ﬁb ( ican Enterprige Institute

Pecember 1984), Brian —Wright uses a
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combination of statistical evidence, econometric analysis, and
numerical modeling developed from previous theoretical work to
study the performance of United States' storage-based policies
for the major grains since the 1950s. He finds that public
storage is most effective in stabilizing prices when stocks are
very large, as in the late 1950s. When stocks are of moderate
size, additions to public storage tend to be substantially
offset by reductions in private stocks. The result is that, in
recent years, the response of wheat storage to changes in supply
has been similar to that predicted by a model of profit-
maximizing private storage. Further, to the extent that public
wheat storage may have stabilized prices, the major beneficiary
may well have been foreign countries. From the United States'
viewpoint, destruction of excess grain may well have been more
efficient and more favorable to farmers.

For corn, the other major crop, the evidence is more mixed.
Public market stabilization may have been more effective for
this grain though it is again by no means clear that a more
stable market favors United States producers. Furthermore,
theory tells us that, in the long run, none of these programs
can improve farmer welfare, since the benefits are capitalized
in the price of land, which is part of the cost of entry into
farming.

The most persuasive argument for public storage is for
creation of a moderate-sized emergency foodgrain reserve.
Drawdown should be allowed only in pre-defined, severe
emergencies, such as occurred worldwide during the early 1970s.
Given the recent development of sophisticated hedging
instruments in private financial and commodity markets, public
attempts, via stqorage or other means, to furnish farmer
insurance are increasingly redundant in the United States. Nor
have they been notably successful in countries with less
sophisticated economies.

In a related paper, "Commodity Stabilization in Farm
Programs, " Wright also addresses the question of appropriate
Policy to combat the current distress in the United States
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farming sector. He argues that the current Problem g b
traced, not to product market instability per se, but
principally to dislocations engendered by exceptionally high
real interest rates and the related problem of the °Ver-valuzd

could
much lesg by

red faming ip
the last decade cannot be attributed to incompetence 5
r

irresponsibility. A strong argument can be made for direct
credit market intervention to assist these farmers; indeeg this

exchange rate. Since neither of these Phenomeng
reasonably have been foreseen by economists,
farmers, the financial stress on farmers who ente

argument 1is much stronger than current justifications for
assistance to the steel and automobile industries, to banks
threatened with failure by injudicious loans to foreign
countries, and to domestic energy producers. However, the paper
emphasizes that attempts to-channel assistance for distressed
farmers via product price stabilization schemes are entirely
inappropriate.

Brian Wright and Jeffrey Williams, at Brandeis University,
studied the accuracy of different methods of welfare assessment
under uncertainty in "Measurement of Consumer Gains from Market
Stabilization."™ They show that conventional measures of
expected consumer surplus can be accurate when the budget share
of the commodity is in its usual range. For larger budget
shares they show that simple approximations are accurate for
many cases, relai:ive to exact measures computed numerically.
But when the budget share is large, the difference between the
exact partial equilibrium results and the true general
equilibrium effects may well be much more important than the {
error involved in using expected surplus rather than the exact
partial measure.

Terry Roe, Professor of Economics at the University of
Minnesota and visitor at the BEconomic Growth Center, worked with
his colleague Theodore Graham-Tomasi on a paper that jllustrates
how yield risk in a dynamic setting might affect farm producti?n
decisions. Numerous studies have found that farmers if
developing countries prefer lower but certain levels of income

4__-_
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to marginally higher but uncertain income levels. Since
contingency markets are surely imperfect in developing
economies, risk averse farmers tend, in an effort to reduce
income uncertainty, to allocate resources to activities with
1ower expected marginal value products than they would in the
absence of uncertainty.

In spite of these findings, the relationship between
depressed income due to risk and household consumption has not
been studied in models of the agricultural household.: The
problem is to determine the misleading inferences that might be
drawn because risk is neglected. Moreover, failure to consider
how risk affects household choices implies a limitation to our
analyses of market imperfections, such as those that inhibit
households from-allocating resources to off-farm activities or
to crop insurance, or imperfections that provide limited access
to production technologies and other risk-reducing inputs.

In an Economic Growth Center Discussion Paper (No. 479), Roe
and Graham-Tomasi incorporate production risk into a dynamic
version of the agricultural household model in which there are
lagged production responses to input use. Dynamic programming
is used to characterize the optimal solution to the model. 1In
order to derive more explicit comparative static properties, a
specific form of the direct utility function is given. Then,
explicit forms of the household's demand, supply and factor
demand functions are derived. To provide insights into the
quantitative implications of risk and risk-aversion on the
household's choices, a numerical illustration of the model based
on household data from the Dominican Republic is provided.

