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DIDICATIOO 

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. In a real sense he was 

both the intellectual and organizational father of the F.conornic 

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 

'!be &:onanic Growth Center is comprised of faculty in the
F.cOnaniCS Department at Yale University with special research
interests. This report outlines the purposes, structure ana
activities of the Center during its twenty-fourth year. The
section on Programs of Research reviews the range of theoretical
am erpirical studies that were corxlucted by faculty, visitors,
and postdoctoral fellows at the Center in 1984-1985.
oodition to facilitating the graduate and undergraduate teaching 

In 

by its faculty within the _Fconomics Department, the Fconomic
Growth Center administers jointly with the Department a Master's
degree program in International and DevelOfJI1ellt F,conomics and
provides supervision and training for a small group of
postdoctoral fellow~ in economic demography and · development
econanics. 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, am occasionally as book-length studies or collectionsof papers. 
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'.IIIE .EXDUIIC GR:Wl'H CFH.lER 

Introduction 
The F.conomic Growth Center at Yale University was created 

to conduct research on economic developnent and related topics. 

Each year economists from other universities and research 

organizations are invited to visit the Center to conduct their 

research generally for perioos up to a year. All resident 

merrbers of the Center are regular faculty . appointments in the 

Yale F.conomics Department and perform teaching, administrative 

and supervisory services within Yale College and Yale Graduate 

School. In conjunction with the Department of F.conomics, the 

F.conanic Growth Center assists in administering a program of 

study in International and Developnent F.conomics leading to a 

Master of Arts degree. Training of Ph.D. students and select 

postdoctoral fellows is directed by faculty rnerrbers of the 

Center anq is administered by its staff. From its own external 

research grants and errlowrnent, the Center provides supporting 

services for faculty research, as well as for instructional and 

administrative functions within the University. 

Research Cbjectives 
The F.conomic Growth Center was founded by rnerrbers of the 

Yale Economics faculty in 1961 to analyze the process of · 

economic developnent and relationships among countries. The 

Center does not attempt to promote particular development 

policies; its strength lies in its faculty's diverse 

specialties, scholarship, and int~llectual 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 developnent. As private 

individuals, faculty rnerrbers at the Center act as advisors and 

consultants to governments and foundations on various natters of 

developnent. 

Twenty-five years ago the Center's research program, 

relying prinarily on analytical models of development and 
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utilizing national income accounts, enphasizea
structural changes which accanpany mooer regUlarities .n econonu.While the nature of the aggregate developnent c 9rowth

J.n 
irr{x>rtant topic of study, in the last. decaa

Process .
relttlinsresearch has eioorged that deals with the behav.

e a n~ an
. . focUs ofhouseholds and firms. lOr Of ina· .Tlns new line of wo k . l'Viauaiapplication of microeconomic theory ana the 

r
us 

inciua 
statistical nethods in the analysis of large. sampt1 

es the
e of su·

itable
e surveys, 

Pli>lications 
Results of the Center's research are dissemi· natea toacademic, business, and goverrnnent conmunities through manchannels. Discussion papers, which report on

. 
preliminary Yare distributed along with journal reprints to a large nn.......,~r>k-

_work, 
ofacademic am research libraries in the United States and abroadwith whan special exchange relations have been established. Inreturn, these libraries provide their a-m books, monographs andperiodicals which constitute the core of the F.conomic GrowthCenter Library Collection. Book-length studies, resulting franCenter research and conferences, are published by YaleUniversity Press as well as other publishers. The Annual Reportof the Center describes current activities and summarizesresearch findings: it is available · on request. A list of thisyear's books, Center papers and discussion papers is provided inAppendix B. Books may be ordered directly from the publishers,papers fran the publications office of the Center. 

Intematiooal. am Devel.q:ment Econani.cs
With the cooperation of the Economic Growth Center, theDepartment of Economics offers a one-year program of study inInternational am Developnent Economics leading to the Master ofArts degree (formerly the IFEA degree). The Program is· an

intensive course of study in economic theory, trade and
applications for those with a professional interest ininternational economics am develo~ent. Most students in the.Program have experience in central · banks, foreign nuni· · ·stries, 
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planning agencies, and other public and private agencies 
concerned with international economics and developnent. 

Visitors 

Visiting scholars are selected fran a pool of applicants 
each year, generally in February or March, for the academic year 
starting in Septenber. Since the Center has no furrls for the 
support of visitors, applicants must indicate hC7il they plan to 
finance their visit, as well as include their vita, proposed 
research agenda, and exarrples of their research. Visitors are 
encouraged to· secure fuming for local research assistance and 
for computational and secretarial services. Applicants are 
chosen primarily on the basis of their proposed research and the 
wey it tits into the Center's current work. 

Postdoctoral training provides an i.rrportant opportunity for 
younger scholars to .audit advanced courses and participate in 
workshops at Yale, while undertaking their C7tln research under 
the direct supervisiqn of Center faculty. Postdoctoral 
fellowships may be available from a variety of sources, although 
advanced . planning i~. impc?rtant since granting agencies require 
considerable lead time in their review of fellowship 
applications. In recent years, fellowships were obtained in 
economi~ demography from the Center for Population Research, the 
National Institute of Olild Health and Hmnan Develo:pnent, the 
He.wlett Foundation, the Po?,Ilation Council, and the Rockefeller 
Foundation. 

'lbe Libraiy 
The holdings of the F.conomic 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 .acquisitions are informed, consistent, and 

up-to-date. 
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p.iJlaDCial SUIP>rt 
nuring 1984-85 fuming

. 
for 

.
Economic Growth Center res

earch 

'ded by the university, government, found
a
t·
ions'

.
was provi The Uni

t. nal agencies and private sources. versity. 
.interna io

funding suHJC)rt for faculty teaching positions , part1a1
·a .

provi es 1 rary
. t ance of the specialized Econanic. Growth Center L'b 

na1.n en 
an:1 other university library collections, and provision of 

The United States government 

offices and sane utilities. 

traditionally provides su!¥)0rt for basic research in the SOCiaJ. 

sciences but because of a general decline in that supi::ort, the 

F.conanic Growth Center has sought a greater share of its SUPf.Ort 

from the private sector-~ from both corporations and 

individuals. 

The program of research at the Center could not continue 

These 

without funding from many sources outside of Yale. 

additional funds allow faculty menbers to ·extend and deepen the 

scope of their research conmitments by releasing them from 

full-tine teaching cbligations during the academic year am by 

spomoring their research during the sunmer. The productivity of 

researchers is greatly enhanced ·by the Growth Center's 

employment on a · long-term basis of an experienced support staff: 

research assistance ·and programming, administrative, and 

secretarial services. 

The Center has also been involved in financing the 

Collecting

collection of data abroad to· facilitate research. 

prinary data is costly, and doctnnenting and disseminating these 

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

activities are essential to much of the pioneering research 

performed at the· Center by faculty, graduqte students, and 

visitors. The installation of the Center's own data processing 

equipnent, word processing, aoo high-speed conmunication links
• 

with the Yale rnai'nframe canputer have been timely investments in 

or w 1ch grant supp:>rt has been essential.
the last decade, f h • 

Project grants were made by the Andrew w. Mellon Foundation, 

th
e United states Department · of Agriculture, EMBRAPA, the 

National Sciences Fo"...,.:Jat1'on, the General Service Foundation,
ua., 
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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 arrl Flora Hewlett Foundation, the Exxon
&lucational 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. 

Mviso:ry Camrl.ttee 
The Economic Growth . Center benefits from an Advisory

Conmittee consisting of outstanding business leaders concerned
with the developing countries. The Committee provides a forum
for consideration of basic issues of Center -structure,
organization, . research focus, and finance.

Members of the Advisory Conmittee 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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Alexamer M. Vagliano, Former Executive Vice President, Morgan
Guaranty Trust Conpany: 

Paul c. Warnke, Partner, Clifford & Warnke, Former Director,
United States Arms Control and Disar;mament Agency. 

Staff 

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

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

Willem Buiter accepted an apµ>intrnent 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. 

Postdoctoral. Fellows 
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 migr_ation and the role
of uncertainty and asymnetric imperfect information in United
States migration decisions, and extended her studies to the
process of rural-urban migration found in low-incane countries.
Charles Griffin, a second-year NIH postdoctoral trainee,
originally fran the University of North carolina, worked on the
demand for health care and its effects on child health in the
Philiwines. Shahidur Khandker from Bangladesh, a Rockefeller 

_J 
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Fellow with research support from the Hewlett Foundation, 
studied women's roles in rural households. Two additional 
fellc:Ms worked at the Center. Ijaz Nabi was a Fulbright scholar 
from Pakistan analyzing industrialization in light engineering 
firms. Edna Angeles, a research fellow from P~DS in the 
Philippines, studied rural linkages in the develo:pnent process. 

Visitors in 1984-85 included: Willem H. Buiter, Visiting 
Fisher Research Professor, on leave f rorn 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 microeconornetrics. and worked on 
roodels of fertility spacing, discrimination, and labor market 
outcomes; Jan Hoexn, Professor of Demography at the University of 
Stockholm who worked on IOOdels for study of longitudinal life 
event histories; Daemo Kirn 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 fran 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 

Ga.kuin 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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pin;MMS CF RFSFARCB 

briefly outlines the research activities o·l:
~ 

This section - •. .t rs at the F.conanic Growth Center in 1984 85 

f 
cultY and v1s1 o • ed by subject headings:

a .
'!be discussion is

. 
organ1z

t"onal Trade and Finance, 

(1) rnterna 1 

(2) Patterns of National Develoµnent, 

(3) Teehnology, 

c4) PUblic Finance, 

(5) Agricultural F.conomics, . 