Due to the lack of a contingent claims market, separability
between production and consumption decisions does not hold in
general. A special case of separability is demonstrated,
however, when households' choices can be characterized as,
first, finding those levels of inputs that maximize the expected
utility of full income, and, second, selecting the levels of
900ds and leisure that maximize utility subject to the level of
full income initially determined. Parameter restrictions on
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estimating equations derived from models of the agricultural
household that neglect risk may be inappropriate if risk and
risk-aversion are important. In particular, the effect on
income of a change in price of a staple commodity will be
overestimated. Moreover, the responsiveness of the farmer's
allocation of his own resources to famm production will be
overestimated, while the importance of off-farm markets to the
welfare of the household will be underestimated.

Current research by Elmar DaCruz, visiting research
econamist at the Economic Growth Center from the Brazilian
Agricultural Research Agency EMBRAPA, is focused on the
productivity of agricultural research in Brazil. He concludes

that technology is not fully transferable among regions. There

are many reasons for this: (1) Biological constraints.

Differen_ces in climate and soil }rmay be important, among others.

(2) -Market constraints. For many non-perishable commodities

such as cotton, cereals, coffee and so on, a less developed
region, with a less efficient cost structure, may be adversely
affected in its adoption of new technologies from a more
advanced region. (3) Institutional constraints. Sometimes
institutional arrangements in a less developed region, such as
sharecropping, will deter the adoption of a new technology, if
the landlords (or the tenanté) see no net benefit for
themselves.

Factors favorable to Erémsfer of technology include
agricultural research expenditures in a given region, a rising
demand for the commodity (hence better prices), and yield
differences among regions, subject to the constraints mentioned
above. Empirical data are drawn from six regions in Brazil,
from the 1940s to 1984. DaCruz's study will provide us with a
better understanding of the process of technology transfer
inside a large and regionally diverse country. The methodology
should be applicable to other countries, like Brazil, with
substantial regional differences.
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6. Household Production and Consumption

John Strauss, Inderjit Singh and Lyn squire are editing a
collection of papers entitled ' Cura s y s
Extensions. Applications, and Policy, which will be published in
1986 by Johns Hopkins University Press. Semicommercial farms
that produce multiple crops make up a large part of b
agricultural sector in developing countries. These farms or
agricultural households combine two fundamental units of
microeconomic analysis: the household ang the firm.
Traditional economic theory has dealt with these units
separately, but in developing countries in which peasant farms
dominate, their interdependence is of crucial importance.
Researchers have developed models of agricultural households
that combine producer and consumer behavior in a theoretically
consistent fashi_on. Recent empirical applications of these
models have extended the models in various ways and expanded the
range of policy issues which can be investigated within this
general framework.

The first part of the volume reports the results of
empirical applications of this model in Japan, Korea, Malaysia,
Nigeria, Sierra Leone, Taiwan, and Thailand. A comparative
analysis of the policy implications is presented for the welfare
of farm households, their marketed surplus, the demand for
nonagricultural goods and services, the demand for hired labor,
government budget revenues, and foreign exchange. The second
and larger part of the volume contains nine case studies, each
of which extends the basic model in a new direction. The
studies cover a variety of countries, including China, the
Dominican Republic, India, Indonesia, and Senegal, and explore
Several new policy questions and methodological issues. In sum,
the volume provides an assessment of this analytical approach to
the production and consumption decisions occurring in
agricultural households.

John Strauss and Robert Evenson are collaborating with
William Bateson and other economists in the Sudanese Ministry of
Agriculture to undertake a multipurpose survey of farm
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households in western Sudan. Strauss and Evenson traveled to

Sudan to plan and execute this first household survey to provide
information on production, consumption, sales, labor,

water use,
health, nutrition and fertility. These data should pPermit the
researchers to consider many questions of policy, such as how 8o

household output and market sales respond to price and pProgram

‘variation. The addition of data on food consumption, mor

bidity,
weight and height,

and water use will allow them to study
important questions concerning the nutrition and health impacts
of government crop Pricing policies, investments in water
supplies, expansion of schools and health facilities. fThis data
of various
government programs and policies affecting health and nutrition,

as well as those aimed at increasing production and incomes.
In 1986 Strauss,

‘ anthropologist,

should allow an assessment of the effectiveness

‘together with four other economists and an

will start a project sponsored by the Center for
Population Research at NIH on health and nutrit

ion in low income
countries.