(6) Hoosehold Production and Const.mpt1on, 

(7) Economic nemography and Labor• 

several new themes emerging from the research done at the 

Center can be distinguished among the varied research papers, 

the 

reports, and proposals that are summarized below: 

responsiveness of the international trade systen to debt crises 

and capital flows; the factors that endogenously force the 

withdrawal of political regulations from the economic 

marketplace and achieve a persisting liberalization; the 

determinants of personal savings and investment behavior; the 

coosequences of government food pricing, health, am educational 

policies on nutrition and health; and the consequences of 

unwanted fertility on the adaptive behavior of populations and 

on economic developnent. 

I. International Trade and Finance 

Itr has long been argued that considerations of national 

defense may justify government intervention in markets, 

As long ago as 1791 

particularly foreign trade markets. 

Alexander Hamilton suggested that the independence am safety of 

a country were materially connected with the prosperity of its 

SUch an argument is equivalent to the belief that 

manufactures. 
.

ro uc 1ve capacity and the output of some
both the p a t · 

manufacturing iooustries that are the result of a laissez-faire 

market equilibrium may be inadequate for national security 

needs. These arguments are discussed by T,N, Srinivasan 

iL 
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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 narket-determined nay be different fran 
those levels deemed desirable from the point of view of 
security. Although foreign trade intervention nay 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 terns of foregone welfare. 

Arguments for national security may also be based on 
economic considerations of externalities. For example, 
potential aggressors nay 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 iIIiX)ses on society. In 

-
other words, the 

inpact 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 du!"ing wartirre price 
ceilings may be set on their products, they may build up less 
productive capacity than is socially desirable. In all such 
cases, unless this externality affects foreign trade adversely, 
intervention in such trade is not cost-effective. 

Another argument for intervention is grounded on t~e 
probability of adversaries inposing trade errbargoes or economic 
sanctions during hostilities, a possibility that is likely to be 
ignored by competitive (atanistic) producers and comtnners. The 
threat of such sanctions am trade· controls has been used 
strategically in the pursuit of defense as well as foreign 
policy goals. For instance, the export of strategic comnodities 
and weapons, as well as transfer of sensitive technologies to 
the East, is subject to government control in the West. 
Historically, economic sanctions and errbargoes have been used 
repeatedly. Yet neither theory nor experience suggests that 
such policies are likely to be successful in rost situations in 
achieving the desired objectives. The literature on East-West 
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trade relations and/or the arms race amply bea 
. rs oUt th1· s

cone1us1on. 

In another paper, Srinivasan (with Jaga·
is

h 
Bha 

considers the theory of "Directly Unproductive Profit- 9W~ti) 

(DUP) activities, examining their implications for Seeking" 

theory. 'lwo classes of DUP activities are disting . econetnic
Ulshea-

in which the DUP activity is triggered by policy that is ·. one 

exogenoosly specified (e.g., tariff-revenue seeking that r:tself 

from pre-specified tariff): the other in which DUP ~Ults
activit

emerges endogenously from policy (e.g., tariff s k. y 

·t· and t· ee ing).
1 . t· f both norma 1.ve rrodes of ~n,,, .mp 1ca 1.on.s or posi 1.ve 

-£Q.1.Ys1s
in economic theory are considered in depth for both these
classes of DUP activity. 

The research of Michael Jones has focused on the 

nacroeconanics of open econanies. The performance of the world 

econaey CNer the recent period of floating exchange rates has 

sharply modified our view of the costs and benefits of flexible 

·exchange rates. Exchange rates have been volatile. They have, 

ai;parently, been slow _to adjust to long-run levels, aoo their 

movements have not tended to reduce the impact on foreign 

employments arrl escalations of policy actions at home. These 

broad features of the world econorey are incorporated in nodels 

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: secorxl, 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, control by national 

governments CNer national oojectives is confounded by spillovers 

f ran the actions of foreign governments. The description and 

implerrentation of optinal nacroeconanic policies in stlCh an 

environment are the subjects of Jones's theoretical work. 

One set of issues deals with the corrluct of policy over tine
ditional

when the private sector is farsighted. The tra 
are not suitable forh .t ec niques of dynamic optimization 
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analyzing these issues, for traditional techniques supJ:X>se that 
governments today can comnit themselves to the J:X>licies that 
will be inplemented in the future. When such canmitrnents are 
impossible, policies for the future are not directed at today's 
problems. The course of policy when private ma.rkets are aware 
of this fact is determined by the subtle interplay of policy 
ma.kers' views on what private markets expect in the future and 

private ma.rket 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 roodelling this interplay. His example is the 
much discussed result that employment-consci~ governments will 
generate excessive inflations in their attempts to surprise 
anticipating private ma.rkets with higher price levels. This 
result, he argues, is sensitive to the dynamic structure of the 
econorey and to the model of the government-private market 
interplay. The contrary result sanetirres voiced in the open 
econarry literature-that governments tend to .exparrl money too 
slowly and leave real exchange rates excessively appreciated 
during employment downturns--is also fouoo to be possible. 
There appears to be no hard-and-fast answer to this perennial 
policy issue. But, it is hoped, the arrbiguities suggested by 
Jones' s theoretical roodel can guide errpirical explorations of 
structural parameters and of government-private market 
interaction. 

In a secorrl working paper, "Exchange Rate Surveillance, 
Policy Coordination, arrl 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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farsighted markets, cooperati_on amongfh presence oin t e_ t for spillovers from one country tots to accoun 
governmen t. nal welfares. Again, Jones finds that 

r can 1ower na io .
anothe _ ·iiance (if any) and the precise form of

t,enefits of surve1 .
the 'tive to the magnitudes of key structural .uance are sens1 
surve1 model provides a useful check on the robustness 

rameters. The 
pa . ul t •ons of more complex models that focused on
of recent sl.Il1 a 1 . . 

. d it suggests sane qualitative results whichsimilar issues, an . . . 
. debate on the form aoo des1.rab1.lity ofadd to the ongoing 

. • a regional (e.g., E.M.S.) and global (e.g.,surve1:llance lil 

r.M.F.) context. 
In i:apers on exchange-rate policy, Louka Katseli analyzes 

both theoretically am empirically the process of real exc~ge-
determinati~n in the major OECD countries. In "Realrat e . 

Exchange Ra_tes in the 1970s" (Discussion Paper No. 403), the 
determinants of rea+ exchange rate behavior are investigated in 
the context of a simple two-count_ry model with traded and 

· non-traded goods. The enpirical section of the paper studies 
the interconnection between nominal exchange rates and domestic 
and foreign prices in thirteen industrial countries. In almost 
all cases financial markets awear 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 iooustrialized countries (with the possible exception of 

Japan), th~ Scaooinavian countries, and the smaller European 
countries. 

In the major industrialized countries, exchange rates can be 

considered predetermined with respect to relative prices. Past 

~ements of naninal exchange rates, however, influence foreign
Prices in a way th t . ·· ,a 1.s consistent with these countries
possession of market . . . 

. power· ., In all small countries, with theexception of Bel ium . . . . . thbe aff g ' e naru.na1 exchange rate does not seem to
ected by lagged al .

foreign p . v ues of domestic or foreign prices. The 
rice level of tr ded . .Predetermined. a - goods can be considered sllilllarlY 

• The dome t·strongly 
1
·nfl · 8 iq .value-added deflator, however, is uencea by 1 · 

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 arrl Italy; and negatively correlated in the Netherlands 

and the Scandinavian countries. This effect could be the 

outcome of more irrlependent 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 

ooerall increase in costs and an aggregate (as owcsed 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 gocds sector. In this way discrete 

change in the exchange rate acts as an "information signal" that 

leads to fast ooerall 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 Januacy 1983 discrete ·aevaluation. 

Finally, in a paper entitled "E)nigration, Repatriation, and 

F.conanic 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 countcy 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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Cll a country's output and its sectoral composit•
ion as -we11its trade p;tttern, the terms of trade, the rea]_ as on

aoo its balance-of-payments. The empirical ev·a 
exchang

e ratel encein this paper draws inferences not only f Presentea
rom aggtime-series analysis but also fran a Small sampi regate

recent repatriates from West Germany to Greece. 
e survey 

of
Kenneth Kletzer has been studying a m.nrber of th

. . . t t . nal b . darrowing an . eoreticaitopics in in erna 10 lerrl1ng. One . .
s1gn1ficantissue is the effect - of the degree of openness of a 

country'scapital market on the benefits of trade liberalization aI'rl 
response of a country I s 'al thecap1t account to changes in t 

raaepolicy. Policies selected by countries to reduce restrictions 
at international transactions have been diverse: Chile removea
trade barriers while leaving capital restrictions intact•
Argentina opened its capital account while retaining trade

I 

restrictions. Japan has recently agreed to U.S. derrands to
remove sare of its capital account restrictions. 01 the other

· side of the issue, the U.S. Congress has considered proIX)sals
for import taxes aimed at stemning the recent influx of capital.

Both the normative and positive aspects of this issue are
studied in a series of papers by Kletzer coauthored with Charles
Engel of the University bf Virginia. While a large nurrber of
different approaches with different underlying assunptions could
be chosen, the authors use two-sector full-enployment optirral
savings models appropriate for addressing questions related to
efficiency. Such IOOdels 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
borrCMing are studied in "current Account Policies" (Discussion
Paper No. 477) • This paper examines a small open-econ~ model
consisting of two sectors-one that ·produces a good that can be
currently consumed or invested, and another that is a
consunption good only. The first carp:>Site good is proouced
using labor am capital, while the second pure const.JITPtion gocx1
uses labor and land in production. This structure is the 

-
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sinplest arrangement which allows a capital good to be produced 

am 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 CNer an infinite 

horizon to allow a distinction between short-run and long-run 

effects of policy changes, that would be inpossible in a sinpler 

two-period frame.work. Also, an infinite horizon allows for 

steady-state trade deficits or surpluses: per capita net holding 

of foreign assets can rema.in non-zero. Households are assumed 

to maximize an intertanporal utility function that gives rise to 

a general form of savings such that they save or dissave 

according to whether their current weal th is less than or 

greater than some target level. 

The paper shows that if a tariff is placed on the 

consumption good, capital is imnediately 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. In 

the first case, the steady-state trade deficit rises with an 

increase in the holding of foreign assets. In the secooo 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 

irrmediate effect of the imposition of a borrowing tax is an 

export of capital for foreign booos. Savings are shCMn 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 aoo Capital Account Liberalization" 

(also with Engel) addresses the dynamic effects of 
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YV)licies when initial restraints on internati
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. . 
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. . . .
restrictions u

is 
•-::,
relatively small in international cap·

ital
h t . .

restraint on interr1at.
country t a 

a large country, a . 1ona1
. . 

alogous to the optimal tariff is welfare-irrprw.
markets. For ing.

.
borrowing an 

tness of the results to alternative savi·n gs 
b is alsoThero us

formulations (still assuming optimizing households) 

considered.
· Kletzer and Engel have studied an extension of this model in 

which capital is used in both sectors but is imnobile b~tween 

sectors. such a rrooel introduces an avenue for what appears to 

be a powerful motive for international borrowing--easing 

internal adjusbnents to trade liberalization or terms-of-trade 

A cotmtry that removes tariffs will desire to shift 

shocks. 
However, in the short-run, 

· resources into the exi;x::,rt sector. 

the economy cannot achieve its most desirable allocation of 

capital since the capital stock in the inport-c~ting sector 

If the country can borrow 

can only be reduced over time. 

internationally, borrls can be exchanged for capital for the 

export sector, a process that mitigates the internal capital 

This _additional rotive for borraving

adjustment problem. 

internationally increases the tendency for trade liberalization 

This IOOdel also allCMS a 

to result in current account deficits. 

useful examination of the income-distribution effects of 

liberalization. 

Typically, trade theorists have treat~d international 

capital mobility in a static framework, considering only 

international transfers of capital goods and CMnership claims on 

capital. However, countries rarely ·maintain balanced trade and 

generally accumulate foreign assets (debt) through an excess 

One motive for 

(shortfall) of savings over investment. 

borr<Ming fran abroad is to increase the investment rate of a 

In "Optimal Foreign Borrowing of 

rapidly growing country. 
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Capital in a Two-Sector Model" (Discussion Paper No. 469), 
Kletzer and Engel investigate the dynamic p:ittern of borrowing 
of a small co1.U1try intending to purchase capital equipnent on 
international markets. The country produces capital and a 
non-traded consmtption 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 oodel, higher levels of 
consurrq;>tion 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 nooel, a shift in tine-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 inmediately to 
less borrowing or roore international lerrling by the country. It 
follows in this model · that the capital stock employed in the 
consumption goods industry must be reduced·. If the consmner 
goods sector is capital-intensive, the country must reduce its 
capital · stock immediately by · lending abroad. However, if 
consurrption 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 
becanes 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 
deoonstrate an adjustment ootive for foreign borrowing when 
capital is imperfectly rnooile between the two industries · in a 
two-country setting. 
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. gress, "The Impact of Technological
per in pro

In a pa 1 Indebtedness," Kletzer considers the 
on Externa 

progress . .. roductivity (1) uooer regirres of both free 
ts of int'roving P

effec t. n (2) with traded goods, and (3) within an 
d aoo protec io , 

tra e . model The inmediate response of foreign
•ma1 borrowing • 

0pt1 . hnOlogical progress deperxls upon the factor bias 
borrowing to tee . . . 

. ts and the relative factor mtensity of the 
of the iJIProveiren 

The dynamic path of the current account 
affected sector. . . 

households allocate their optimal savings 
~~s~ h~ . 

. . . rovements under a regime of free trade lead to 
Product1vity llllP . . . 

• the current account deficit and to an increase in 
an increase in · 

the steady-state trade surplus. Inmiserizing technological 

( •n a tari'ff-distorted econaey) will often lead to an progress i . . . · · 
increase in current account surpluses because of a reduction in 

permanent income. 
Kletzer .continues to study the relationship between 

sovereign immunity an<f inter~ational 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 rarrlom 

fluctuatioos. While . lenders have an incentive to reschedule 

loans rather than allow .debt repudiation and inpose consequent 

penalties, the presence of a rescheduling option relaxes the 

incentive for voluntary full r:epayment of debt. These incentive 

issues imply loan contracts of short rnatur i ties 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 Rational DevelqJnent . 

Gustav Ranis has b . . . aff . een studying enviromnental concht1ons 
ecting the qtJantit . . 

the • d Y and quality of change in technology in 
in ustrial sectors f • · · k

focus . 0 developing countries. His wor 
es particularly on . 

an analysis of the contrasting 
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historical experience of the Indian and Japanese cotton textile 
industries in both weaving arrl spinning. Several related 
papers, coauthored with other merrbers of this NSF-supported 
research activity, including Keijiro Otsuka of Tokyo 
Metroix>litan 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 i~ 
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 proix>sitions. 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 ix>int it is readily apparent that 
since World War II some low-income countries have adopted 
developnent ix>licies that have accelerated their developnent, 
whereas others pursued ix>licies that resulted in slower rates of 
growth. John Fei · ana Gustav Ranis are beginning a project 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 Secorrl 
World War nost LDCs adopted mixed economic systems that corrbined 
a large governmental presence in the economy with elements of a 
market systan. 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 econanic system and permit the 
changing balance of economic rewards (prices) am productivity 
to dictate increasingly how economic resources are al.located. 

The research will measure institutional change by corrparing 
rates of change in development-·related policies within 
countries~ For Taiwan, Fei and Ranis have identified nore than 
sixty such activities over time, roughly categorized in ten 
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policy areas: domestic fiscal and taxation polici
es,

. 
exter 

focussed fiscal am taxation policies; interest rat . llally
es, exc~...-

rates; capital movement; agriculture; labor ma •....,'Ye
. ' llpower,

technology; public enter .education; science arxl Prises-
ana 

From such a pqlicy matrix a ' anadevelopment planning. 
graaua1t· t nd · ~ ·· al.1za 100 re 1n aiwan can be clearly detected fliber ram 19so. .

to 1985. The relationships between policy evolutio
n ana tw 

other phenomena, change in the structure of prOduction ° 
1 · t · · ana th

e
po11· t i·cal process of po icy f orma 10n will be analyzed

• 
Le

ssons 

from this study of the evolution of policy, production 

structure, . and liberalization in the highly successful NICA• s 

{nEWly irxlustrialized countries in Asia) may be transferable to 

other lar-incane countries (e.g., those in Latin .America). 

John Fei cootinued his research on the econaey of mainlaoo 

China, both historical and contenporary. Historically, the 

period 1840-1940 was -~ long transitional growth phase when 

trooitional China was _penetrated · by Western influences through 

trade (in the 19th century) arx1 capital movement (in the 20th 

century). While the najor econanic events in this period have 

been documented quantitatively and qualitatively, it is Pei'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 

ecanaey, he plans to give the tr~itional growth story am the 

d:>servable facts a nore logically coherent form. 

Fei 's interest in nainland China is focused an three facets: 

the fourxlation of post-World War II grCMth urxler conmmism 

in 

(1) 

terms of prEWar economic structural characteristics; (2) the 

phases of economic and political evolutio·n in the period 

1950-1985; (3) an assessment of the cause and the prospect of 

the liberalization novenent of recent years. 

In a paper with Clive Bell, "On the Uses and Abuses of 

Econorey-Wide Models in Development Policy Analysis ," ~ 

Srinivasan discusses . the evolution . of econonw-wide models in
rroent

The study traces develo.t:"'..-developnent policy analysis. 

modeling efforts fran early exercises that described technolOCJY 
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in terms of fixed input coefficients-thus assigning a limited 

role to pric·es 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 cootinuous and smooth substitution among inJ:X,1ts. 