They will estimate the effects of govermment food
pricing policies and health and educational investments on
nutrition and health outcomes in a variety of countries. This
undertaking will be the first comprehensive and comparative
study of these relations.
Asia will be analyzed;
from Africa.

Several data sets from Africa and
Strauss will work on two bodies of data
One is a nationwide household survey from the
Ivory Coast that is presently'being collected with support from

the World Bank, while the other is a survey of farm households

in Burkina Faso, that is currently being collected under the
auspices of the International Crops Research Institute for the
Semi-Arid Tropics (ICRISAT). Strauss, supported by the Hewlett
Foundation, was involved in the design this year of data
collection instruments in these projects; the actual empirical
research should start next year as these data become available.
Robert Evenson resurveyed a sample of agricultural
households in 1985 in Laguna, Philippines, with the assistance
of the General Service Foundation. These households have been
surveyed periodically since 1973.. The resulting panel data
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provide the basis for a number of studies. Currently, Evenson
js conducting joint work with former Center visitor Cayetano
paderanga and with research fellow James Roumasset of the
past-West Center. A paper with Roumasset integrates the
optimizing behavior assumed by the new household economics with
the theory of organizational choice implicit in the new
institutional economics (which has heretofore only been applied
to firms). They are using this hybrid theoretical framework to
explain the transition in developing economies from the
self-sufficient farm to a system that relies on markets to
capture the full gains from specialization and trade. Evenson
spent the summer of 1985 at the Philippine Institute of
Development Studies compiling the materials from past and
current studies based largely on the continuing Laguna panel
sample survey. These studies will be consolidated into a book
about the consumption, production, fertility and labor supply
decisions of Philippine households, and the impact of government
policies on these household decisions.

7. Econamic Demography and Labor

Since the time of the Reverend Malthus a concern that rapid
population growth may outstrip the capacity of societies to feed
themselves adequately has been a recurring theme. Periodic
crises such as famines in parts of the globe accentuate this
concern. In the same vein, the alleged exhaustibility of vital
natural resources and the limited capacity of the environment to
absorb insults are often cited as arguments to curb population
growth,

In a background paper on population and food for a national
Academy of Sciences working group, T. N. Srinivasan evaluated
this perennial question in light of recent forecasts and model
Projections for the balance of food demands and supply in the
NeXt several decades (Discussion Paper No. 482). One can
distinguish cross currents of influence in each direction in the
relationship between population and food: (1) Population growth
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and hence the size of the population in the futu
affect the demand for food.

income or itg distribution

re cbviously
Without a change in the growth of

among socio-economic groups, an
exogenous increase in the rate of growth of population of any

group will imply a slower growth of its income per person and

However, as

less than one, growth of total demand for food of
each group will j

The process of
distributioﬁ and
ation growth coulg affect foog
changing the Quantity as wel] as

thereby foog demands. (3) Popul
Supplies in Several ways: by
the quality of the labor for

husian relationship be

tween the
on the one hang,

. and fertility and
mortality, on the other,

growth of agricultural output affects
size distribution, and income-earning
fertility rates, mortality rates, and thus

population growth rates may be affected by the structural
changes as well.

land tenure, farm-
Opportunities,



-39~

in modeling the food population nexus, we find at one
extreme an approach that exogenously projects the likely size of
po;ulation at some future date (or, alternatively, its time path
from some initial date). This population size influences food
supply (as well as real income) only through its relationship to
the size of the work force, and it affects total food demand
which is identical to population size times per capita demand.
In this approach, per capita demand for food is assumed to be a
function of per capita income. Such pProjections made
independently for several countries or regions are aggregated to
yield the likely excess supply or excess demand for food for
groups of countries or for the world as a whole. At the other
extreme, we find models that deal with interdependence among
population growth, technological _and environmental change, the
evolution of outputs, prices, incomes, and trade (among
individuals, firms, and other entities within and across
countries and over time). This approach, while attractive in
theory, is too complicated to be fully implemented in a
consistent fashion.