This evolution in thinking about constraints on the 

developnent process reflects a growing dissatisfaction with 

developnent planning for mixed economies that have large private 

sectors. In these countries, the implicit assurrption of early 

mcx:1els-namely, that a sufficient rn.11tber of policy instruments 

are available to ensure that the private sector conforms to any 

desired . plan--is sinply 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" incane 

distribution is limited, and their treatment of factor 

employment is not wholly convincing, resting as it does on 

sinple 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 rredium-term developnent plans. They can assess 

the resource pulls exerted by policy reforms and developnent 

plans, and they yield shadow prices appropriate to 

distortion-ridden econanies. 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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'J.'EclOJ109Y and Patents3. h the shortcanings 
of current patent protection are

'rtlOU9 .. ed serious proposals for patent reform arewidelY recogniz
. elY rare. 

' related proposals for protectingrelativ . '!WO new, . t. all. . ovations are cr1 1c .oduction of inn y exanunea byprivate pr .
· ht in his paper' 

non the Design of a System to Ilrproveariao wn~ -
od ction of Innova

t.
1
ons 

, 
n prepared for inclusion in w.

the Pr u T"S>il'~;t_,£Igjt~ec~tJ.io2,n~o~f~I.uDOa.£10Q~¥....a...t'::io~n.. ed. , uuect _ro - ---- The proposalsKingst00,
. tended for cons1

.de ration by the European Economicare 1.n
·ty but they 

ha
ve 

features relevant for less developedcarrwni '
countries .as well. 

eoomoo features of the two proposals, by 
Kingston and K nz respectively, are that (1)ro any saleable

nobject not yet ava1"lable in the ordinary course of trade"
. .qualifies, that (2) the nonopoly grant has a variable term, (3)that third parties be heavily involved in

. 
approval ex- ante, andthat (4) the grant ~ contestable ex post only on grounds of

fraud. 
Wright notes two great advantages of the current patentsystem: there is no need to devote public resources to the taskof ei.raluating the worth of a discovery prior to its award, andthe patentees are self-selected. But great disadvantages existin the administrative cost, private expense, and generaluncertainty (especially for small firms) engendered ·by thecurrent practice of ex post _testing of validity through legalchallenges. · Wright argues that the new proix>sals might avoidthese problems, but at the expense of the aforementionedadvantages of the current system. However, the proposalscontain other elements that could be fruitfully incorporated inthe current system. Assistance by the state in defense ofpatents held hlP small f1' rrns . d. ....,:i

ability of th 
or 1n 1v1duals could increase the. . ese groups to obtain protection againstinfringement by IOOre powerfUl canpetitors.were thus increased . 

If their security
lif ' patents might be given a shorter (comnon)e, to the · ben f't"non-oo . 1

viousness" crit
e 

. 
of society at large. And thetest of th erion for patenting could be changed to ae following kn-v-. 

--i 1.it:: If the elements of the inoovation 
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have been available for a reasonable tirre, 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 p:irticular, 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 available. In 
"International Invention: Implications for Technology Market 
Analysis" (in Zvi Griliches, ed., R&D Patents and Productivity, 
University of Chicago Press, 1984), Evenson studies the 
patenting patterns of QEO) and ne.wly-industrialized countries. 
A more detailed analysis will rely on QEO) data related to R&D 
expeooitures by industry; this information will then be matched 
with patenting data for these countries • .The prci:>lem in such a 
canparison 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 
Iooustrial Codes to each of its patents, about 60 percent of 
which originate in the United States. 

4. Plblic Finance, Econclnic Institutions am Sectoral Analyses 

In a paper with Joseph Stiglitz of Princeton, Raaj · Kt.nnar Sah 
analyzes the cqnsequen~es of changing the te~ of trade between 
agriculture and industry for capital accumulation and for the 
welfare of workers in different sectors (American E.conomi_c 
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 model,
the authors show that a pr ice squeeze on peasants increases
accumulation (as Evgeny Preobrazhensky argued), but that it
makes both urban and rural workers worse off (contrary to
Preobrazhensky's contention). The desirable changes in terms of
trade are shown to depend on intertemporal valuations, but,within a range, not on the rural-urban welfare trade-off. The
characteriz~tion of the optimal terms of trade is sirrple, one in
which the role of welfare weights and of relevant empirical
parameters are easily ascertained. The authors then extend the
analysis to econanies with labor .mobility and unemployment and,
using a simple model with rigid industrial wages, shCM that the
optimal terms of trade entail a tax on the urban sector, a
subsidy to the rural sector, and a level of urban errployment
such that the urban wage exceeds the marginal product of urban
workers. 

In another paper with Jere Behrman, Sah develoµ; I11CX1els to
explore the donor's absolute and relative inequality aversion-
and therefore the equity-productivity trade-off--irrplicit 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 rrodeling; and estirra.ting
forms are parsimonious in data requirements. 

A general f rarnework 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
~loyment for agriculture, and (5) migration and unemployment.
The reduced-form relationships, which are central in determining
the shadow wage, are identified and used to ootain general
formulas for the shadow wage. These formulas can be speci

'al12. ed 

• · t't tionalto alternative technological, behavioral, or ins 1 u
settings. This_ approach yields new · theresults concerning
relationship between the shadow wage and the market wage. 
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Ijaz Nabi, a Fulbright scholar visiting at the Center, 

canpleted several papers on Pakistani developnent that analyze 

the early !Xlase of industrialization in a developing country 

through a focus on the light engineering industry in Pakistan. 

He examines the role of rrarkets, such as those for labor and 

capital, as well as the role of entrepreneurs - in investment 

decisions and firm efficiency. 

Subcontracting as a form of industrial organization is 

widespread in the engineering industry in Pakistan. The ~ture, 

incidence, and irrportance of subcontracting are described in 

Nabi's Discussion Paper No. 480. The study is based on a survey 

of parent firms (those that subcontract work out) and verrlor 

agricultural rrachinery firms (those that subcontract work in) in 

the Punjab provi~ce 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 viev 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 viev that with 

expansion in market size, process specialization (division of 

labor) folloos. In a grooing agricultural rrachinery industry, 

which does not require a continuous production process, large 

firms find it attractive to subcontract processes or canponents 

to small firms. 

Nabi focuses on the linkages and complementarities that 

exist between small vendor firms and large parent firms. These 

linkages operate pr irrarily in the credit rrarket 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 1 inkage is the 

one forged in the credit narket. It is quite certain that rrany 
verrlor firms would be unable to continue operations, given that 

credit narkets function so poorly, without credit arrangements 



-26-

with their parent firms. The advai:itage to J;erent f. 
lrITLs, Of 

course, is that it enables them to contract-out _proc
esses--th 

saving labor, capital and organizational costs--to f. us 
lrITLs that 

they can supervise closely, which ensures that 
contract 

specifications and delivery schedules are met . 
· This · 

important in the absence of a formal legal mach. is
inery fo 

enforcing contracts. Thus, subcontracting arrangement r 
. . . s suggest

that both small and large firms coexist in the industrial. .
ization 

strategies of developing countries. Viewed in this light the 

debate that sees the emergence of small and large fi' r 
ms as 

competing strategies for industrialization ignores i!Tlrv-. t
·•'t'Vr ant 

underlying issues. 

It has been argued that government intervention in financial 

markets results in costly misallocation of capital. Favored 

firms ootain capital often at negative real interest rates and, 

as a result, tend to over-capitalize, which leads to excess 

capacity. Firms that are unable to borrCM in these narkets face 

very high real , costs of investment and are often under

capitalized. While this argument has been challenged at the 

macro level, there are f EM 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 nanufacturing 

farm machinery in Pakistan, 23 percent of the 514 firms in the 

industry . . 

The oojective 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 prof its, product · specialization, 

entrepreneurs' education and biradri (kinship). It appears that 

firms based in small rural towns are more successful in 

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 in 

formal capital markets invest according to the standard flexible 
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accelerator rrodel, while those unable to borrow sinply invest 

past profits. This hypothesis is statistically tested using a 

two-stage switching regression nooel 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 finns, borrowing firms invest rrore, 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 econanic devel_opnent, 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 

Econanic Growth Center and should evolve in the next feH years 

as a major focus of research activity. It has long been 

believed that during develoµnent 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 µ1ysical 

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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capital fornation per head and hence slow economic growth 

capita, this research on personal savings in Mal . Per
ays1a rn 

provide sorre evidence about an unsubstantiated but potenti ay 

important linkage of rapid population growth to ally
economic 

developnent. 

S. Agricultural Jxonani.cs 

Bobert Evenson is currently working on a project for the 

U.S. Department of Agriculture with former Growth Center vi· ·t . s1 or 
Wallace Huffman. As part of the project, they are writing a 

book that documents the· irrpact of agricultural research in the 

United States from 1890 to the . present. Among the questions 

they address are: how has the scientific personnel of 

agricultural experiment stations changed; how has the training 

of scientists changed; what biological, mechanical and 

postharvest inventions has agricultural r~search produced (and 

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, especially following the one-man~ 

one-vote reapportionment mandated by the Supreme Court in 1964. 

The book breaks new ground 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 production 
Thisfunction technique to disaggregate agricultural outputs. 

technique makes possible an important improvement in 

agricultural productivity estimates because many outputs, such 

as corn and swine, are jointly produced. Joint production 

implies that an improvement in the. technology used to produce 
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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 stinulates 
state spending over and above that required to match fully the 
federal allotment. 

Research fellow Daniel Landau and graduate student ~ 
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. In 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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been established• 
Evenson shows that IARC spending has a. t. . f. cant irrpac crop productivity in all croi;s except

s1gn1 1 on
sWeet potatoes. 

Th se effects are particularly important for
e .countries with . .the same geo-clirrat1c characteristics. While onthe one hand , na

tional research is highly productive, withinternal rates o
f return that vary between 30 and 70 percent.both nat1ona1 and international research on the other hand

,
appear to be 

ubstitutes for national extension programs.. a· s 
Thisfact 1n 1ca

tes that the extension programs are not well suitedto channeling research results to farmers.E.venson has also produced two studies for the World Bank onthe impact of cornrrodity research in a group of West African
countries. In -11 Investment in Agricultural Research in West
Africa, 11 Evenson tests a nodel of investment in research and
extension and finds that, contrary to- the broader study of IARC
impacts discussed above, -IARC spending appears to substitute
for, rather than complement, -national research programs.fact, IARC sperrling has a positive impact on total research 

In
activity only in rice, wheat and groundnuts.in contrast, has a positive i.npact on total ' research activity in 

National research,
all commodities.

Finally, a book is being assembled under the editorship of
Evenson, Carl Pray of the University of Minnesota, and former
Growth Center fellow Jaine Quizon ·of the World Bank. Based on
papers presented at the Economic Growth Center's 1984 Conference
on Asian Agricultural Research, in which T. Paul SChultz, Gustav
Ranis and former Growth Center fellow Hans Binswanger {now
Quizon' s colleague) also participated, the book is titledResearch. Extension. Productivity and Incomes in Asian
Agriculture. 

stabilization de · 

The use of public storage schemes as agricultural narket· · -economies. 
vices 1s common in developed and less-developedReserve and Conun d . t. . 

In "An 

0 

Assessment
. 

of the United States Farmer-().,med1 Y Credit Corporation storage as Market
Stab1l1zation Policiesn (A .Occas ional Paper, December

merican Enterprise Institute1984), Brian Wright uses a 
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conbination of statistical evidence, econoiretric analysis, and 

numerical modeling developed f rorn 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 rroderate 
size, additions to public storage tend to be swstantially 
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 rrodel of profit-
rraximizing private storage. Further, to the· extent that public 
wheat storage may have stabilized prices, the major beneficiary 
nay well have been foreign countries. From the United States• 
viewpoint, destruction of excess grain may well have been rrore 
efficient and .more favorable to farmers. 

For. corn, the other major crop, the evidence is rrore mixed. 
Public market stabilization may have been more effective for 
this · grain though it is again by ·no means clear that a rrore 
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 conmodity markets, public 
attempts, via stqrage 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 econanies. 

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 probl 
em can be 

traced, hot to product market - instability 12.U 
· d. • ~, but 

pt incipally . to 1slocat1ons engendered by exceptio all 
n Y high

real interest . rates and the related problem of the ov
er-vaiuea 

exchange rate. Since neither of these phenomen 
a cou1a 

reasonably have been foreseen by economists, much 1. . . . ess by
farmers, the f1nanc1al stress on farmers who entered farm· .

ing in 
the last decade cannot be attributed to incompetence or 

ir.tesponsibility. A. strong argument can be made for direct 

credit· market intervention to assist these farmers; indeed this 

argument is 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 prcx:lucers. However, the paper 

arg_)hasizes that attempts to· channel assistance for distressed 

farmers via · prcx:luct price stabilization schemes are entirely 

inappropriate. 

Brian Wright and Jeffrey Williams, at Brandeis University, 

studied the accuracy of different methods of welfare assessment 

Wlder W1Certainty in 11Measurernent of Consumer Gains from Market 

Stabilization." They show that conventional measures of 

expected consumer surplus can be accurate when the budget share 

of the coomodity is in its usual range. For larger budget 

shares they show that sinple approximations are accurate for _ 

many cases, relative 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 rrore irrportant than the 

error involved in using expected surplus rather than the exact 

partial neasure. 

Ten;y Roe, Professor of Economics at the University of 

Minnesota and visitor at the F.concmic Growth Center, worked with 

his colleague Theodore Graham-Tomasi on a paper that illustrates 

how yield risk in a dynamic setting might affect farm production 

decisions. Numerous studies have found that farmers in 

d~veloping countries prefer lower but certain levels of income 
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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 

le1Ner expected marginal value products than they would in the 

absence of uncertainty. 

In spite of these findings, the relationship between 

f depressed income due to risk and household consumption has not 

been studied in models of the agricultural household. · The 

\ proolem is to determine the misleading inferences that might be 

drawn because risk is neglected. Moreover, failure to consider 

ha.v 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-Tonasi incorporate production risk into a dynamic 

version of the agricultural household model in which there are 

lagged production responses to input use. Dynamic progranming 

is used to characterize the optinal solution to the model. In 

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 narket, separability 

between production and consumption decisions does not hold in 

general. A special case of separability is denonstrated, 

however, when households I choices can be characterized as, 

fitst, finding those levels of inp..1ts that naximize the expected 

utility of full income, and, second, selecting the levels of 

gooos and leisure that maximize utility subject to the level of 

full income initially determined. Parameter restrictions on 
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estimating equations derived fran ffi9dels of the agricultural
hoUseoold that neglect risk may be inappropriate if risk and
risk-aversion are imp:>rtant. In particular, the effect on
income of a change in price of a staple corrmodity will be
overestimated. Moreover, the responsiveness of the farmer's
allocation of his CMil resources to farm production will be
overestirrated, while the importance of off-farm rrarkets to the
welfare of the household will be umerestirrated.

current research by Elrnar Dacruz, visiting research
econanist at the Economic Gr<:Mth Center fran 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 ..
Differe~es in clinate and soil may be i.rrportant, among others.
(2} · Market constraints. For rrany non-perishable carmodities
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. Sometirres
institutional arrangements in a less developed region, such as
sharecroa,ing, will deter the adoption of a new technology, if
the landlords (or the tenants} see no net benefit for
themselves. 

Factors favorable to transfer 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. Errpirical 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 arx1 regionally diverse country. The methodology
should be applicable to other countries, like Brazil, with
sli:>stantial regional differences. 
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6. eousebold Production and Consunption 

John strau~, Inderjit Singh and Lyn Squire are editing a 
collection of papers entitled Agricultural Household Models: 
Extensions, Applications, and Policy, which will be published in 
1986 by Johns Hop<ins University Press. Semicommercial farms 
that produce multiple crops make up a larg~ part of the 
agricultural sector in developing countries. These farms or 
agricultural households combine two fundamental units ofr 
microeconomic analysis: the household and 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 im:EX)rtance. 
Researchers have developed models of agricultural households 
that combine producer and consumer behavior in a theoretically 
consistent fashion. 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 rrarketed surplus, the demand for 
nonagricultural goods and services, the demand for hired labor, 
government budget revenues, and foreign exchange. The secorrl 
and larger part of the volume contains nine case studies, each 
of which extends the basic model in a ne.-1 direction. The 
studies cover a variety of countries, inc_luding China, the 
Dominican Republic, India, Indonesia, and Senegal, and explore 
several ne.-1 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. Straus~ and Evenson traveled toSudan to plan arrl execute this first household survey to provideinformation on production, co~umption, sales, labor, water use,health, nutrition . and fertility. 'Ibese data should permit theresearchers to consider many questions of policy, such as how dohoosehold output and narket sales respooo to pric.e aoo program·variation. The addition of data on focx:1 consumption, morbidity,weight and height, and water use will allow them to studyinportant questions concerning the nutrition and health i.np:lctsof government crop pr icing policies, investments in watersupplies, expansion of schools and health facilities. This datashould allow an assessment of the effectiveness of variousgovernment programs and policies affecting health and nutrition,as well as those aimed at increasing production and incomes.
In 1986 strauss, ·together with four other economists and ananthropologist, will start a project sponsored by the Center forPopulation Research at NIH on health and nutrition in low incomecountries. They will estinate the effects of government foodpricing policies and health and educational investments onnutrition and health outcomes in a variety of countries. Thisundertaking will be the first comprehensive and comparativestudy of these relations. · Several data sets from Africa andAsia will be analyzed: Strauss will work on two bodies of datafrom Africa. One is a nationwide household survey from theIvory Coast that is presently being collected with support fromthe World Bank, whil~ the other is a survey of farm householdsin Burkina Faso, that is currently being collected under theauspices of the International Crops Research Institute for theSemi-Arid Tropics (ICRISAT). Strauss, supported by the HewlettFoundation, was involved in the design this year of datacollection instruments in these projects; the actual empiricalresearch should start next year as these data become available.Robert Evenson resurveyed a sample of agricult.uralhouseholds in 1985 in Laguna, Philippines, with the assistanceof the General service Fourrlation. These households have beensurveyed periodically since 1973 •. The resulting panel data 
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provide the basis for a n~er of studies. Currently, Evenson 
is conducting joint work with former Center visitor cavetano 
1:gderanga. and with research fellow James Roumasset of the 
East-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 econanics (which has heretofore only been applied 
to firms). They are using this hybrid theoretical framework to 
explain the transition in developing economies fro~ 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 p,:.mel 
sample survey. 'lhese studies will be consolidated into a book 

·~ut the consumption, production, fertility and labor supply 
decisions of Philippine households, and the irrpa.ct of government 
policies on these household decisions. 

7. F,conanic Deoography am 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 argurnents to curb p::>pulation 
growth. 