Recently several attempts have been made to model the global
food economy, ranging from population-carrying-capacity studies
devoid of any economic behavior to dynamic ‘general equilibrium
models. A study sponsored by the Food and Agriculture
Organization (FAO), the United Nations Fund for Population
Activities, and the International Institute for Applied Systems
Analysis (IIASA), puts together a soil and climate map of the
world on the basis of which the likely output of food in each
soil, climate, and length-of-growing-season cell (100 sq. km.
per cell) is estimated under three levels of farming technology:
low, intermediate, and high. The study concludes that several
countries in Africa will not be able to feed their growing
Populations even if all their arable land were devoted to food
ad a high level of farming technology were adopted. But the
Study finds that the world as a whole could feed more than three
times its anticipated stationary population. Because this
analysis is not based on responses of farmers to incentives
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On growth is exogenous. For a
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long-run analysis,

and i imisti Linmits
meaningless pessimistic conclusions in studies like Limi
to Growth are 1likel B

y to emerge. At present and in the near
future, food shortage and starvation in’many developing

e due more to inappropriate public policies towards

countries ar
growth or

agriculture than to the pressure of rapid population

limited agricultural resources.

Robert Evenson examines the
institutional and infrastructure change in a paper "population
Infrastructure and Real Incomes in North India,"
erence in New Delhi on population, Food and

question of population—-induced

Growth,
presented to @ cont
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rural pevelopment. The approach taken in the paper is to first
A pecify the relationship between infrastructure investment at
the states district, and farm level in North India as determined
py long-term characteristics of the political and economic
environments. Population density is specified as one of these
determinants, along with the importation of high-yielding
varietal technology, adult literacy, and climate. In a second
stage of estimation the relationship between infrastructure
investment. and agricultural output and input demand is
estimated. In a third stage of the analysis, a general
equilibrium model is developed to compute the effects of
population density on real incomes of farmers and real incomes
of urban consumers in India.

The study concludes that population—-induced infrastructure
investment effects were important and that they tended to affect
partially the per capita income-reducing impact of population
growth. If population-induced investments were not made, a ten-
percent increase in population in rural areas is associated with
a sevenépercent reduction in income per capita. When
population-induced investments were taken into account, the real
income reduction is less than five percent. Of course, India
made infrastructure investments that were not population-
induced. When these are considered, India did not suffer actual
real income losses over the past two decades, but would have
done so in the absence of such investment. Evenson plans to
extend this study and use more recent data from India. Birth
rates and population growth will then be endogenized to respond
to income and price changes. ’I’he goal is to incorporate in one
micro-macro model of development both the macro benefits and
Costs of the consequences of population growth, and the micro
determinants of fertility and population growth.

L. Paul Schultz and Mark Rosenzweig from the University of
Minnesota adapted their approach in their study of determinants
of child health to an analysis of the household's demand for,
d biological supply of, births. Their framework provides a
& empirical approach for evaluating the personal life-cycle
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¢ unwanted fertility and estimating the gociy

ences of excess population growth.  Schult, anqd
c:onseq:i an in the next two years to assess quantitati\,ely
the npz:rsznal and social benefits of public policies thy
gisseminate voluntary family planning technologies and therepy

ion growth.

Slmliopt:ii: modgel, the birthrate is analyzed at the househog
R — interaction of exogenous variation in the
biological supply of births or fecundity, and the endogenoys
behavioral demand for births or what economists seek to explain
income, and preferences for children. The joint

consequences ©

by prices, . .
roles of biological supply and behavioral demand in determining

fertility under a regime of costly fertility control are widely

recognized by social scientists. But implementing

satisfactorily a realistic statement of the problem in empirical
studies of fertility is a new and» unsettled field. There are
two obvious persistent variables that affect fertility outcomes
for an individual couple, namely, fecundity causing exogenous
variation in the biological supply of births, and preferences of
parents for children causing the demand for births to vary,
neither of which can be directly observed by the researcher or
controlled by the couple. To disentangle these underlying
components of fertility supply and demand, it is useful, and
perhaps essential, to have longitudinal histories of couples'
behavior and outcomes, couples' residential location, and other
exogenous conditioning variables. If statistical
identification of exogenous supply variability is thereby
achieved, it is then possible to evaluate the technical
effectiveness of contraceptive methods for an "average couple”
and to determine how much of the exogenous excess Supply of
births, or the burden of unwanted fertility, is borne by mothers
(Discussion Paper No. 490). This model of fertility demand and
::Zf:y o:a:n first de\-leloped and empirically estimated on the
i SChMtzuit;ZlJ:o rich F)anel data for the United States. In
The Center for PosenZWe‘lg weLe Eiarael i Hhres-year gLAN: frfxn

pulation Research of NICHD to adapt their
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gramework to the study of fertility determinants in Malaysia ang
puerto Rico as well as to analyze further recent data for the
United States.