In a background paper on population and fooo for a national 

Acaaerey 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 
distingui~h cross currents of influence in each direction in th~ 
relationship between p::>pulation and food: (1) Population growth 
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aro hence the size of the pop.llation in the future cbviouslyaffect the demand for food. Without a change in the growth ofincane or its distribution among socio-economic groups, anexogenous increase in the rate of growth of population of anygroup will irrply a slower growth of its income per person andhence a slower growth of food demand per person. However, aslong as the income elasticity of demand for focd per person isless than one, the rate of growth of total demand for food ofeach group will increase with an increase in the rate of grCMthof its population. (2) To the extent that income ·elasticitiesof demand for focd differ across socio-economic grouµ;, changesin income distribution will have an impact on derrand, even ifaggregate income growth is kept constant. The process ofpopulation growth could itself alter income distribution andthereby focd demands. (3) Population growth could affect focrlsupplies in several ways: by changing the quantity as well asthe quality of the labor fore~, by changing the availability(per worker) of other inputs such as land (through changes inthe size distribution of farms and the extent of landfragmentation), by influencing the technology of cultivation, bydegrading the environment through soil erosion, etc. There isof course also a potential Malthusian relationship between theavailability of food, on the one hand, and fertility andmortality, on the other, that would presumably operate in theopposite direction, checking population growth in the event of ashortfall in the supply of food. A majority of the world's {X)Orare either landless agricultural. laborers or cultivators withsmall land holdings. It is also suggested that during aderrographic transition the poor have higher fertility ratescompared to those of the population as a whole, and fertility isinfluenced by alternative sources of household income. To theextent that the process of growth of agricultural output affectsland tenure, farm-size distribution, and income-earningopportunities, fertility rates, mortality rates, and thuspopulation growth rates nay be affected by the structuralchanges as well. _ 
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. In nodeling the food population nexus, we find at one
eXtrene an approach that exogenoosly projects the likely size of

puation at sane future date (or, alternatively, its time path:an sorce initial date). '!'his 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 fqr food is assl.lllled to be a
function of per capita income. Such projections made
independently for several countries or regions are aggregated to
yield the likel~ excess supply or excess denand for focx:1 for
groups of countries or for the world as a whole. At the other
extra:ne, we find nooels that deal with interdependence among
population growth, technological •and enviromnental change, the
evolu'tion of outputs-, pr ices, 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 b~ fully implemented in a
consistent fashion. 

· Recently several attempts have been nade to nooel the global' .

focx:1 econOJr!Y, ranging fran population-9.clrrying-capacity studies
· devoid of any econanic behavior to dynamic ·general a;iuilibril.llll
models. A study sponsored by the Food and Agriculture

· Organization (FAO), the United Nations Fund for Population
Activities, ·aoo the International Institute for Applied Systems
'Analysis (IIASA), puts together a soil and clinate nap of the
world on the basis of . which the likely output of food in each

· soil, clinate, 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 fooo
am a high level of fanning 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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It WOUld appear from these and other studies that the denana 
for food likely to arise from the anticipated grCMth of income 
and of population during the next two or three decades can be 
net. In all these models population growth is exogenous. For a 
long-run analysis, the process of population gr<Mt:h has to be 
made endogenous and provision made for its irrq_)act on the process 
of technical change and adaptation. Unless the interaction of 

these dynamic behavioral responses is understood, mechanistic 
and meaningless pessimistic conclusions in studies like Lim.its
to Growth are likely to energe. At present and in the n~r 

f od shortage and starvation in ·many developing0
future, . . t ublic policies towards. a more to 1nappropr1a e P
countries are ue f apid ix,pulation growth orth to the pressure o ragriculture an 

1 . 1·ted agricultural resources. . of tY\pulation-induced
l.ID . the question I:"' •

t Evenson exanunes . per "PopulationBober - - hange 1n a pa '
. al and infrastructure c . North India,"mstitut1on d Real Incomes in d 

h Infrastructure an lh' on Population, Food anGrowt ' nf ence in New De ia co erpresented to 
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RIJ!al oevelopnent. The approach taken in the paper is to first 

'fy the relationship between infrastructure investment atspeCl . 
the state, district, and farm level in North India as determined 

by 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 estirration 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 

po:PJlation density on real incomes of farmers and real incomes 

of urban consurrers in India. 

The study concludes that population-induced infrastructure 

investment effects were i.Irq;x>rtant and that .they tended to affect 

partially the per capita income-reducing inpact of population 

growth. If population-induced inv~tments were not made, a ten

percent increase in population in rural areas is associated with 

a seven·-percent reduction in income per capita~ When 

:EX)pulation-induced investments were taken into account, the real 

incorre reduction is less than five percent. Of course, India 

made infrastructure investments that were not population

irrluced. When these are considered, India did not suffer actual 

real income losses over the p:tst two decades, but would have 

done so in the absence of such investment. Evenson plans to 

extend this study and use rrore recent data from India. Birth 

rates am population growth will then be endogenized to respond 

to income and price changes. The goal is to incorporate in one 

micro-macro model of · developnent both the macro benefits and 

costs of the consequences of population growth, and the micro 

determinants of fertility and population growth. 

T. 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, 

am biological supply of, births. Their framework provides a 

new E!Ypirical approach for evaluating the personal life-cycle 
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unwanted fertility and estimating the soc. 
consequences of 1a1 

f excess population growth. Schultz 
consequences o ana 

in the next two years to assess quantitativ 1RoSenzweig plan . . . e y 
and social benefits of public policies th t 

the personal . . a 
. t voluntary family planning technologies and thereb

dissem1na e ~ 

slow population growth. 
In their nooel, the birthrate is analyzed at the household 

level as the dynamic interaction of e~ogenous variation in the 

biological supply of births or fecundity, and the endogenous 

behavioral demand for births or what economists seek to explain 

by prices,. incane, and preferences for children. The joint 

roles of biological supply and behavioral demand in determining 

fertility uooer a regime of costly fertility control are ~idely 

recognized by social scientists. But implementing 

satisfactorily a realistic statanent of the problem in arpirical 

studies of fertility is a new and unsettled field. There are 

two d>vious persistent variables that affect fertility outcanes 

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 d::>served by the researcher or 

controlled by the couple. To disentangle these underlying 

carponents of fertility supply and denand, it is useful, and 

perhaps essential, to have longitudinal histories of couples' 

behavior and outcanes, 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" 

am to determine how much of the exogenous excess supply of 

births , or the burden of unwanted fertility, is borne by ioothers 

(Discussion Paper No. 490). This model of fertility demarrl and 

sup:ly was first developed and errpirically estimated on the 

basis of unusually rich panel data for the United States. In 
1985 Schultz and Ro .senzwe1g were awarded a three-year grant fran 
'!be Center for p ul • • op ation Research of NIOID to adapt their 

d 
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franew<>rk to the study of fertility determinants in Malaysia and
pUerto Rico as well as to analyze further recent data for the
United States. 

FUture i.rrprovements in birth control technology, and perhaps
more i.mpOrtant, the spread of existing birth control methods to
wcroen who are nCM likely to have births that are "unwanted"
could generate substantial welfare gains as well as contribute
to some reduction in fertility. On 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. In the aggregate, this
long-run tendency for excess fertility to diminish will, of
course, be partly offset by medical advances that will reduce
infertility arrl thereby reduce excess demands for children.

To the extent that the education and market wage rates of
worcen 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 becanes more widely and uniformly
understood in high-income societies. But in low-income
societies, differential;; in contraceptive knCMledge may remain
substantial, am public policy may be able to benefit many
couples and significantly slow unwanted population growth by
hastening the diffusion of improved birth control technology.

steyen Stern, a visiting assistant professor ·at the Center,
has developed an integrated dynamic theory of "Promotion and
Mandatory Retirenent" (Discussion Paper No. 491} that provides a
potential explanation for the existence of mandatory retirement
in rrore developed countries. It is proposed that a firm nay 
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. t on its employees in order to 

retirernen
·mpose mandatory . possibilities of its young employees.

·
l r~UOO 

inal wage schedule, pension program and
increase the p o 

order to maximize long-term profits .
'ttle firm chOoses an pt .

. ement age in (1) when capital
inaJXffltO!Y retir . ·t is shown that: 

. h constraints, i 
any given optimal wage aoo pension

within sue f 
0 

r 
e perfect,

th r wage schedule with no pension benefits
narkets ar . 

e .there
. 
is
. 

ano
f both the firm and its employees. This

schedule
. benef1c1al or

beCause erployees can save as effectively
that 15 . 

t al benefit occurs .ons may play a role in inducing employees
mu u .

the firm; (2) pensi
is a ban (a) on mandatory retirement and

as th 
' .

to retire when ere wages. The firm can
ering older enployees 

also (b) on l CIN
educe the total value of ernpl oyrnent either by

. .
1~fuct~ey

ges
r 

or bv reducing the present value of pensions.
• · 

',ir uc1ng wa
'!be

ed 
firm reduces the present value of pensions to its oldest 

employees by providing large early retirement benefits, that has 

the same effect on employee retirement behavior as wage 

the wage
·reductions would have, had they not been illegal; (3) 

schedule is rrore a function of an employee's opportunities 

outside of the firm than of his marginal product; (4) the 

optimal mandatory retirement age is a function of the 

reservation-value function, the pr.oductivity schedule, and the 

reduction in training costs resulting from having an older 

workforce; aoo (5) a Social. ~urity system, such as that in the 

United states, causes firms to make the mandatory retirement age 

65 and ioouces many employees to retire before age 65. 

A classic feature of developing countries is rapid 

urbanization fostered by an influx of migrants fran rural areas. 

t • . •
nu.gra ion continues even as agricultural'Ibis rural-to-urban · 

developnent proceed5 • Research by postdoctoral fellow JQYCe 

ics of the rural sector asCooper,: focuses on character ist .
. . . ·JOOt l vating forces in. . these rnigratioo fl

. CMS. ~o explanations
for outmigration are ex .

amined in her research. First,
agricultural h .ouseholds face out

put price uncertainty for their
cash crops wh. h

ic translates . .
into income uncertainty for the

proaucing-consum. .ing household • The 11. terature on risk in 
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. has linked th1·s pr1·ce·cultural production uncertainty to 
agr1 ~ t· Thi .. ns ab<)ut farm pruuuc ion. s source of uncertainty nay 
aec1s10 . . 

· affect the allocation of fanuly labor arrl consequently the 
alSO . . . 

rural-to-urban m1grat1on. Evidence of income0frate 
.ated from the urban to the rural sector suggests

repat r1 
eIPloyment of a family rrerrber in the urban sector nay also act 

form of insurance for the rural household faced by income as a . 
uncertainty in rural proouction activities. This uncertainty 

aboot incorre may explain some of the rural-urban-rural repeat 

migration sequences we cbserve. Carurodity-price-stabilization 

schemes may thus affect rural-to-urban migration. Second, 

technological change aids rural-terurban migration. Irrproving 

agricultural yields may have two effects. Increased 

productivity may make farming a nore attr~ctive occupation, but 

it may also free up family labor for urban errployment 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 . ~rov~di119~ a household 

framework within which to examine rural-to-urban migration. 

Postdoctoral fellow Charles Gdffin' s research has focused 

on questions of health-care financing in low-income countries 

am the econanic determinants of the choice of feeding methods 

for infants. The theme of a coauthored book Id)lished in 1985 

('rte Demand for Primacy Health Services in the Third world, John 

S. Akin, Charles C. Griffin, David K. Guilkey, Barry M. Popkin; 

TotC1tm, N.J.: Roman & Allanheld) is that primary care programs 

based on the barefoot doctor concept in China may not be 

econanically appropriate in nany l<M 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 Gr. f .
. . , l fin haattempted in a related proJect to quantify the provinci

urban/rural distribution of health facilities ana pract. ~ ana 
s 

. ltionersin the Philippines. He descr1bes the extent to which .. . ~~~and public medical systems compete w1 th each other
, .serveseparate geographical areas, and leave some areas uncoverea.

Also being considered in the Philippines are alternative
financing mechanisms for primary health programs, based on both
household survey data and accounting data from the national
health insurance system. 

In a series of articles published in the past year, Griffin
and various coauthors examine issues connected with breast
feeding practices in low-income countries, again using hous~hold
data fran the Philippines. Families are modeled as choosing
feeding methods for infants within an envirornnent constrained by
econanic, biological, and conmunity 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 weaning is extremely inp:>rtant in low-income
countries because there is little variation in breast-feeding
~~(for the Filipino'sample, 75 percent of the babies were
still being breast-fed at 12 months) , even though there is
considerable variation amopg 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
breast-feeding. However, "mother's work patterns," the
"presence of helpers in the household," and "distribution of
~aby formula" are strongly related to the timing of theintroduction of oth 1 • .er iquids and weaning foods, which in turnare correlated with h .c anges in breast-feeding behavior. 
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Griff in has also been estimating more adequately from 
household surveys the effects (1) of income and (2) of mother's

tunity wage rates on child nutrition and health0 ppor . . •
Households in 1ow-1ncome countries are engaged in many different
economic activities--often including farming, fishing, wage 
labor, and family-owned enterprises-that usually involve unpaid 
familY labor and many noncash transactions. It is not 
surprising to fioo that nutrient intake is often insensitive to 
measures of cash income if a farm family is producing most of 
its ~ 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 p.:>ssibilities, however, requires careful 
disaggregation of income into its cash and noncash components. 

F.conomic mcxlels 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 lo~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 aoo their p.:>tential wages on fertility, health
care, and home production choices. Griffin' s research examines
alternative approaches to the problem of estimating wages for a
s~le of Filipino nothers, comparing the results of health-care .
behavior conditioned on the · mother's indirectly estimated
opportunity cost of time versus that behavior coooitioned on the 
mother's subjectiv.e appraisal of her labor productivity. 
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In 1986 the Economic Growth Center w·i
Anniversary. A SYJTIIX)siurn has been organized

l 
f 

l 
.
rnark .

. 1ts 25th
for which support has been granted from the Fo 

or
d 

th1s 
Occasion

Foundatioos and the United Nations University 
r ana R k ,

Spe . Oc efeller
are also scheduled for the fall of 1986. 

• Clal,
New re lectures

will be initiated, and funding will be sought fo
search p

rogranis
fellowships, research activities, and api;x>intments.

r ne.w tra·
lning

· 

The style .and sli:>stance of developnent economics h
as changeain this quarter

. 
century. Knowledge about the process of Made

Econanic Growth, as Simon Kuznets called it, has grown bu 
1 

rn
~ eaps

. 

and bounds, opening many new questions to study and challeng.
~many established assunptions. The tension between abstract

theory and concrete fact contributes controversy to the field,am strengthens it to the extent that a real dialogue emerges
between the two. Microeconomic foundations for macroeconomic

·models are sough~, am static theories of equilibrillltl behavior
are extended to deal •with agents naking dynamic choices under
conditions of disequiiibriurn. These are central problems ofrrooern economics, and they increasingly have their counterparts
in developnent economics. · 



-49-

APPOOIX A 

SEMffiARS AW DISIJ$100 GlOJPS 

J(JLY 1984 - JULY 1985 

Ml~c,~ IN LABCE AR> roFOIATICll 

Robert Miller, carnegie-Mellon University, 

septerrber 14 "Economics of Family Planning." 

Steven Stern, Yale University, "Search, 

septerroer 19 vacancies, Applications and Equilibrimn Labor 

Markets." 

Jan Hoem, Yale University and Stockholm 
septerber 25 university, "Event-History Analysis: 

statistical Methods to Investigate 

Determinants of Individual Behavior." 

John Abowd, University of Chicago,
5ePterber 28 "InterteJTP)ral Labor Supply in the Presence 

of Long-Term Labor Contracts." 

Larry Neal, University of Illinois,
o::tooer 5 "Population and History." 

Jan Hoem, Yale University and Stockholm
o::tooer 10 "Social and GeographicUniversity,

peterminants of Early Cohabitation and 

c;hildbearing Among current SWedish Women." 

Kenneth Burdett, Cornell University, "Labor
o=tooer 19 

Market History." 

Robert Evenson, Yale University, "Fertility,
O:tober 26 

Mortality and Child Health in Panama." 

William Lang, Yale University, "Deferred
O:tober 30 

Wage Settlements in _canada." 

Noverrber 9 Douglas Downing, Yale University and 

University of Oregon, "Micro-Analytic Mooel 

of Teenage Unerrployment." 

Novenber 16 Joseph Altonji, Colurrbia University, "Do 

Wages Rise With Seniority?" 

Novenber 30 James Heckman, University of Chicago, and G. 

Sedlacek, carnegie-Mellon University, "An 

Equilibrium Model of the Industrial 

Distribution of Workers and Wages." 
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Lakshmi K. Raut, Yale University " 
Accumulation, Income Inequa'i. Clpitai 
Endogenous Fert~lity in an Over\ty ~na 
Generations Model. apPin 

Charles Griffin, Y~e University, "Estina . 
women's Opportun1 ty Costs in the B. ting
Philippines." lco1, 

William Johnson, University of Virgini
"Divorce and Women's Labor SupPly." a, 

Colin Cameron, Stanford University, "An 
Aggregate Empirical Model of Hours of Work 
and Participation." 

John Donohue, Yale University, "Job Turnover, 
Labor Market Attachment and Male-Femaie WageDifferences." 

Christopher Robinson, University of Western 
Ontario, "Theory of Union Membership." 

Rooert Topel, University of Chicago, "Early
Career Job Mobility." 

Zvi Griliches, Harvard University, "Errors in
Variables in Panel Data." 

William Lang, Yale University, "Expectations
in Union Wage Settlements in Canada." 

Paul David, Stanford University, "The 
Marshallian Dynamics of Industrial Location:
Chicago, 1850-1890"." 

George Grantham, McGill University, "Labor 
Supply in Agriculture in France in the
Mid-Nineteenth Century." 

Steven Stern, Yale University, "Promotion and 
Mandatory Retirement." 

Gary Fields, Cornell University, "Retirement,
Pensions, and Social Security." 

Dorothy Seavey, Yale University, "Land and 
Labor Markets in India. " 

Char~es Gr-iffin, Yale University, "Estinating 
Earnings Functions for Married Women in thePhilippines." 
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tor i Gladstein Kletzer, Yale University, 
"Losses from Layoff Unerrployrnent." 