Future improvements in birth control technology, ang perhaps
more important, the spread of existing birth control methods to
women who are now likely to have births that are "unwanteg"
could generate substantial welfare gains as well ag contribute

to some reduction in fertility. oOn the basis of current

evidence, such a diffusion of improved birth control methods in
the United States might induce a reduction of at most ten per
cent in overall fertility levels, with most of the reduction
occurring among less educated women. 1In the aggregate, this
long-run tendency for excess fertility to diminish will, of
course, be partly offset by medical advances that will reduce
infertility and thereby reduce excess demands for children.

To the extent that the education and market wage rates of
women account for their effective understanding of birth control
technology, any observed negative partial correlation between
fertility and women's education or market wage rates may embody
not only different demands for children but also different
capacities to anticipate and to control exogenous excess
fertility supply. Unless new birth control technologies are
introduced, this supply source of fertility differential by
education of women (or by other groupings of the population) is
likely to diminish in relative importance over time as effective
birth control information becomes more widely and uniformly
understood in high-income societies. But in low-income
societies, differentials in contraceptive knowledge may remain
Substantial, and public policy may be able to benefit many
couples and significantly slow unwanted population growth by
hastening the diffusion of improved birth control technology.

Steven Stern, a visiting assistant professor at the Center,
has developed an integrated dynamic theory of "Promotion and
Mandatory Retirement" (Discussion Paper No. 491) that provides a
Potential explanation for the existence of mandatory retirement
In more developed countries. It is proposed that a firm may
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. cement OD its employees in order to
ndatOrY retl <ibi jties of its young employees.
il hedule, pension program and
an oPt imi long-term profits,
. (1) when capital

given optimal wage and pension

edule with no pension benefits

markets ar

odule there 1% another wage SCb . .
schedd oficial for poth the firm and its employees. This
that is ben oyees can save as effectively

occurs becausé empl
play a role in inducing employees

pensions may
a ban (a) on mandatory retirement and
wages. The firm can

1der employees'
employment either by

mutual penefit
as the firmi (2)
to retire when there is
also (b) on lowering ©

ef fectively reduce the total value of
r by reducing the present value of pensions.

ent value of pensions to its oldest

employees by providing large early retirement benefits, that has
mployee retirement behavior as wage

the same effect on €
‘reductions would have, had they not been illegal; (3) the wage
oyee's opportunities

schedule is more a function of an empl
outside of the firm than of his marginal product; (4) the

optimal mandatory retirement age is a function of the
reservation-value function, the productivity schedule, and the
reduction in training costs resulting from having an older
workforce; and (5) a Social Security system, such as that in the
United States, causes firms to make the mandatory retirement age

reducing wages o
The firm reduces the pres

65 and induces many employees to retire before age 65.

A classic feature of developing countries is rapid
url?anization fostered by an influx of migrants from rural areas.
Z:izlorural-to-urban migration continues even as agricultural

m:nt proceeds. Research by postdoctoral fellow Joyce
mmtivatin:c;:re:%on- characteristics of the rural sector as
For ouRTEER] in these migration flows. Two explanations
agricultural hwso:ho?;: fz)c{::mil?: dtin ‘her ey
cash crops which translates i,:_u 'prlce uncertainty for their
Producing-consuming household e i
. The literature on risk in
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cultural production has linked this price uncertainty to

ri : i
ag farm production. This source of uncertainty may

gecisions abUt . .
also affect the allocation of family labor and consequently the

rate of rural-to-urban migration. Evidence of income
repatriated from the urban .to the rural sector suggests
employment of a family member in the urban sector may also act
as a form of insurance for the rural household faced by income
uncertainty in rural production activities. This uncertainty
sbout income may explain some of the rural-urban-rural repeat
pigration sequences we observe. Commodity-price-stabilization
schemes may thus affect rural-to-urban migration. Second,
technological change aids rural-to-urban migration. Improving
agricultural yields may have two effects. Increased
productivity may make farming a more attractive occupation, but
it may also free up family labor for urban employment or for
alternatives such as education which in turn contribute to
rural-urban migration. Cooper's research focuses on the
relationship between the adoption of yield-increasing technology
and output price uncertainty, while providing a household
framework within which to examine rural-to-urban migration.