Albino Ber rera, Yale University, "Child 
Health and Nutrition." 

Terry Roe, Yale University, "Yield Risk in a 
nynarnic Model of the Agricultural Household." 

FISHffl msFARCH PKFES&ll LFX:'lURES 
by 

James J. Beckman 

"Alternative Methods of F..stinating the Irrpact 
of Training on Farnings: Introductory 
Outline." 

"The Durrmy Endogenous Model of Cross Sect'ion 
and Longitudinal Data." 

"Identification Problems in F.conometric 
Models for Duration Data." 

"Multistate Duration Models." 

'.m1\DE Am DE.VEWPMENr i«EKSOOP 

Willem Buiter, London School of Economics, 
"Fiscal Policy in Open Interdependent 
Econanies." 

John Strauss, Yale University, "Agricultural 
Household Models: A Survey of Recent 
Findings and Their Policy Implications." 

Brian Wright, Yale University, "The Incidence 
of Commodity Price Sui::ports." 

Paul Sullivan, Yale University, "Technology 
Choice in Indian Textiles." 

Mohsen Fardmanesh, Yale University, "The 
'Dutch Disease:' The Case of Oil Price 
Increase." 

Cappy Hill, Yale University, "Commercial 
Policy in Macro-Economic Models with Flexible 
Exchange Rates: Tariffs versus Export 
Subsidies." 
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Novenber 5 T. Paul Schultz, Yale Uni.ve .
Growth, Public ffi,,,..,,.t. rs1ty, "n...

h 1ona1 ~.::..: , --uP(UU'-'Q
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Sc{

1950-1980)." ries ana s, ¾l
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Novenber 12 Michael Jones, Yale .
Consistent~ F.connrm, f;~niversity

-·~ cro Policy.~ "Time 

Noverrber 26 James Rauch, Yale O .

Heckscher-Ohlin-Samuels~lVers ity ," 
Product Cycle." n Model of th: 

Decerrber 3 Kennet~ Kletzer, Yale Universit ,
Borrowing and Real Adjustment. n Y "Externai 

January 14 - Moshe Syrquin, Bar-Ilan Univer • 
Harvard University, "Productivity Gs ity ana 
Factor Reallocation. " rcwth and 

January 21 Lewis Alexander, Yale University, "Sovereign 
Lending and Sectoral Bias." 

January 28 Yasukichi Yasuba, Osaka University and 

Woodrow Wilson Center, "Some Q)servat ions on 
the History of Modern Economic Growth." 

February 4 Michael Ferrantino, Yale Univer s ity , 
"Geographic Distribution of Indian MNC's." 

February 11 Louka Katseli, Yale University, "Discret e 
Devaluation as a Signal to Price Setters : 
Suggested Evidence from Greece." 

Charles Griffin, Yale University, "The Demar~February 18 
for Prinary Health Services in Low-Income 
Countries.'! 

William R. Cline, Institute for InternationalFebruary 25 
Econanics, "A Model of International Debt." 

Raneo Bautista, University of the Philippines
March 4 

and IFPRI, "Evaluating the Eff ec~~ of 
Alternative Trade and Agricultural Pollc1es: 
A Multi-Sectoral Framework Applied to the 

Philippines." 

Daniel Landau, University of Conn~ticut =April 1 
Yale University, "Government Expenditures 
Economic Growth in LOC's." 
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Ju.lie Anderson, Yale University, "Farmers'
A 

Decisions Under Credit Constraints: 

1t1ril B Preliminary Econanetr ic Ana.lysis of Brazilian 

Agricultura.l Policy. " 

Paolo 6)1'los-Labini, Universita Degli Studi di 

Roma, "Factors Affecting Changes in 

fi][il 15 
Proouctivity." 
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APPEBJIX B 
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JOLY 1984 - JULY 1985 

BCXES 

eontractual Arr~gemen~s. Enployrnent. and i~ages in Rural 1
Markets in As1a, edited by ~ans_P. B1nswanger ana ~¾.

lark
Rosenzweig. NEW Haven: Yale Un1vers1ty Press, 1984. 

Japan and neve_loping countr_ies; A Comparative Analysi~
Looo~

peyelognent, ed1ted by Kazush1 Ohkawa and Gustav Ranis. 
·

Basil Blackwell, 1985. 

Lloyd G. Reynolds, Economic Growth in the Third worlfu_ 

1850-1980. NEW Haven: Yale University Press, 1985. 

CENmR PAPERS 

355. John Strauss, "Joint Determination of Food Consurrption 

and Production in Rural Sierra Leone" Journal of 

peyelru;rnent F.conomics, Vol. 14 (1984), 77-103. 

· Kenneth Kletzer, "Asyrnmetr ies of Information and LOC
356. 

Borrowing with Sovereign Risk" The Economi c Journal. 

Vol. 94 (June 1984), 287-307. 

John Strauss, "Marketed Surpluses of Agricultural
357. 

Households in Sierra Leone" American Jou rnal of 
No. 3 (August 1984) ,. Agricultural F.conomics, Vol. 66, 

321-331. . 

T. Paul Schultz, "Studying the Impact of Household
358. 

F.conanic and Community Variables on Child Mortality" 

P91?ulation and Develowient Review, A Suppl ement to Vol. 

10 {1984), 215-235. 

Mar k Rosen zwe i g and T • Pa u1 Schul t z , "Market
359. 

Opportunities, Genetic Endowments, and Intrafamily 

Resource Distribution: Reply" The American Economic 

Revie.w, Vol. 74, No. 3 (1984), 521-522: 

Brian D. Wright, "The Effects of Price Uncertainty on
360. 

the Factor Choices of the Conpetitive Firm," Southern 

Econanic Journal, Vol. 51, {Cx:tcber 1984), 443-455. 

Wright and Jeffrey Williams, "Anti-Hoar?ing
361. Brian D.

Laws: A Stock Condemnation Reconsidered" Amencan 

Journal of Agricultural Economics, Vol. 66, No. 4 

{November 1984), 447-455. 
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Kenneth Wolpin, "An Estimable Dynamic
of Fertility and Child Mortality," stochast1c
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Modelwon<lJlY:; Vo. Journal of Polit'1 92 , No. s (1984), 052_874 • ____ lea_l 

John C.H. Fei and Gustav Ranis, "Task o · .Technology Change: _A Suggested Approachr;entat1on ~doevelQgnent Perspectives. essays in hono' ~nwrativeReynolds, edited by Gustav Ranis, Robert rL O WLloyd G.w. Leiserson, ~ Cynthia Taft Morris (1984)·, 1:.1~'. Mark 

Jagdi~h ~h~gwat·ti, Rid'c~rd B~echer and T. N. Srinivansan"DUP nCtlVl 1es an 1:A,;onan1c Theory" European F.c ·'Review, Vol. 24 (1984), 291-307. anomic. 

365- T. Nd. Sriandniva;,::1. an~ ~agdish Bhagwati, "On TransferPara oxes .1.m111~er1z1ng Growth: Part II"; Journal ofpeyel09Jtent Ecooom1cs, Vol. 15 (1984), 111-115. 

T. N. Srinivasan and Jagdish Bhagwati, "A Rejoinder
Journal of Development Economics, Vol. 15 (1984),173-175. ' 

361~ Raaj Kumar sah and Joseph Stiglitz, "The Economics of
Price Scissors," The Arrerican F.conomic Review, Vol. 74No. 1 (March 1984)", · 125~138. ' 

368. T. N. Srinivasan, "Hunger: Defining It, Estirrating Its
Global Incidence, and Alleviating It" The Role of
Markets in tjle World Food Economy. edited by D. GaleJohnson and G. ·Edward Schuh (1983), 77-108. · 

369. Jere R. Behrman and Raaj Kumar sah, "What Role Does
F.quity Play in the International Distribution of
Develoµnent Aid?" F.conomic structure and Performance,(1984), 295-315. · 

. 370. Zvi Eckstein, T. Paul Schultz and Kenneth I. Wolpin,
"Short-Run Fluctuations in Fertility and Mortality in
Pre-Industrial 5weden" European Economic Review, Vol. 26
(1985), 295-317. 

371. Raaj Kumar Sah and Joseph E. Stiglitz, "Human
Fallibility and Economic Organization", The ArrericanF.conomic Review, vo. 75, No. 2 (May 1985), 292-297. ,_ 

. 372. Gustav Ranis, "Can the East Asian Model of Develoµnent
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• II471. Steven Stern, "Search, Applications and Vacancies , 
April 1985. 

472. Leslie A. Laufer, "The Substitution Between Male. an~ 
Female Labor in Rural Indian Agricultural Production, 
April 1985. 

473. T. Paul Schultz, "Changing World Prices, women's Wage~.i 
and the Fertility Transition: sweden 1860-1910, 

11 
Apn

1985. 

< 



-57-

Indfrjit Singh, Lyn Squire and John Strauss, 
"Agricultural _H~useho~~ Mode~s: . A Survey of Recent 
FitxUngs and 'lbe1r Policy Impl1cat1ons," May 19BS. 

Raaj Ru:rrar Sah ~ Joseph E. Stiglitz, "The Taxation and 
pricing of Agr~cul;ural and Industrial Gooas in 
De\telopihg Econonues, May 1985. 

Raaj Kurrar Sah and Joseph E. Stiglitz, "'lbe Architecture 
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