Postdoctoral fellow Charles Griffin's research has focused
on questions of health-care financing in low-income countries
and the economic determinants of the choice of feeding methods
for infants. The theme of a coauthored book published in 1985
(The Demand for Primary Health Services in the Third World, John
S. Akin, Charles C. Griffin, David K. Guilkey, Barry M. Popkin;
Totowa, N.J.: Roman & Allanheld) is that primary care programs
based on the barefoot doctor concept in China may not be
econamically appropriate in many low income countries. The
authors argue that by taking advantage of existing expenditure
and travel patterns, current resources can finance higher
quality health care in many rural areas. To design such
Programs, however, health planners must have detailed
information about existing health expenditure patterns and
medical resources, which is beyond the scope of currently
collected statistics in most developing countries.
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As a first step in collecting such data,
attempted in a related project to quantify the pr
urban/rural distribution of health facilitieg and
in the Philippines. He describes the extent tq

Grifg in has
Ovincig)
Practjt fonerg

' WhiCh private
and public medical systems compete with each Other, gy,
e

separate geographical areas, and leave some are

as UnCovereq,
Also being considered in the Philippines are alternatjy,
financing mechanisms for primary health programs, based op both
household survey data and accounting data from the hationa)
health insurance system. |

In a series of articles published in the past year, Griffip
and various coauthors examine issues connected with breast-
feeding practices in low-income countries, again using householq
data from the Philippines. Families are modeled as chobsing
feeding methods for infants within an enviromment constraineg by
economic, biological, and community factors. Breast-feeding is
treated as a temporary feeding practice, with a critical choice
for a mother being when to introduce other liquids and
semi-solid foods into an infant's diet. The timing of
supplementation and weé.ning is extremely important in low-income
countries because there is little variation in breast-feeding
per se (for the Filipino sample, 75 percent of the babies were
still being breast-fed at 12 months), even though there is
considerable variation among households in the timing'of
supplementation. Moreover, weaning and supplementation
practices are strong determinants of infant health and mortality
patterns in low-income countries.

In explaining the choice of feeding method, Griffin finds
that variables other than "education" and "distance to a store"
have little effect in explaining the probability of
?reaSt'feeding- However, "mother's work patterns," the
Presence of helpers in the household," and "distribution of
l‘:aby forr.nula" are strongly related to the timing of the
introduction of other liquids and weaning foods, which in turn
ith changes in breast-feeding behavior.
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criffin has also been estimating more adequately frop
nousehold SULVeys the effects (1) of income and (2) of mother's
opportunitY wage rates on child nutrition ang health.

pouseholds in low-income countries are engaged in many different
eCONOMiC activities——often including farming, fishing, wage
Jabor, and family-owned enterprises—that usually involve unpaid
family labor and many noncash transactions. It js not
surprising to find that nutrient intake is often insensitive to
measures of cash income if a farm family is producing most of
its own food. Similarly, if cash is reserved for such items as
physician visits, relatively high health expenditures (as a
share of cash income) might be found among the poorest families.
Investigation of such possibilities, however, requires careful
disaggregation of income into its cash and noncash components.
Economic models of household behavior also generally require

estimates of the opportunity cost of time in order to understand

time-allocation decisions. While the associated estimation

problems have been recently debated by labor economists in the
‘United States, the diversity of economic activities and payment
methods in low-income agriculture complicates the task of
directly applying these research methods to low-income
countries. Household studies usually center on the mother,
because researchers are interested in the effects of women's
work patterns and their potential wages on fertility, health
care, and home production choices. Griffin's research examines
alternative approaches to the problem of estimating wages for a
sample of Filipino mothers, comparing the results of health-care
behavior conditioned on the mother's indirectly estimated
Opportunity cost of time versus that behavior conditioned on the
mother's subjective appraisal of her labor productivity.
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CONCLUSTON

In 1986 the Economic Growth ¢
Anniversary. A Symposium has been Organizeq for i itg 25,
for which support has been granted from the Ford ang Ccasiq,
Foundations and the Uniteg Nations University. Specig )
are also scheduled for the fal] Of 1986. Ney research
will be initiated, and funding will pe Sought for MW tragy:
fellowships, research activities, ang appointmentsg, "

The style and substance of development €conomj cg
in this quartér century. Knowledge about the proceg
Economic Growth, as Simon Kuznets called it, has grown by leaps
and bounds, opening many new questions to study ang Challenging
many established assumptions. The tension between abstract
theory and concrete fact contributes controversy tq the fielq,
and strengthens it to the extent that a real dialogue emerges
between the two. Microeconomic foundations for Macroeconomic

enter wil] mar

‘models are sought, and static theories of equilibrium behavior

are extended to deal with agents making dynamic choices under
conditions of disequilibrium. These are central problems of
modern economics, and they increasingly have their counterparts
in development economics.-
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